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Anti bodies Field of the invention The present
invention relates to anti bodies that bind b-anyloid
w@epuiida7and in particul ar human b-anyl oi d peppPCTEP20011@52928
present invention also concerns nethods of treating
di seases or disorders cEar.gcaerised by el evated b-
anyloid levels or b- a ni posits, particularly
Figld of therinvention sease, with said antibodies,
Thelpaéseac muéntioalrelatspo ahtibodies toatrhind Bamylohpeptidatanbddi es
paﬁ[&glapﬁ&rﬂgﬁiﬁ 4 I(BT@BHE)tﬂfét urhg. prge'hﬂnvéﬁ%ﬂcéls% &Incki methods of

tre%& nteislegve Fsiopo%rsm@ ié?&.g%ﬂg,@r f&%&edré) %ﬁd levels or -

anm'%e?mts Py N Z(h&tﬂ)*enssd'ﬁ?éeﬁwm said Afthed Leause of
phageacestical edmpogjtiinsiopepdeiog isaid antipddies antgmgiheds ef t han
makrdfdttdrk ] Othdridpadtsiopthe prasehtiwveition Gill BeoapPdréGda) thbat .

degﬁgﬁgﬁgéo@ Suppl 1055-1057). The earliest stages of
I sease are characterized by a progressive |oss of

rrermry Wi t h associ ated cognitive decline and | anguage
e icits. In the later stages of the
AIzcheisemsq{mm(All i tikemebiogpnghabedusamfege-eelated chanitive
deelrrf@aaﬂfé/ct.hgﬁk&e& tHEN F miIbAGhAiGBualPR BwidE RT RN INY mv N&t.

Ne rc%’sﬁ fsﬁjé)? C(%g# ﬂﬂi? 'ﬁg%%ﬁie& Qﬁ&é&tﬁ’é Elggas% iﬁ%g:h%g ri ed

yérﬂio%ﬁﬁﬂYee@S%o e ?9’9”3' Oﬁﬂ’&drﬁQQB'l“ 'Pe HagfR and
bebévidyzalrdsifioits. dalthealater P@gcﬁ pfatheud@e@is@,mad@mtg d@u@lomwaal
ampedia amd thate gheatly Teduchbl Rotorimdiibn. NeuthYpsidallp @26urs 3h&h)s
foll@b{/\‘rir Edtdg ﬁo'%%ra%' féftér?ﬁs%&%f&j vﬁbﬁ"ﬂ%ﬁé’r"%ﬁbﬁoﬁ@ RIfR@MPBReumnonia
D Sl n %b ﬁy rln t YR hopal [ e d
Oy o pa? SA-fse befS9P BnrAprtoniaiat Mebdasthentah
Nevﬁéoqdﬁ%@f'@ﬁ’ﬂ%atm SR el S
Netwr éark nen 62 -336)v Cdeednihgrapies rapreseint syraptomgtic appreaches,
fode8IR bh awbidtinghee t&yHitlve dhp&iArEHttand &mdNBRitin e behavioural
yrjﬁsgﬂ{s aesgoagtle V»%Itﬂ th@ﬁ He%s?n e\é@@%?ﬁo Ic;rdjye IHBFa%'ﬂEé E’{esé or

oL AT et e P

e no
treAtgperts piRy ﬁpakf
impgirnerd cenostedonlydo fasbup the? yealbcdhe aﬁ@ngajéwaa diggpse-modifying
tharamyr thsesiemnd and podsitdy iopiislthé progfessiohef tife disdaserd snamdus.

Sublﬁ‘HS;BrbﬁmésXNJJ@brrovi‘aérr§d|§al 3fd WBsthindg irhSreWEhaSs tdh@eiafy of
life X ga nts a%‘pﬁ;%?‘%h@ frp cgreg; aé @veﬁag }esqgj@*ﬁg éheqw oc_ﬂe &/%lrall

he%'HWBT%%ﬁSFSO tojp dﬁﬁ?%ﬁ cal and msnt aI tests Whl ch lead to
a di agnosi s of possible or probable Al zheiner's

Cliflicsiensghosiblof PEBbIMENEdRBabIR KHise& apén h SomdmatisriBtbHy¥ical

an@ﬁlént E@E?\%&l@ﬁ 'Ie%@qo Q‘Hﬂ#ﬂb%g'o? Bbssitd BP@BB 1 ﬁlzthgﬁner s

_brain OS] t10
dis g?eerf% o] Frga R disedse '88?'26?139 b\yg\éegépgrac erised neurological
hajirRarkg e (’5’|ﬁ"ﬂli'|1 WrierhiReluge ther depesitien PV in Pﬂ?f”%ml gaques
and gereptal gedsetss intradeurosa fofatien obmalrof$wilapypangiktd, sysaptin loss
an8 R16 iof h&urbh@isDbpRWIBAs nTspletific bR (GRS Y TIrmNRD aloo1) J
NeHFa"T‘ﬁ* n@@g}gﬁ@ 1411441%145). A plethora of genetic,

Isto and f ti onal evidence suggests that the
I0|d tide (Ab) is key to the progression of
A m@tgwé\,q:;@pn%txcdﬁu§@g§@a & fupetiongl evjdence suggests that the -
amyloid peptide (Ap) 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
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(2001 ) Physiological Reviews 81: 741-766). Ab is

known to be produced through the cl eavage of the beta
wa@peao7o1d7pr ecur sor protein (al so known as APP)POIEP2907/052928

aspartyl protease enzyne knovvn as BACE 1 (al soknown as

b- secr et ase, St rooper, . B.. and
ORU P S Teig RSP A BB 2) WIS ppT & ATRAG, G (1G9
Nature 4p&r4¥r‘1 eMZiraln additionds thel ;zaferw@pmgl andovascglet depasition,
soIQbI'egﬂg@rhéﬁc forrh&rsf A hale tk@»@obﬁ@e@@ﬁédmltrmuwtottﬁe onset of AD

an§ tHEYh ffecl H?Jrgﬁalmﬁ tlaﬁsgb)a Mt.&ﬁﬁ&&‘a‘h (Lambert
M A i
6458 Mhatugfmacd@bi? agtylostplasiss, arleoynA eags in Alzamgm B Ie
levAistdf eolgblei Apsa gudy) ate safrafe oé dltopd sagjigesieas & AR derived aliffugibien
Ilga‘Nasf\‘NgDL AYQmsotmeés%\s% thelb irkidlRlIE ah s8A8ISIRLESSs
corgélg eeor Etg oﬁﬂr'llgrgra%rggn@rgtléar‘r) aqg Me |8?%8I#5f ngﬂcbrlngrkers

th"’ﬁ”rfg’i %WH%P?QUS% H“%Scﬂl'lﬁ*tﬂtea'ﬁ(gop@vje/l\@ '\é%jr £e9051283b & 4 1e}077,
Yownkit Sh¢20031 Nat.iMaday8-d@pdhe highiyormyleiddoerficAp4sanadf
arrm@ﬁﬁnam ﬁ&h&ﬁé@fdrﬂﬁ@ﬂB%Zai%’lr@l ple@raifdftspetias biAg fdvind in
bo dé % )ser] '\%éé\@e@ (ﬁ&ﬁ&% 9142]/19 773 %@ré‘vmas SA
(1985} TG thek 'tf%!f%ﬁs FoRes! g b the
key W@%@f%@bﬁﬁ ﬁaaftegéﬁm:'nt@sa%sfb'mlaqéeﬁdnd%db‘kﬁ‘*ﬁ hgisfoegs shown
to agytlegeten moee Eadijutbat (thevad( fooos inTvilrd QinpttNEU(1083)
BIOIEBGI{]H%T 32 46984693) arelad dRPRB42-haBivkkn ikhIREled as the initiating

mo c9|e 0 g&\? of Rb"%‘v%rﬁ(rl g¥e 1§t9§)f J. ‘ﬁiﬁ% gfpaerfié dg‘&sg—
g .%‘b?%a 'I&Bgrzprﬂﬂ%c Bég% \’i\PP'tSES‘ ay ﬁé g%/é‘ hor e

prqdeetmnl sye ehsaciatethwith jarge effacts omAR dep®lt(omah¢refqre it hFs been

podtdia@d)thddiredittioh sf Ay42 Aenel /AP bd GH Bffedtivg sy SfuRAtAPAD

(Ydm.ﬂks%?m@gaw ﬁ»ﬁ}sf;a) @:%n& h§2 b@@ 17 gung;mne&r%@ mpa{.é;}% in

nes
el Es fecgf%@te'@@ ise ﬁgﬂ 135 haie ey gponed o
preﬁP@S‘d@@ y @PreAPPth?efle%b? leypis of hif 4 a”thihereforerphpftering the time
to gsetieftizrmmenr sediseasecABR) Eklkaet D J], RodisngM.Bc (200nAmi. Rev.

GeASRRS HuhD Gdnitr 867199). 1 1t st BEAGed BEWEN ! Bt thBRbte of

f
defdBfildie A0 fendREm A 9%%“%%@&?%&@% ol - (Paris).
92:289-292) In support of this, nutations in the
Anigna) models jof amylogdenositior haveg Wan)g%nﬁwtcpﬁ ey evarexpregpgrgemutant
hurhav&am@neg Rroick e WideCovierd@asssing tirgie hurGareABP titdnegenes
typfcsl év\é%plc%\’@drél p@gqu’ét?iﬂg %Ié@%éﬁéﬁt’é%@i?ﬁ gEng'éB@

n | Se

AR g Sk Y5 B 0 s o g 2
99- @%’étWh"S ngye 9gyyying pot Ayt heenapdtdy aRe werrepilintIHES- the
transgeeesotypidelyodsivelopreerebrallptag uddipe fickamtioid Hepetita lps leasyraadd
moAthis of 8g¢ aseM.AArt (20010 Exs.Neluramyl105gl 7demesbivav E. Beale

(1986 PeHEIRRT A58 %, Y1 9¥eT eXpr essi ng mut ant human

transgenes in mce. Mce overexpressing single human

APP transgenes typically devel op cerebral plaque-Ilike
It hgs BegATR !aCr&@glaglmagpéprpaht%gtzthﬁﬁfﬁwgorbqf eé@%er(%r'?%sbeﬁ)‘."e%t the
cendrial ner¢d @O pteNatGN ) Biddladh2BplBRya rdts iretbe Keguddtioalof prain
am{131298)eisSEhtE o2 4K2008)-1102) hvesth 06 € 1489 €439 wisH OSF gt h

beify Fily (ARS8t Poﬁrt%proe;ﬁ 'f‘hé'ref(aP dive L5 ﬁ& ASvith AR
pepgégl 8ra>éa|1 &@%\éémfm&ra%%ﬁ %Pﬁ%ecf +ﬂ3q?un§|g %%a ‘%; cﬂ)r/‘r%?ﬁs ps?pheral
AP gfering the dyntis SRRITEY between thea@asma %Wﬂm@e%&he
CNglI Indeed J99% areew bipiadhora Bf studies dg@pngtz]aied both these
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It has becone increasingly apparent that the transport
of exogenous Ab between the central nervous system
W@ angtaml pl asma plays a role in the regul atiPeI/BP2007/052928

brain anyloid | evel s (Shi bat a, et al (2000) J din

I nvest 106 : 1489-1499), with ré{;nei ng ra i'glé' ,
aPPROZARSSHTANRIVE TATEYE: rfﬂ%Uﬁ%%ﬂ%}hO'?%ﬁ Bloxidg copQifive benefit
in vaarioos trabsgemionnodelhbf areyloidoks Loniterhstudios havn@lad deemt i on
coﬁ’cfuc&ﬂﬂﬁlhf her é&c@%t ldsﬁldbéén vmtdhmkbym@ TRydapheplveRb

P_JE&‘J @ﬂhg Elf&}e? 18 r%m |Q\?‘é| 8:% élé\?at&i 85/¥Bid in
thepw Eorim i ez VTR TS GOE Bl APa 2ad AR S tre.
sighiiaanttyiacresed by dpad am%@u&éem\ﬂﬁa@%%%@ﬁ f@ﬁtﬁaﬁ%vﬂu%
redueton ini CSF vas atcdmpamiedaryi asignificaan sepectian inmgpikejus tofden
Lé#ﬁ/rle %ﬁ!‘é%(ﬁ Akl IPheRiogl Ydk esshayp. @lr%ﬂ’arb@cﬁéaé‘e@nﬁ HRbeE AR

Iev§é werg Fsg)dse?ec?éoef%llovﬁﬁé |np Sr%g?tl%)?‘i &%%B g?%kdfdg %}#pnesus
MRS a4 (1004 LG GIEIPE Disy AxpRe Lo 3 in the
pl asma whi ch peaked at 251 d while the CSF | evel s of

ThlAR i dnd\dPapyaageshdibialn araybit wadasiareaseth AN, and
acfi \%t\%rggﬁg tl'ﬁl\é@(egﬁné}ﬁ%\%g'tﬂ% in1&d RAGWARY theT@év%Idp‘?ﬁBr‘ﬁBf QAftical

| f t
SigP SRS B e BeergePnaly - w%roaé#r?a“‘ e apaas el
treaigmnp sfpyved diedeckpe pheacsiive dunchom(Nalvg %a Ffracft %Jr%?%%
1:83-85). @elstemb&dnfaoblysmoﬁgatmtuﬂscsmovmd eideage df Plague20

cle¥fce 0 AhhaiRBess, (DOBINEurdI SR (9) 3553@96@) BhZh&QiATRTab
A&%O‘%SF?IS g/V@eﬁ% 9 g%?s]lva l@ﬂ(b ﬁ%riﬁ)—g{}% Je Lahbwhé]%?gg@érﬁlﬁy

targetin
impreve G%QWCHEQS 'ﬁ'ﬁls§"aﬂ'rp@ﬁf%?ﬁ ey dl?/er ni nat ed

foll owi ng the devel opnent of clinical signs consistent
Othéridiseaiesd signsiraeBtabiacicsiseSbpgeoatpd gnainyisiide slggestegioid

degymg .&J&%trﬁ?dl&og%m pé nﬁerﬁl@mb |, kb | Smm Nle%bloIogy of

e oA IRy A P

dlS@ﬁsq;lPa@ﬁJ@t&neté/rW Ay Ipidehetasd 2. apedial tempergblpbR@tiP RV
hofcys®yind’56 BrebS 5@ publBaed he Dot AGIS) sy cerebral haemorrhage
witFlgRahY¥iabas of fheMRE& tySe, M@heﬂré’l@ apyloldamhglpathy dhaWarid &

typ%ﬁ%@%ej e%%P#t % de%h@é’sesgfgﬁ ?é;%s}?g%?e?r\hlg\ Iaarﬁm%rl\ 's disease,
Pr NP DB, P PR P59 g ar I ey Qe Lowis body
type-cfi iyaheintergeafisssise $Mpligphaidrs BﬁZOQ?bbb}ﬂw?I Viensmsapyishrd 23
Fe() 007, vBhasijea, M LaRO&HeuNsl L2@TS 688380 )afnde@pwrgsyndrome (Mehta,

PD (CABY\ES RE@BI ég,oz'gllc'g‘gﬂ)l ti ve health to mld cognitive

i rpal rrrent and Al zheiner's di sease: Prediction by
pI asma anyloid beta 42, nmedial tenporal |obe atrophy
NHEN i n press, e-published 19 Cct 2006),

In h@emdodlme}ﬁt oféhe breskentiaeamtion Hegeisvirotides atheraneditie patikedy
whidh@s Babafibddy R antdsneiMidihg agidntind/ordgiivenad theresidvhich
bind& '%oﬁ?@ﬁﬁde‘)f 16¢ %@ggbz\tds R0 ibAsn C§Hé3c9nta§3 lB9%fan

@@5?)5 et bid P Ped e RIS BRI g
de@ir mmag@*%@mwa%w 3 SBECEPII-MPRLPPRENEE 8Py 4dilsing peptide
captivteld eevgiepiavidh ¢007) J Neural Transm e-published 23

Feb 2007 van O jen, MLancet Neurol. 2006 5:655-60)
%e(dvgggn@invgﬂl&zt%%)m frob@ﬂéa @l th&¥abeutic

an ode/Hv% 1520 &W@&}& o? an éle%l#ﬁéﬁﬁ&?rh&rﬂe trhngybr%gn\%#vmreof

whijghdyi ;ﬁimglogmqu Qj 12 (SEQ ID No:15) \Blth equilibrium constant KD
less than 100pM and has an equnlbrlum constant KD for binding to 3-amyloid peptide
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which is an anti body or antigen binding fragnent
and/ or derivative thereof which binds b-anyloid
w@eprita7d- 12 (SEQ I D No: 15) with equili bri um POREPRNT/052928
KD I ess than 100pM but does not bind to b-amyloid
de213 &SEQID 44 bot h det erm nati ons einB
C% P Noddh Which iso] OBl dreatshihae &hak &y pprids 1412i(REQ |
Nqo‘eﬁdt hadle detepninatiahsdieing mage and slirface plgsmonirasenaochassay

utiRRPEE P18 caplrddh fFep&RIMin Eyention there is provided
a t herapeutic anti body which is an antibody or anti gen

In Bn ﬁ%[n%p%)rdﬁﬂ nqn&@aegpdré%‘r %&%t}lqaﬂtt Vree |%_Eeor\q%%gi ﬁvmerapeutlc
antilndy | WHigh ig @ﬂ(?(ﬁ'ﬁ@@qyrﬁr aI'QEgePrb@Qd'f‘@l f{ﬁg'ﬂ@ﬂﬂﬂdfm dlerwafivg thereof
whétiiindski3-ammglo@ioreptide t - IRDSEQY IDANmdb NgitH equiibaionl @indtant KD
lesB @R ﬂﬁ)%Mlar% (EREe] é iNGUACConYBhERD 6 bhRY fogd-ImgibrASRlide
2- 13;“ e fbaﬁl? 42Lwﬁ’gr‘? ﬂ)eod'o 1%% 4@59 !hQP '\Pat}c?r)pegﬁé’é h12 (seq D

Noy otf?é'hE%teHE@ﬁSPrﬁtqe gs’T‘%e 'Bé}ﬁqrf&ée BQEWGPé%GO@ﬁ”CG assay
utilesingegsip4ide daptuieliqn stieptavirnenip.enbodi ment of the present
invention there is provided a therapeutic antibody

In ¥ Qbebﬁth@@uﬁgeé ;9 rplres cgeaﬁ %) L']'t 'slﬂ fehtéﬁa ured on
&y

er| at reo

strghlgidih ship s 4 edkfsep HiaaronsySSanancadurey AR cbheraamPi
belm |”e%f§”t€ﬁ @ﬁpq(@@ﬂ\ﬁlﬁfﬁée ﬁb’t‘§m8ﬁ reSNRN¢ehRSSENUEESIRG RERtIARD
cafftoredlminredieptavidin thimisythe Methrelpi(i) dies&itkd unSECS PR Bircodel )
Anmpg,gbeb@ 10, 000-fol d greater than that for peptide

-12 (SEQ ID No 15), both determ nations being rrade in

surface plasnnn r onance assay utilising pe
in SIS ST Bt 2GRl Bamo ke s Rericpag therapeutic
antuedy anechgs an @ohquem antiges kirding fragrheéntaindipr geriatide thereof
whmmm@arﬁﬂoﬂtde@mavmdIwnthcdmlumbii@ntcbﬁstéihtﬂ{[a[é@s N =sSTOPM but

dodERABMACSE B aa?rﬁ)fl&d deshdd @eg SEQlbNS nﬂ&&ﬁa@@hﬂwa{.ghs being
madE ] PEisuisE e e eegsvﬁncsaasgﬂv AT RRST R | e

Examelgd8elali ) descri bed under SPR Biacore(tn) Analysis
below I n an alternative enbodi nent of the present
In aﬁbwataut@rra.atnreeérﬁbéoﬁmew&r@e&egertt h%amﬁ%bfe i3 Prdviedya

M'}Jgﬁhc é@lb%ﬂ dht?g X afi bo?QWh epl' ré E/or

erl

deriyalive tgrept 'C\hbms %mv'P'ereahs?%ﬁQtvgﬁteqk %@scovﬂaﬂt KD
Iesqtn@m 190M ansehasra easilipiumsopstanK B far binstingd ted-amylgid(reBtivle
2-1BSEQ I1BNq:4botHictdiet1@00dfsldtieaits thei thgt forpeptide 1t T®(SEQ ID
No$1"35 REHEIALATARIANE BEAY AR IRFRANIAES ?ragﬂ%ﬂ rbdbn¥RLDIL B

be ow I n other alternative

desc %J]dmnenﬁngb (ﬁﬁ 3 )r(‘aénspeﬁ g“?r]?l‘ﬂ‘fentl on there is provided

a t herapeutic anti body which is an antibody or antigen
In agiothgir aliernetivgrambodimelitef thiepreseart inventidnethersfis whividedls nds
thebapaoyd atbope phictiés dn 4RXiBoY br estigehibiidingmrammst aRt/oKD
derhvafive thBRRT MM b ayi88 pedtid 4 tabwtmeagnsmmco@awo
Ies? h%ﬂ(;@gl\/lt q]dgwa%r%l Uﬂlbﬁlﬁrg ar% @T}fo(f E@ﬂ glgoan}_
21 ESRG IR5¥0-4h o Cfa'éﬂgmprﬁ%lﬁ .%er%erﬁe% geptidler <SE
Nog@k foattedemrasmamm being arecle imtesprfdes plasmed reamnamdqwaB
desefibédie Niataop Bes tHeck xamdies enervher al ternative

enbodi nent of the present invention there is provided
In h 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 3-amyloid peptide and which comprises the following CDRs:
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t herapeutic anti body which is an antibody or antigen
bi ndi ng fragnent and/or derivative thereof which binds
wh2@mtiard peptide 1-40 with equilibrium conste@i/ERD07/052928
| ess than 10nM and has an equilibrium constant KD for
|, ndi - I d peptide 2-13 (SEQ I D No 44) which
CQ%‘"H&%%& 8‘ t'dr than that for peptide 1-12 ( SEQ
CORbE 13N AYRIP N ARSNEr@i(BREiIBiNp:Bei ng made in the
CDRHF: @mvpAdssmn (D @kxg)ance assay described in Method B

witfh o AfindrKRERA SRaiR&LAYbIE | Oﬁgw gﬁ'&tﬂ%g gHBh b VH¥gdHeqaRIN

,nvention there i1s provi rapeuti c anti body
g\lhl ch is an anti body or antigen binding fragment
and/ or derivative thereof which binds b-anyloid
CORipt R¥VS QBIdL MBNEIY T (88@3DtNwed )f ol | owi ng CDRsCDRHL :

Cdﬂ}i@%v@‘ﬂi@:is BQ @)NOCQRHZ: FI SNLAYSI DYADTVTG (SEQ I D
co9i32g ( MEAY D5 | D No: 3) within a human heavy

wﬂpg%h rr\mlag{qla; migna%%vg Inah@%{{éﬁ% the VHS %a%ence
d'SGiDSE;CQ'n %@QRFQW(}SEQ‘WUWSEP 1Biw:24). SQT RH\/PYT (SEQ I D

No:6) within a human |ight chain variable region

Th%bﬂ%dg i @.ger{.(frcamrt ?ﬁ‘e RFhY gc@ﬁé"d cERaue n@@pd_rzg Slcgm%-- in
CRHLCyRIe SRl iy dRkae RuiRerd pilgh SR .
Kabatrghelh' eque@mﬂOi/@fofevm#mmm@@malmemt NS 1998 Kagrstore
therfalidveng defirey sheeGDRs asedrdingte theiinveitibat et al ;
cnﬁeqp@em@sof protei ns of | nmunol ogical Inter est NI H,
CDJk?_ﬁ? neyefore the foll owing defines the CDRs
g to the invention: CDR Residues CDRHL :

H2: 50-65 CDRH3: 95-102 CDRL1 : 24-34 CDRL2:
CDﬁbﬁS@mS: 89-97 The VH3 gene family and rel ated
CDRimu2d¢g4obul i n gene nonencl ature is described in
coMabsugaeet al (Journal of Experinmental Medicine,
cb § %?7 2162, 1998) and Lefranc & Lefranc (The

nmmunogl obul i n Fact sbook. 2001 . Academ c Press:
London). In a particul ar enbodi nent, the human heavy
The MHBgeva fanailyl andrreigteginimoninggiehulsgegnegromenglaturg éngescribed in
Masgbget sidJduraandr ERpérivhd sy MHiGhd) s8B:2a651-¢hB2 f1@98) And Lefranc

s Spphepe e gt gl gl

VH3- 20, VH3-9 & VH3-43 A V gene selected fromthe
In g %@W'Wrrﬁjngqﬂﬁﬁ@it Be hypntheaYY Shareriable: regiqn-afiginates from:
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
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
that constitute the human heavy chain gene VH3-48 (SEQ ID No:22) and encode the
variable region amino acid sequence given in SEQ ID No:21. In a particular aspect
the human acceptor heavy chain framework is derived from M99675.
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VH3-21 & VH3-1 1 The VH3-48 gene or an allele

thereof. The sequence in Genbank entry M9675 is an
wa@bkdoghes10f t he VH3-48 gene. MB9675 is a GenbanRCT/EP2007/052928

nucl eot| de sequence of a genom c piece of DNA

ncl udi t he tvvo ex s t hat_const te
In Rt 1P S ol PR RO BRT T Rk 2337 40 S 2R thee
gevahrneammed(acéyfg@ne Mﬁ%ESS aiitabledtpmansk dispavences SE@derthat
enblededlby. th humapaHuirgitigane @@t t he human accept or
YHavgoERMTVissanewpskQilp Nigz3d)ved from MB9675. 1 n order

lc:‘cgg?lc?ﬁgéré%“ﬁépfou re‘%@ﬁ@é I%t\'{g{] t@g %R%regg)ﬁm% réplB&s Bydhe

gffc}”é Qrﬂ t?(5’§~‘(rences i ncl ude t hat encoded by
the human JH4 m ni gene (Kabat): YFDYWGQGTLVTVSS (SEQ
TheBkiNEY Bé&rsonbpmieciatestting a garmiing Vigeoe ané siJdyexs doaldt include

codtl BEGudriRe 16S eht@ 8y hwhyCdhainsCDRB! H@\@éi/ebyin teantibodies of
thd i'ﬁ‘v‘grmoﬂgth%ﬁsﬁ ?eHSJe ﬁ gcﬂ?&ﬂdé’ﬂq ))tiﬂg or| gloloﬁﬁ1
per son I"% eCl. a ar%er % ene n S%Ch €s
Acgerdmaty: | 2igaohg r?é‘& 9PNt
JH4eand/a @ﬁtarfﬂvee)Malm@mBee?uchuas &E%I%Hpﬂw&pe@ hde: Ztané SEQ
ID INﬁ)\/EB(’HsS@ﬂbIeH frea GlaR8ersseabeRimica pratve dallly feyarrahgediorayy
chhifVHRAGE PRI s sAGGAT & B8N a iRy %HQ’H'vQﬁéBI@ ﬁén & M,rl

'”@BFO”o*‘f“cﬁeaﬁﬁs}atdﬁ%reﬁe’l’:ﬁ%g‘%%@éﬁI'\% E%uﬁ‘]) No: 1, éEQ | D

No: 2 and SEQ I D No: 3 (assenbled in a manner so as to
Theivatiabla regisruereodédiby Genpepti fgfedd 1ndatgs theaining acidabl e

sefj@iceyvehsn SELI IDOUeP4. to define a heavy chain variable
region of the invention such as that represent ed in

26, 28, 3 Th bl

L T e R R A e 8&% ven
CAAS1 $B)sI the Npduxed antieo peigRequsnse Af vaﬂlvaearéangeg light chain
vaffigtaereagtorkarsig idznteal knavathdnantihe acie BBgyEnck WitGARS darh@4
fratr%\l\bh{% HHW&E&%@ @eru%b't dc&RYiMR REMbEF S@Oi%' h¥d is described in
Kle raa%]t?t ngTﬁrng‘ ﬁrﬁ\@f '3%’2% §Zéfgl 939 ‘%ﬂ d A cf‘%dlngs
SeqYeNTR RS r%‘\ﬁ T 3¢ rrecgsiible 38 @en@%/ém%ﬁ’ed‘&é?%ﬁ@?n [FriEdesn 5

SESUBNE, 2%nd is described in Klein, R, et al., Eur. J.
| munol . 23 (12), 3248-3262 (1993) The DNA COdI ng

In | p%rct %ﬂwéﬁ%n tBERESShBL& h@%Vyb@ﬁgfn ﬁ“éﬁ@ bﬁ(r]s
G e e e o el i

framexrivie drrived figam Gfé’@”?%mpNM%YEO’&tﬁtﬂ"’lglﬁ‘em@qfﬁrﬁ@@@é
onamfouh endre panicaladg pheto thieghsubstifitiond ofeaneino akidiresidues based

on @8 ERApbh@Rg feARds ﬂo%%d il foRat Wd@rﬁa.haiaollna@h@ uahce:
E‘Eﬁfoewo%'f% d%FP%Sm Bvi g%e sésgfeﬁc&§édw 8" é’g]%P% n?a.n all

or b TEUAPCARS o HBIA Sl P ator 31 UBReY BE Rxlgi poptce.

domai n having the sequence: SEQ ID No: 17 and VLdomain
By hsubistagtisllyeali thecsioding Siqity’' 3 iNeant 18attttatherapienti@amtivably has

at RosiSHRatraR tré@ldtivn f thd?iﬁg En’ﬁﬁl de:d?ﬁ%ﬁgd &f the Riohyr £Htibbd\e
donor anti body for b-anyloid peptid

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



10

15

20

25

30

35

40

By 'substantially all of the binding affinity' is
nmeant that the therapeutic antibody has at nost a
wo ewsfiddid reduction in binding affinity conparkdI/EP200T1€52928
donor antibody. In a nore particul ar aspect the human
acceptor heavy chain framework derived from M9675 and
In 3 pporé Rartigar asperidl theaiyeriiondheinyraan aererLAieaYY €tdbns
fraselvedkt aeived Gomp\ds9a75@ns JPi4, condpriseStharfdliawin®residkad &ur a
cofd&rRRive BAstitUle tef®fe particul ar aspect of the
U)invention the human acceptor heavy chain framework
derived from M9675 and JH4 conprises the foll ow ng
Positignjues (or ReE6€ervative substitute thereof): (i)
93Position Residue 93 V 94 S or () Position Residue 24 V
9493 V 94 S or Giii) Position Residue 48 1 93 V 94 S In
one enbodi nent of the invention there is provided a
rtherapeutic anti body conprising a VH chain having the
" sequence set forth in SEQ ID No:26, 28 or 30 and a VL
(idomai n havi ng the sequence set forth in SEQ I D No: 32.
Pokitioanot her enRedidwent of the invention there is
24provi ded a thgrapeutic antibody, which antibody
gaconprises a hegavy chain having the sequence set forth
in SEQID No:§4, 36 or 38 and a light chain having the
94sequence set fPorth in SEQ ID No:40. In another
enbodi ment of the invention there is provided a
or pharmaceuti cal conposition conprising a therapeutic
(ijanti body according to the invention. In a further

enbodi nent of invention there is provided a nethod
Po%?%Preating aR%gﬁ%ﬁ patient afflicted with a b-anyloid

48pepti de-rel at bd di sease whi ch nmethod conprises the

93step of adminVMstering to said patient a

o4t herapeutical By effective anount of a therapeutic
anti body according to the invention. Use of a

t her apeuti c tibody. according .to,the inventign jn the
In ORE-RIRAIPE e HerlioR SR (S TYioesa eaaRulE antithdy,
compprgiRg @V chaiptiadiad tha saapanes satfarth inSEQ YHNo:26, 28 or 30 and
a V,_ domain having the sequence set forth in SEQ ID No:32.

In another embodiment of the invention there is provided a therapeutic antibody,
which antibody comprises a heavy chain having the sequence set forth in SEQ ID
No:34, 36 or 38 and a light chain having the sequence set forth in SEQ ID No:40.

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
human patient afflicted with a 3-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 antibody according to the invention in the manufacture of a
medicament for the treatment of a 3-amyloid peptide-related disease is also
provided.
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provi ded. I n anot her enbodi nent of the invention there
is provided a process for the manufacture of a
W bh@rapart i ¢ anti body according to the inventiPCI/ERWOTO52928
process conprises expressing pol ynucl eoti de encodi ng
the anti body in _a host r _enbodi nent
In gRetheheraked %ﬁn&qﬁéfreemreﬂrsp e &jprav'a‘a‘i’ 9&&%&6@6?%%6
mancadire@f a thdérapeyie antitodyracctrding th éfm/lyv%fﬁléhnwﬁl@fhpchg‘ﬁﬁwg

cofh \vfblaé: réssiyvpdghutieetideentetng teehntibaty n & AoSkalll D
p égi 5?@50 I n anot her enbodi nent of the

i
therepetitie ﬂﬁ‘ﬁWd‘Vd‘anké c&eq Gemeesiagd ViePeiR har«rmsﬁ_*as PEIUQpCe set

fortineSEM e NocdehadionB8dit of the invention there is
provi ded a pol ynucl eoti de encodi ng a therapeutic

an e t

In ggr&h?%&@@ﬁﬁscg% H%%Q\Sb rlllsr’ere hy ﬁ%ﬁ%@%%ﬁlyﬁﬁ&eét% cbﬁ\ng a

therageuiiciagHbedydicht shai HFSURTEY %1 P ‘P%‘Ué‘laé'BE .%%S%W@B&% ?Fd

forth nHerQ e Dot 3. ant i body |i ght chai n having the sequence
set forth in SEQID No:40. In a nore particul ar

In8 ﬂgrl 5‘5dn‘?ﬁ £3%hd i V@rﬁﬁ)h %re t'13‘3;5r8vrlj§d Qrp@l{/hgaé*otf?ﬂe encoding a

e enco
th%ﬁ&%‘ﬂ @Ivi//ﬁﬁ%? B%Y'P%Lt‘e S&ﬁg??%eesset He set@rﬁbenclgg)sé’ét36
or8rth in SEQID No: 35, 37, 39 or 42. In another nore
particul ar enbodi ment of the invention there is

In Bh&¥eAEHbSiRehdT#ed ROdAtIdR tRHE Rbrogded bb@fyﬁ@@ékﬁtid@ encoding a

c

ndighe QEahubod TonF O rai PR B QRRSEEBHh HP LIPS
partrcular enbodi ment the therapeutic anti body mhrch

Iniagnera particulao @nbedinfentefribe invantipndhergds prpyided @ Raheuelsptide

enesd taltr@érbyedtra@lnsbddymebwrcmarmrwhr@-f pa@ynuatbtivatorapriset the

sege rbhhkrar berocrlr@éé'ﬁabgaﬁh@v\ﬂy and b) nediating
depen ent cellul ar cytotoxrcrty I n anot her

enbodrnent of the invention there is provided an
In apetheoRgregrariculd sgrRortmant af B inveaHt therenis PEOASY b mai n
pohavuclagtidehenceding @rtberapSEQ dnbbddty: ligh¥ claiml vehio padpvelentide

coRpYis&0thbReqsatuareRth FEQEQIDN:418f 43.n anot her
enbodi nent of the |nvent|on there S provrded a

I BRalRORE SPReR e EorPREs IR @ RN ALY Rraoment

ang &y dencdiveEEreqh espentially, laplrﬁ tbarﬂrnceam%@f et)raétlvatlon of
copplermarnt beatid clessifal GitRwh R dNd:b) bididting antitiduyrdepebadatit celdar
cy@oXidig. | nvention there is pr ovi ded a pol ynucl eoti de
encodl ng an antibody |ight chain or a fragrrent ther eof
nﬁrrsrn a VLdomai n havi ng the sequence SEQ | D _No:
In pgothererplediment of the 'HéerB'BPWﬁEE IeRyPYided 8e a@‘f:k@diy |9" a fragment
thedeoR@nesis il 2e'd: Bersain inpvine heofequiece: Biehi W17 and a Vv,
doArtin haahyy tBerseqliencesSEQIDING: @6t Ant i bodi es | nt act
anti bodi es are usually het eronul ti meric gl ycoproteins

In %ﬁ%érl esrlngt% r% R}l o? |nv rgﬁfﬁ?eo %}gvrgg\@a ﬁo&nbc%&@er&rcodmg
an antibody heavy c ain or a fragment thereof comprrsrng a Vy domain havrng lwe

sequence SEQ ID No:17, in particular the polynucleotide of SEQ ID No:18.

In another embodiment of the invention there is provided a polynucleotide encoding
an antibody light chain or a fragment thereof comprising a V_domain having the
sequence SEQ ID No: 19, in particular the polynucleotide of SEQ ID No:20.
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gl ycoproteins of approxi mately 150KDa, conposed of two
identical light (L) chains and two identical heavy (H)
web@arnsi17ypi cal |y, each light chain is |inkedP€DER2007/052928
heavy chai n by one coval ent disulfide bond while the
nunber of disulfide |inkages between the heavy chains
of different immunoglobulin isotypes varies. Each
Ddteiled/ Dascriptiophef thhdmventiono has i ntrachain disul fide

bAhﬁi&?cﬁ,sﬁa@thrégeavy chain has at one end a vari abl e
sTomaLn, (o) dOTT owed by a nunber of constant reg| ons.

in has a variable domain (VL) and
'n@éh%ftt'aﬁ e afs Yvaly heteronyitiegricaroPiqiRing eR1aRTisig ?téﬁﬁ%ﬁNO
heafy aihetwa lgght cludieg. nAside &idmdgidintact antibhdies iaresiheterptestaanric
gy RGAINHbf édp)eohaaréw 1H0RDA, edtfpddea of tvihidestival ight aricakinge
anﬂqwg'lcféglﬂg?lﬁ Wéhg ng?é{nlgré%hlh tﬁ%{% |§Sllﬁf<erc% tlr%]ean%eavy
B Do te‘?f?%{éé et s SBHISE Mk i
th% aﬁﬂl\é/cphlﬁﬁ‘émﬁd&fﬁ@nﬂmm@!@g&%@d'SQWP?ﬁéa"éﬁﬁ reachdegvy an ght
chamlanicss infradhain disuifideasridgesgEach héepehdings@bhobdriend a
vaﬁ%l@%oﬁ%irﬂ(\é?@”%b@é nhll?\ﬁelc&rb%hﬁaﬁt re§BhONESEN I’idi’f@blﬁam has
a \(/]arﬁa}g% rogorrﬁ'a ﬁ/é%allilé@%?@s%ﬁt Q br? ?t %%%Qr%n%stﬂe%ﬁgt bpr IOKgaf
the gt B ieatagee MR B st N alea! foiH cgmfc'ﬂ%?gggéamu%gthe light
chiaipG2riablg G@mmitdis latiged withdthe yAliakie dor]nglA;Df t@wveghaln. The
ligiBdHaai3tF sttt SHliesWrdrh nitetiaRteBRie Epdcidbasan® @isignedasd one of two
tyﬂe%c%ﬂed kgL and rﬁn?fcf’ar é%@h %nqwgﬂnﬂuooé‘cmt Qa%u@ﬁ‘éé &Qﬁé( constant

reqigt Fﬂerﬂé@q ahegt G'Et'm buetBE e B koRo st Rgen  fibir neavy
chaigls| umanoariibesien can Pe pseignast wifive diferand clarses; PRID. IghdaG
anadg. dgd aed Wfdcgrosd fudher sabdiviied vrato isalbdlasseegdpn, @GR, 1gG3

an@agG&hrid IgAEWRE Arze%&e@s(vaﬁ?ants ERist Wil inBldCaktoiRhBdn@ht

Ieés rﬂ%ﬁ%’ ﬁe}_gza%zy an% H%%&%E%%&oﬁ? %Bﬁfhﬁs MW& sg&lflmty

UPH@ e ey, Fh Pﬁ”%ﬂ 6’§9é°’}§r%§8 Mg PagicYia] é’aﬁﬁ? éﬁ? and
comiplemertigritCoRle rminim regienstGidRs) c e mare sonsesadeparionstd the
vafighlerddiemarefcalibefrantvgenedionsl{AR). The eakdbl@démbindiotmtact

hezwa&@fbﬁﬁ %Hémé saérpéb%@rss f&RtFRjéJn%%Et'eM bly'iWr@E v;@hg NMHEDRs

to t
n g2 iR Qs P8 e B closh r ity B i RdiorS e i ne
CRfrs fromdie abpeshfimeonidryte iihe aqra@t'ery%%mmbms&m:@)te of
anpbedjex yTrescanstanardgiandiang notalirectly ineaegst ioithe binding of the
anh@é%rab ithehmlgRabanehibitlaRiols @ﬁé&&ﬁ@rﬁ@bnf%d&ﬂ&@;ﬁﬁr@élpanon in

anﬁ& e @Q ) erﬁ %gﬁ) d &ﬁﬂﬂgﬂtkn@gg OS%IEXIS Waaoulid?ﬁg to

Rkebia Hgaefaﬁ%/dfe@r@%% A HRSELRRELER PP
commn@*réﬁpewnt pioterigibeyia e Gl PRIARONGRL @fdh?ré@ma'?@ent
caacddeb0lky harepe igiEhtorsent tdgion legksahebitiytty actiate taytilement
byGREEb3dIEal PEGMRY oF &Fikedibieardibbdy-dependemdelivat &y totoxicity. The

IgéQ%BlL 99( la p?th(éla% ﬁ) aJctl\péf’fé *&é% lem'éQtHF 3 £8ic
O%i@ggﬂ*ﬁﬁogmdyp?rﬁ:%w e ggtg? gt dp 8?':8%"%&5 \t s

Arwﬁgdlb%eﬁ@nﬁ@lbr lagking- these effeckarfunsiriisesay he termedynegrytic’
anéibddidodi es Human anti bodi es nay be produced by a
nunber of methods known to those of skill in the art.

1. ¥ mimaRbhiedigs can be nade by t he hybri dorr:a nmet hod
qu%pe%tlgi!élgleﬁ]s(”g%%oﬁre pjo?urﬁt%uﬁglus BTeﬁqw_Eign%e 90 oseo s§<|ll
Ltﬁﬂé?s P

in feqeuHumeB RotPsties cans Hads

myeloma or mouse-human heteromyeloma cells lines see Kozbor J.Immunol 133,
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Applications, pp51-63 (Marcel Dekker Inc, 1987).

Al ternative nethods include the use of phage l|ibraries
worornensyeni ¢ mce both of which utilize hunmaPCVEP2007/052928

reg| on repertories (see Wnter G (1994),

ol 12, 433-455 en LL (1999
061K g atthol e onaiiibesy PR ETon Teehing and
Applicatiene pp81-A8 (MamekDetdar tigal 9&hI Alamatiee methels indisigstee
usé BTRHRE lliBkiks Br Ir@tsgehia $nibeBoth Iof whizh @128 HumdrLveggion

redsﬁ%@é@%le%%hfgp@%4 %Hﬁ'ﬁe@ IR RRoT A kS 6red?000999),

'/ w il d D M(1996) Nature
J"Bf"b‘f‘%'dﬂ%t élbﬁg , I\/bndeg M, )1997 Nat ur e

Genetics, 15,146-156). Upon antigen chall enge such
Severalestiaires of naasdenicaricp racelnow Agaikablesgwareioither mbuseuiman
mrﬂﬁﬂithﬁﬁncf ﬁé’sﬂbé@hl rEPladet WiPHIMSN RRmUMSgRStRES gERe séfiments

§ %oqb‘”}‘ 76%78;;‘9%7‘3 Fhs%wﬁl&‘% VIR %@?gﬁ(l%tg? @&I}grﬁ@&

'\3 I ooz PG G e Hort) Sopioce
cha‘meoge swdm@ela&cmblgafwmym am&pemwfwgta@rﬂw@um from

whEBenReduads ittbrest carARI¢I&R6) 93: 7843-7848) where
human (or other species) Iynphocyt es are effectively

of 53’518‘# gE eHER fe TRRRIAT PR RS Bt &G Tb48 Jiftnunology
93: 5%19‘]}1‘@ Sofd HWBI‘\VWC@@F 1o V%ﬂ?p Wéa@r'@a%ﬁt&dm@e the

Selketed iyompbodyit¢ AnlibodiiSiyeteimx(SLAY), seAlBaatQQtweia?l IRNAS (1996)
93:3B43-084d) wWHeraM@hh@ [Ur &tHer epedidy) pmeirisytes @r&@ﬂ‘d&:ﬂvéliﬂ But
e g e i e
deqanuyaise) mdp diytenand e el freduragnd thesnemeus
(Abgedixdng) f ﬁntahtgrrm@/%tzpmpamggnyllagtﬁwmMcsmmelslzs@smg the

MoAshedomliangettnoldglys t echni que anti body V donain genes
are cloned in frame into either a najor or m nor coat

e RLALE I3 8685, Oy & (BRI ghBﬁ%ﬁ%£L§Mggn$H88mgﬁts
therraipage %Q@@?”Ya§ Lwﬁc”i“@ %%ﬁ %f%ﬁ%ﬁﬂdr a@rp@rﬁ% eo? (197
EMBG 1%1@%4%132&0% Ashkargéenggaithis tdcbniqSe pelitady ivsddseaie geoes arke
clohethigtitapieaintosibees s op tnitidieoandfipsstei gedg Wk b filainentous
bac§ o? %@Qu&f ad 093 BP ean%rbfféb‘?é 8 &{L%né‘mth RN %%Q'hQFpH ng

PhagEAS Ptebmwaaw%g%%& SRk T RS st

Selettinngbiaged pathe fﬂn@wnﬁlmwme%@ﬂth%a@tal@éh refSruBm selecﬂon of the
genenghicodithy dhes amtfbiolly extebitivg those paipedias e Tbe ptagodidelay
tecHRGGE ERELE BHAMS stlecBartBER abéaﬁﬂ htibb@E HBMMBHHeE @hde from

hunﬁ%@%r&eﬁ%%ﬁ fr&?ﬁﬁdn%@u%g‘ ﬁfﬂi]cteo'\@ q @sgase2 ?o&&eﬁo%gcnbed

ab%’&r%raft?”ﬁg EQM HOITRNF]C |‘§“?{b%‘?é§’§%\ f“ﬂ?rF%d & Bipre
22553ge9di19p 1 laaergan;intaet fumarnanibodinis slegirethearaprising a Fc
dorexiplitéds secassa@ad crcionedhg phajendjslineddissived flagroasttistota
maﬁ%h@ﬁ‘%x&@%@rﬂ&%ﬁs%@hﬂgsﬁ%& &té' cgggégﬁ@fﬁ@?g%@&hé arld nes.
u [

eStéagﬁjg%E%o%é&%g%éfggh%s}llQQZ) ) may be used to inprove

binding affinity wherein the affinity of the primry
Thenteeamriagmed Atrily matuialpn dV@Cka?'Oété@f‘u%ﬂ@ AV 988 é&%@u Mgy be
useidhte irmbrane bindlgadfiimity wheggintre afiirity ofi tteuprashdry homaa rantirgly is
|mdfé\féd3d3/ts‘éqa@ﬂ|aﬂﬂé?ﬂaduf@qh@m1 ArREL BRbh ¥ rediohd Wi YEErally
occpjh{h%' \fégaﬁtg nH'sEI'e@t?ng o\@{hb%ggé of improved binding affinities. Variants
of this technique such as "epitope imprinting" are now also available see WO
93/06213. See also Waterhouse; Nucl.Acids Res 21, 2265-2266 (1993).
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of this techni que such as "epitope inprinting" are now
al so avail abl e see WD 93/ 06213. See al so Wat er house;
wOR@r/1Mards Res 2 1, 2265-2266 (1993). 1.2 Chi nBeT/ER20aTI052928
Hunmani sed Anti bodi es The use of intact non-human
anti bodies in the treatnent of hunman di seases or
di sorders carries with it the now well established

1.2 Chirtheeric afid plomamisesl Antibodiesieni city especial |y upon
THeERRA §la @ Ghdh MuFiahantiBsdigy inttihe trédttrichDoRh Ut diseasther

d|édm%+ﬁ %aﬁ%éhﬁﬂ‘ iQhe hBE v%ﬂ gs%“sr{@y r{)tﬁgrﬂg i3 E&eﬁ

I Nt ac ant |
o S Wl e e R Al e ke fﬁ}ﬁ e
nrnmm@yatﬁm Qfd'@ﬁ é%t'e@é B8y &rogeise g MR IFACY AR ORY @& non-
selfead noewne b opetialsingrres fopsy.e i additoondy e esioping fudg Buman

an‘ﬁb&hé@ (E'ée%@vé}%%@é fe¥nhrifiedl neRe beek abdogddover the years to

oveI;]cto I Cet t'h%%o r08 %ﬂg@ﬂg]n@mﬂé%@cﬁqug B5fk otl{%br* &%on
hung@anAamipe asﬁﬁqvwcesﬂraﬁhﬁ.'rﬁa tﬁB?{aﬂ%m'&ﬁ”gm?‘ﬂ %'P'Bgnthe
relativé eamenn obthiramg ner-hemen antibodies frem an imnawtised Brivabe.g-
mbl¥e, AR IBF Eéa’ib‘bhe%rbé&?tv&tﬁ@dprb@c&ﬁsh@v@ﬁéﬂrﬁ&@dttbIaeh@hethls The

f:rgt'e{rét:hlﬁ{a%rlgthﬂﬁ)@fe's whi bQR&bE&orﬁﬁHs@% RRIRRA Ye.g. rodent

suGRPE aise oL e EsT i Al sl i dpis Bagpuse e
anigerhivding|site ghan gethogy ifdperfised wehiprtheyyariakte ’88@9 the
chirnasaici sswiblodyi reldims itshendiag affibityefor thgi antigent biet achinescthe effector

fufdtiohd 8fihe MehRinenéthst regiBAiaRg aad fhiRiférs abry totdéﬁoﬁtﬁlbff@zﬂ@r

fuﬁ)atonggﬁ% éseéestcnt?eoe%.fpgg t ’@E{aléﬂ tahﬁfb%llcﬁ%far% ”—E[E)duced
ere
USIOKTBERBPINFRITINA Bledioc c PNALRso8iRG: e Aty E}’B A
isclated bodiseguenced Lgipg camveptionad aipsedures (hg: byemﬁo@wanwcleotlde
prONA tret dre dapddNAoftriading Bgedifleallyatotdenesiersodirey the ¢DNAY L tisain
varigQk ?%g%ln@&dhé SAHRAe @ﬂthesmat.&@ fﬁr\uosnaée@n 2RO UIBESR 20
sfiicioll Moo S8 o Sl i
isqiatgd nth9 Pa’élpéaqeéd?t@;%préﬁs'%ée%‘?fﬁ|"‘6‘WF% gryfgansiected into
hdsheeintsiionas &. Gp/DRASHelSELHID cBlINGe1S aells @ Onyetssea telle dhat do
not BiteAYis i RIGLES MM GRIdIchusie prteiR fo @btw Q'yﬁt&las@ ofitheeantibody.
Th%”tﬁr@A b%Sduhéo%ﬁaﬁ@nwh t ding 98 fbr“ﬁ nan L and H

resglon Vec tg en tr

ChRS{O1BF PATESRORTEE MEALTE (eBemEne) ﬁ‘ Coipd e gapegee

e.g.dVorgse; ANAS Bhib8sa| (1984)h Buscnotsr egtbedimans ef thedgation

théranal pragidet @l dhimgeriataatibodycconipriaing asyinddreain $avhg theesequence:

s%eg'(ijrlb ﬁ:%qyre&lg:an%nﬁw hB@ndTiHé Isfebaéhd@y ssan@tmcs Ultgltfﬂngd e

nsaior e

hugyYy é’gﬁ%n reﬁ'on hwg?fgg&g aé—l i(r;j 'L const ant
regions see e g I\/brr| son, PNAS 8 1 6851 (1984) Thus

Thereschied arnTbed imeivesdhe gheeratiareefttiugrenised raatibedies whergiaghe

nof-HuUareentent anthi ke dyodyasmeduséd by Aurdbhidiogehevdnablerggibhe

Tv&?ﬁk‘ﬁr‘ﬂ GesTBIhbrRaOatibd 08l gdindd gopRarty. haNe Gt sMimanisation

(\?\gﬁ %ﬁa%? SE&JhP bm?q ‘%%J Hgf d tRe gnﬁh%'a%@ %ﬂrfﬁﬁwﬂQRNhe%gt'hgy
fO%BPH%(%‘?? PAYEPY s peRdoliTaYided bin e u%fﬁ% K Eegipns. Antigen-
birting snndificity ofibe entbadiés mewlymmraﬁd by thedapogspphyhand by the
chaniidaboithradtsristied otiedCDR dudfoeeni Theasg fédteregare mitlien dederinomsd

by kMO coEERMAIBH RS tHeQhdiRHIR TIHY, b9 thdWRYRivE aispeslticHoetha CDRS,
a Efb‘g tFé E?thré gnchcﬂ?ﬁdylt%ﬂtolf g'{é dgc}’e i s%f%é iRy P#IJ‘I the

nt

SR A M A
CRRafenbekhemgh ¢hg mineg antiadigsrglonor” antlbodles) onto a suitable
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specificity of the antibody is nmainly defined by the

t opography and by the chem cal characteristics of its
w@DR73wWface These features are in turn deter nPCEEP1Y7/052928

t he conformation of the i ndi vi dual CDRs, by the

relative di 03|t| t he nat ur
nuizdn Tamepes ¢ RPbT TeHEeiendanienEo s (1 aas el o
19(86Wﬁius§$ 8Y1.525ZDRyd Yerhaeysn Meé pEA888)i SrienemAI8gEadc1a3p).
Ho®@lerheDRCdrafiME Bebye Gaahbi regulDinltie torapleleRstedtiomof antigen-
meﬁ\? g?éﬁ@{bs( th |E"1’rreb9§r%tl NAPA s%?néfrgﬁé\%rk ré’é?&ué%Qﬂ'tﬁeS)

ot @ntiGodigsd ?Eg PIRENE B referizo 36 s Kb n
thegpmaniseg-raoleciie S@@F'ﬁ@é;ﬁ@ﬂgw Ringing (aﬁ@aéxs)s ts@ieéﬁ%%/egeﬁg(see
QuEBB C-ct 5BE)PBIHOMAS 86, 1MIFD-¢0,883,i Gy Myet a/{ t99tNahwe 351, 501-
503)ShltHis dbet h@ngwnle@b@s ErRJuaiYg 1hergr@éteﬁrsbqgm@na>mdm;y

ty@EﬁlﬁgOt’/o glsqr@ (}t!} tHe Jn ﬁﬂﬁlajﬂ?q%rif) 2 gfbb ﬁgfen fgom a
R e S e R L %%&%ﬁ?tmogﬁgmfn
FRs gan he niagdesithecffombl@enicensensys ghindividgalthuman antibodies.
WHaid h@issdry kel Pegiduiet ifioid e idendraarttibodesre\sabstiuted éreo Qucen

hu ar%\cipt&*&%%r@&wel@Dﬁz&nmmgﬁghs (@omﬂ)\dt@rtmaéelhng of
theya By MaHI99g ¢ HEPGTIDRe stufalk gt 7 TR see

WQYAEl |y 60% or greater) to the non-human donor
ant i body maybe chosen from a database in order to
Altérhatiietle htianBatBr mbyasnmdivEd bf Bproddss osleagérirgn Af

stahé‘{ Ina g?%lsc rﬁnﬁ%e%qﬁ %'nﬁ%rln&ﬁﬂmulﬂk@ﬁﬁulﬁq{e%egﬁfﬁI@{t

di es
e QR e o e, RRECISBAGUSIS OL BRSPS fRaHes A%
differgat hvarersandepergie &Ffﬁléﬁ@mﬁ@dtfﬂp%rf‘é’e@ﬂ@ésme positions have
a stromd priefaénater a €oap nuebemydifffdrém gesdueshiisecaRbdlibo &yA. et a/,
(1958Y 8. IH’ﬁ'ﬁL%o‘i g hodedpatPdakrseHeinT S %%M)aJ Y1, Biol. 235; 956-

972%,?nPl9erte% it {sﬁososglltj)gestb rec'??u%e\(p%m&o%%mcny I)fea( n?ﬁ hur%aX Fv by

Nanr Sat I“Gved
rep a\Pé‘lQ(fé‘PP?ﬁ? r es'ﬁt”%ﬁ initsdEameyyor 'afegl'%ﬁ%at&fff% fRgLBosR HeuRllY
fouad éh mumamantibertieno Geoduseipnothinaanyigemidtyl daghite aoiveiated with
suritReizabé ibilRgir@facentert af ©id sulfate teBiRups ARy De spffictedt Srepder

theefﬁ&%wé rlétﬂé' "iiGoleh & hﬂmlﬂ ﬁ@gys@ém éEérélésl? g\r/ke
e e B S D

phare@p@m@%o rgegocingigl Apfibedigs. apringer-Venam ppy 03y 84). |Trwmno|
pro2&durd 80huyra8nisaticn Re tferaeinto hs Tvereeriad" Het80gh) only Meal sufiaoé of
the2pabodA9 altéré8d) the SOSFRHiRY Rsidlied fenRths ShdistBrde. IFefH&e t he

R L e e

HURRBIR Ngs uRTAISPIFd UAEFN MERTG HER CHATT TG P eSHE Y figms and
proguesseantibedies tehirei dgsedahumen germisiedn eeaudnch (Alfanitadé
AdenciagFrbiein Therapeaitadamant 267, She DisgofGatiforniesi dues may

be sufficient to render the nouse variable region

] @AgERLR @gggﬁu&%@%d%%ﬁ‘ﬁ}eﬁﬁﬁ G158 Hhafielfis

defipr JohBY TP WER 1 the FEenseiol it oRREHBBIX (ﬁ” Bﬁ‘g"f‘r{ﬂﬁé@% BARgnal
but&igo; tb@@fl@%magﬂﬁl wijeh is\sduckuglly igpntem! tp3hg matgrias but which does
notprrigihetiurem tie refaramiesaurcen Tihes rretiduesibuhd irathe donor antibody”

neediRARBERErily REGABSEH QUHiKd FBR the dbAsraarbodyne ant i body
|s altered, the supportlng resi dues renain
I sturbed. FEurt alternative roaches inclu
Itis %‘treg%‘%”'ﬁﬁﬁ’t nithg %Rf%%%mﬁﬁzfct B e “’cﬁa"ged as
be"F*m IFRABRIY2HYG(-tARyine R&'Idé Br %@Y'd%ln&]gW&ReéaW@%‘fommon side-
bacteri al expression systens and
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produces anti bodies that are close to human gerniine

in sequence (Al fenito-M Advanci ng Protein Therapeutics
wad2amwaa13n72007, San Diego, California). It wll BPEI/EP2007/052928

apparent to those skilled in the art that the term

"derived" is intended to. define not O
chagraRaias 290 SBaonG N SAYET bal M Al Pz refaetaly i of
therbineing affindyiof thk $herapeutie ntifodywf ehei inyentipn ere regarded as

cohddrvgtivl aLibstititdaB! deeahe fdllowing Tadteer:i al  but whi ch does
not originate fromthe re,fae,qéepce source. Thus

rocl

. —+estdues—found—+n—the dot dtl)llrl body"—Teed 1ot
M&Lw_ha&e_been_pkmm&?-ﬁ—em%dener———

Hydriphboidy. 1t i s well recogninsb@ld.ypliewdleart t hat

neGRAItrgtRdbPAIMENO aci d substi tjuwysaks, tar e regarded as bei ng

Cﬁgnservatlve Anlno aC|c§5§ @ divided into groups

uaoeu on—conmmen—sidechain Pr Upl:l'l tiesand substitutions
BagiCt hi n groups_that maintail@Sal9 nJyis zx%gf%m, ally all

resmduetshbatbmfh@nn@daélrﬁl nity of| ghhera her apeutic antibody of
oribh@tiofventi on are regarded as conservative

arcﬁr%ﬁ&:t rtutions, see the foI 't&)"\’tﬁgp 'Eabl e 1. Table 1 1.3

Speci-fe—antt+bodies—A brspecifrc antibody s an
antlbody derivative having binding specificities for
1. (&) erent epitopes and also forns part of
A 5|§1§iedfr¢\a$mbd)d}ﬁs aVahtieslly detivativkihaging irdirgndpebifidities fonatleast

twi 8 nt Bpitdpe s%ﬁ& alsbigehst ﬂé?ﬂﬁ'tl"né/ invéMBn! MR sEMaking such

anﬁ%o uct | 3{18‘{5{” g}th? \ﬁﬁc 1Jfrac1C tno‘%%f% Ig)?}e%8ﬂbﬁ1ﬁn @gugﬁn otﬁe
b'ﬁ@ﬁP'f'%am\'/%’éleé i BesachR (hF EPRPRRSSIPEAE B FRTBrRRgloIR i Shgin-L

chsipeair§,ivdiere ¢ teod! Mdinshaierdiféarent|bindieg snesifigtiss 58 MEB@@'”
et bl R8B)e 3VEH37-688 20831 WvI0FHUBEIKSTd BhumdckEMIQ/I EMBO, 10,

19%??655-%%%5 B920se @Ptﬂélﬂaﬁﬁoﬂf agéaﬁﬂeﬂnmaash%p%.ﬂw oSonti

S g6 ALERL FbRLy 3?%31!{?88[&@836‘?6% eI b s g
desires leleding epediiiaitni AY algrealive IPrgachipvolies dysing tf\saevar'ab'e
doapisadthhthe Aesiradasinding spegifichies waheaglcbaid@onstast regioh t he

coR@fbihg gt RLOH Db %Feeﬁihié fe'gtdne@HQ(aan@Wre@mlsn ItQQ peEfafdd to

ha&&' o&a? %"@or ' gon%fm% es‘ri't%tnee@gs ffor ho&? CH%H ?}nt in
at leagh e AR fa’lsﬁ’i”ﬁg Nﬁeef@mi'ag ﬁ&é@ usions, %ﬁ* %

ardinaeitetyinfor eeparate exprassiorevastorspad efe thae cewsmied iDiQAa
sufdi®HbNGrgdiese (fiypbesisie trughitd indes tecsbdinyesequehaisiforative or

all 't%g H‘nﬁﬁ i Bne ERREdh v@éf?fresﬁ 'oﬁé‘ MRE&HY §pm"8§1:hafh% Bid}Rific

anst ect ed |nt a.su
antge T FRmBpRRIgH S G IS B 2% PUOUIa P B an 088 B e g
L cheinapdir, provisindch 86G98d ibidindoipeciligiprip 429 PRERFEL 68 | n one
Wpp4De63kd Sap pisodtinesht e/ Melwds irf Enzyamiadyold, 240, 1986.
corrposed of a H chain wwth a first bi nd| ng specificity

%?th%g ed r%teHir/s t%l'iﬁ'é raﬂialll s bd¥nM4niHensh ﬁ%%‘?@s@gce of
thesb'soag%eﬁ Fiet &%&5 e, ﬁo%s'f?%%e?”%ﬁn bdy Brihg°
inveption orgmntibpgy fragspent of tﬂehfe‘fea?ﬂ%?‘i?résiﬁ‘@t%ﬁ%’éartoé‘stsﬁéteg'es
hale aéen prasoseeen enhaper eeh kiplivenewhereserded.of the bl ood
brain barrier (BBB). Where it is desired to deliver an

In Br[?:teF Fz%fa.ﬂ L.hr%d n'a\hfems' Y 19ktoRM NP LIS SR eEBER Phsddiss

so&e 88@(‘1 re(csp ﬁsn g/ﬁecgqrwéﬂorﬁg(frp ounds&’ﬁm {rd CIFCLHQU geqlgooe {3 the
bragp.getudies hawe dirat HDP?%%H“%ERW%‘F% i iasylinclees Dufty B et a
(1989 Bdin 6es. 4206323% pasterielsee Fishman JB et al (1987) J.Neurosci
18:299-304) and insulin like growth factors 1 and 2 (see Pardridge WM (1986)

ain
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some specific receptors, which transport conpounds

fromthe circulating blood to the brain. Studies have
WO peb7getiezl that sone conpounds |ike insulin (SReT/Befoby052928

KR et al ( 1989) Br a| n Res. 420:32-38), transferin

1987) J.
Eréﬂﬁennqﬁ%@.\r i §11H3§% aa? Mf}ﬁ KRa%tr%P&B%F 'Lg' %%E'I'S(‘%gé%gg 38
trabtse 1198 BBBrvitorecepter-Rediaed3ensgBosiandecapterg fothese rasolecules
thlﬁsl%ﬁi)je Mejordraibl mBarsfod Berabaiic Artibveies ef theenBBor totaccess

thé S{a %ﬂi%g? déaefltag dvetcf(ﬁ@@ Céﬁ'ilgédlés SBS cP%PJrQi@% WMr(1 bdgse

AQVRB} rl&'ﬂl[%e"ﬁ‘ﬂ?’ OVI 62?&??%13 |ﬁ’(/8’fﬁmpg?1 Sl natl'go%s t he

trapsteiTin reserigr ks be@amhewn tQ b%ﬂmaéwca'b{ﬁﬁnﬁweé’smkoste% brain
paRaTcHyind geee IMideh T8 ot AdVeaT) BINAY 884 TRI-4 Xdr andreriden P M et al
1§&3 %%%n%@%sé :3735B97). XA R pAéhtRNADPEsN it & prroanéé grrin
S0 A iy AR b
sppmf«@tysgtozmqs 2098 SEREN He&gﬁ'twﬂwaf S tf?’f@@%fe% ed at

th@ BBB3I/@-BELpnd Fheaificin towsndeiheitanstep mt()a;@nort geqegtor.
produce a bispecific antibody or bispecific fragnent

1.8 %5 Hba8y # ihed supra wherein a first specificity is
In PE’E@BPH]DOE'M%%%Q? mtv?]rgecg Iréllt b’rogl%mgqhe%a u‘ilcr:gﬂﬁ’tpo%twhlch
is pppaliges hinding fragmedy Sugh {rp@ﬁgrbté mayrt}gcfgmt&naloalntlgen blndlng
frafgrreintsontyntBetagiion hembnisee abddncrembent andibbdies sutrhas Fab, Fd,
FabN\ERAH), O, 6BV RadBeRE OVindemtib bR Adeudtibsd eupra. lmdgmmtsc h

Ia?kmrgatﬁ %Qﬁ tgr?tr}?gbﬁ] %'cggnef détﬁlg éctlv%%rﬁg A Bé ?hé@%fﬁ

Paltﬂ)/}‘?é(rﬁré%a“egf%‘? BIBCAY-AERRTIEEn ?ﬂqlﬁgeawe@xgil% s {‘?ﬂfﬂ
fragatents #Feapoduged By theSupigolyvtia digestion @ fintaci@ntibrdiesoll @g
paBamaigdeton Eeprion exar TR0 94/206K8 )ty trizg beqmedwet dirediydrom
reé t%g%r‘g t?a%ﬂt obh¥d BQst%tEﬁé ot ﬁme%mCﬁ&EBﬁsém E&88Bird et af i(
ot s s e L

a w@tymf@@gwéar'rag/tepmqwcﬁ sgiitted RelY¥st i on of i ntact

anti bodi es by e.g. papain digestion (see for exanple,
FMRAHRISehr ifaveBYwdranter2a4C e6krgy bRBEK Ywd Effdids than Fab
frar ﬁ?e?xfg)'fbaﬁgbl%s% éﬁ%gésgf: g-’ﬁfﬂgé \/C%ln EFhralrFshfP\ey have been

injagbwiS oS 8 (B Lk 7B c.eg,«f#%sz«yzsﬁ?;e LEER

850 PBERI684B) Ldiswihide brdaest(Glaskshumgr plcdr (1R Eié%‘?hﬂ 210 28
138eSIG67 ard] 'habwin hdfer riutatipms(Zu appé8997), d’rbEBM'EStlo\ﬁe781 788)
Sdmet%'é?f{éHso&nq{éeﬁrgd'uc%ﬁ Hyhﬁétﬁodé’WelPWWﬁ&ottrﬁ&t@ skAbd in the art
se@ﬁﬁ%gﬁﬁeagl T?%@tl\ﬁq%édss C;S) %n%ﬁﬁ\g&h&ié l?&yprf f%?\{'df
Hsforsf! # (ESBRY Se LTiEUnadD, 19,81 4280 ey Gh PEiee

baNAis| celi5 SUSBTOESRH DL arginsereynichlly IpFaciged in eukapiosn aelis:
04 dishdvan el QY SBFoshrem®hoyalery of iitGReduddmictapreclukdasbn
indrBadiRl KiditdLatd pasvdet Birding2bnd thb#Shbrt hBIf el AtteRriphs b,
ov\%)éciolmeﬁiﬁgse bS %ElerEs |§(9l5@e26 ??lgrg'ls?ﬁv ﬁgPo%E&&’er% q@ammg
anaddtipgghy twr}%abést%‘?rﬁ)éﬁhedﬁ'CWHB'H@ E% plal{156%) W& Tos
Camides-63 14936 €034 and MIGIYtneyel FE1ANSIiaten Er@ 8 139531 or by
spOafavie by siteespetitid dinedizatorbefSofricahtadwld an sneired € tErriobl
cnyé?neq’EgdUPfs%etWM)/éﬁH ¥t P Pobss ed) i Moy by 087-204¢€! | s.
AI@na wé@agé’ﬂf‘é %QJ% 3 ﬁe§dpﬂ6rrln§nlﬁlme Yl@hgrﬂggth%f 8e linker

B g e e Lo s Rt b eo
6440 t6drBt Reggeing the linker still further can result in ScFV trimers (“triabodies",
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overcone these problens include bivalent (ScFv')?2

produced from ScFV containing an additional C term nal
weyereine by chem cal coupling ( Adanms et al (ROPBP2007/052928

Can. Res 53, 4026- 4034 and McCartney et a/ (1995)

Protein En t .
A R B 30 PRI ppoar 5oL
Gaihgtaa/(w9UEasmeﬁa453c9§4é6&)e Q%IFU@@”(C%QWRP peRGAwlecules
caﬁhtals'd be 43D)ed Ggldenetd fapiby Svith Grotdid Hird@dBing motifs to form

|5ﬁt{tﬂ>ﬁfeh"’(%le¥ Pack BYal %?ZP%&JC?E@%QQ ﬁ@fgﬁifgﬂ)tahﬂers by
B G i Cefﬁessgébﬁém P
tapdeysy <SC©‘0>2 reama'se@mm%a@ey ARfinchiwvo $ éin'tgpv |a|th'r peptide
linkeir sbeKucan el @90995)iJAm8uiF{54, r4|5r7f§f4§82 Bispagiticliligbodigrean be
pré@uidel tough tr{emzaavéf’é’rﬁtagédtléﬁﬁg of b siddi8 ch@n Yusidttproducts

OEE%W \? éoﬁﬂ:ﬁy tlbo &nh@ctgé‘lbg a ﬂlhnl(équg 9r)e Vi
daspai/ohg1atiss|agtb B '¥?é‘°é{cﬁi Iaed égé C t. aé:r‘?é’t i‘c 6f%u Ki%on e
stapilitih 0b$mhéil$l3€§lﬂﬁ§labzdlﬁg cambe £8hanged §y phe introduction of
disutpHidebiiddee dir &aiob(irs eele Pmutenens ad désclib&@ judsh oc he thesfomyation

of%ilr}%glelg‘h7 éa@&ﬂés brid Seev Habrﬁént@'are( dSeted
&3 ﬁ‘g)pegfé%hr%gr ¢% ggntg%%r?n eft%qg 9§F\{ mmg?cg 45(2%5%
&%.Treér apRipht; tﬁﬁpelcif'ﬁ IE‘Q’GCU?@@”KQY%J@E € y &9 f 519@9 oFv T ragment to
thd AH8ndm i 4f ant§EEmaeE8die oBlsp Eah fragmdmtetb@@lgéﬁwa:mngebeeglon
sdel Osleae @t gglgmanhr@ BiGtaeMORl18N1 5R$EN CAltrhativey| tetravalent
blgd&glcg?{ﬁ@&h% b%@g RFQHLCASIE AR 5f'H§§)e9|ff| \gﬁg%%inn
HRCIRERT e A N o
mQlgodys carh@ISQ befpimed by dfwe ¢'mﬂzarfm§‘ of eifiesen) SRy - vdanrdems with
a nkepeaitdintigdi ladlivdoapshetiamdiié (BiBhamEatibddies, Isee Muller et al
(1598 r#EB@Létpmszof%mgs} al RbingR dh"alndﬁ@léc@é compeding fbuh@hﬁbody

vag:aélatdo%at‘c[’]nsa(ﬁl % o (5 d| %ﬂ g {3% P re ¥nt E%tﬁe%ﬁ@é
(tqf}dﬁgh%ﬁ*?%dya?%e KBRYRTSY @40k @?’3"4 ker '§%%°'f'°
F(eb"R tagraents ean b cleadgid)y Qhemv@m ﬁ@ulplmg/@f hal §agents oy by
hel&Bdimegikzaratheiigh uepedigpees (Fek Shulaeg eta/e(1892) J.Bip.Meby

17% 174 fzfé %E?Keséﬁ]?\ét?af @eemny. |rﬁr9uﬁ$le14§"'35£1ﬁﬁ§$ AiscPhVailable

ar?gﬁlag%d géénwgﬂ@a@szﬁeeq‘i%ég?% ur e {]e igﬁjo%]é n%% 197.

159-163. Alternatively, tetraval ent bi speC| fic
1.6 eterocesjulgatecartibenlies eat ed by t he fusion of

HOERRBKLGAE aPtibeids &8 @bﬂvéiivé@@ﬁicﬁ%ldoﬁ@@n &h erbdiddent of the
pr%g‘e%?%')ve tlﬁ)% b—k?tgocﬁ'@f}gatg gnﬁrfbdlegrgﬂa:p FYR %Q\Ealently

io@pRapiioe SRS e @@#@n'%%trfvostﬁwgﬁﬁg“%’%m - §ePifker
4.66MmP&3-ni ng a hel i x-1oop-helix notif (DiBi
m ni anti bodi es, see Muller et al (1998) FEBS Lett 432,

1650141%), MYdifficationg! € chai n nol ecul e conprl sing four

¥Bn %@fwe%nltﬁe 99 Jjnsof(aw'érf\ggd Mid JioB8 Fe receptors
e e vy P S e
arzlggdy dqpem}ant callglpé@f@tp@c'bf((é‘@qcé fredighreheanriameple
prageagtesls byd balélifecidarawa pif thegardibodia bVarfoua gmeificstiars thyhe Fc

re %h%’f @ﬁiﬂlﬂ&fészo'ﬂﬁélﬁvér{ﬁbﬂ Wiy Hetdigiidteot idpp&iding St thie desired
50 %g @Anﬁn@&ﬂs%gmgr’géwh%7esggr§|aﬂ§%ck the

0

fumtgoasg 2 ?%%é?a it gomplsriert Y U disg ool i, 700 B iedlging

-agibogugepengent gsliglapgyotoxigity ingldesthelgo4 cgnstant rgglon the 19G2
Het eroconj ugate anti bodi es Het eroconjugate anti bodi es
are derivatives which also forman enbodi nent of the
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present invention. Heteroconjugate antibodies are

conposed of two covalently joined antibodi es forned
wa@gionglamy conveni ent cross-1inking nethods. SeET/EBR007/052928

4,676,980. 1.6 Other Mdifications. The interaction

betvveen the Fc_region of an antibody and vari ous Fc
copglprifpYPR APEE) °9 %taaérqgaﬂé&om'%¥%@0m@ e &8y
exémpletrgationsfat pheitienst 3390835, 3P c37. R8T L@, 320 and/or 322
diseds&d payPaitTe s gwbse@d&gb &P 052924XWODOY1 715D WO
20 4/6?32?5%” I\/?JE tHRYRI @%U;gﬁ‘e&gﬂﬁﬁ | blg'rzd fhe@fl4 domain of the heavy
e el b Tk R M RGO AL OBty veer
deperiper to mupapindidgdarFeifddF o ane fendiiindng anbthgedereed
recefct eatinrdyplepeeddant cellutarmytatexiaity 4ADCRY (Bumcao s alahature 1988,
331263?3305!? Mh%& ASH azﬁwuablltoygmaﬁk? tj@@?@@egt&(gmp%gﬁét aﬁl)PNAZ
19% és\’g écf@o B%BHEOW 5851 P tw@v Caln?efﬂ I,
R A
12@8)i ourthendsomgGieperdhbaveralsa @cmb@ owelvemnentiag sepe of thege
redidlledtin AEBUIRS) drotiedatmgomnpianieit idependeit m&bklblm@m
(M&r&i2n e£30 19§§7Xu &4, cBh8mni 431 26686 OZo 3 2@'%%:%‘5

R, R B

mutgted t3-plapiBREesiuse Bhait pledly MEHAE 00 196 346
Ba(tKalbaewred @b émimugelo§1 990 8%; 4148, camp VM@Q%&ﬁé"ﬁht‘OaEGUt;e both

com @ﬂwe@hem@ﬁiat@daddq:dyadﬂ&ﬁatbu Bleg AribbEieRtompegiy thesdd
ce
CO'%%W %?/Péd@gggg P% mﬁ gf%@/ﬁtog%ém city (ADCO)
(Duncan et al. Nature 1988, 332; 563-564; Lund et al.
Ong. maynneerepr, atel@galvamcememﬂ@%QP'tQBIﬁ?a@tQéhe antibgdy tokaGase

serl@Pdalf lif88¢e B8FH7A)ZLT, Burton and Wof, Adv. | munol .
1992, 5 1;1-84; Morgan et al. Innunology 1995, 86;

Th%%lag%%vel(é %‘?{c §h§85 humdn F¥F Fe%L;P o?sOE%R (I%‘?’-“cgl%@ FeyRIlb,
Fogillie An BR0Ta RBneATelit SEani20Bh) 4 HRLENTE 2y b9 116504
demeustuited ihgt @ comawnase! oiggGdnediduesns indelpeditgrinding all FcyRs,
whﬂé/FQ)lR)MrQi EyR{ICIKGRe (Vi@ 3neLbutsite of th%mmioh &ét. @ne, group

g@ Fsﬁg@@r%ghc g t%OQI Rg@h 8o § G@'g Prol23s, Asp
APPr e e oL R &

[@a Na )|

%% 1/% %rﬁ e Ig OCH agl naigian c?us?ered
neardBe Hings iqimpe CH1eand{FH2. | YWhile 5 dY yitiizpg pnlygthe comapnzzstof
Ig@Bares kioko foe wirgiinga F cyR | inamdrfedy B inte@d witB Sijstiddi-ré8duesnid addition
to M@%mett mtéraﬁbrc& Paidresiand RaBEdd mh@bmg t@REYRII (e.g.

A ESS JTRl mg e e£d3§ AL VARGHE S SOAPFIR 00 #@i
Fogflboriy R o ol B a%gm'wngh? abden Eeaxgpts{ (e R5 2B ABpe
'mFPfﬁt/@ RiRding i F@y&ﬂlww alnﬂwgﬁ@ﬁgﬁlgwa waféﬁqted @h%fe/@r@s;s

exiGbiEsmproled Direlire) tarFeyRIi UEF@/EMII e Feductaoig mirsiird) touhaather
redepfr (£ e@éerQ%AlaFﬁﬁ)%v(eb bindfred: cgml%ﬁ]a Redbbed fafld odFcyRI).
Tk

Fora %rga% ﬁ mgggooé)amﬂleg Q&I.tl ﬁ t
Ser%f% &%5 g‘iﬁﬁgn .%S hy .enn%qr%iﬁ afecep r%be\% ga

invplygaRin prategtiveigR mpelepiles frem dgosdatien ard theg eamm"weé\ﬂm

half life and tmnbanssetosis @amsg tissyes déed JBghaesR dUE 99T ddnmewd!.Res

1602908l Qrﬁh taeid bt Ar¢AI89) WhaNRal. Iehesbl! 18, #3eTEBE: Hithan RS
sﬁt’ﬁ% wf%ﬁ’o %?eq ct ct%/gzltmﬂnfr{ ch@r?’l%clu&é 118953, SQthSQe
52% OCE'I%!BH %\sn4§ 295
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near the hinge joining CHL and CH2. Wil e FcgRl
utilizes only the common set of 1g3 residues for
wormdiing72 FcgRI | and FcgRITT interact with di SBCTIEP2007/052928
residues in addition to the comon set. Alteration of
s h ekl e e e 33t & kb iy Qoonsten
regiginownedifi¢atipn®ved bi nding to FcgRIl or FcgRIIl but did
not affect binding to the other receptor (e.g.

In Sérl% %fpérﬁbddméﬂ}f’ﬁﬁg tlbérQSétﬂi@ aﬁewﬁbé;oglgir I%%ént@lﬂr Idk§ tHeFdndtns of
=) SRt BRI P el ot b el bffbogy-
dependpntreiivgr %otpﬁ@tyoirh% fnor%%rat:ld@r f(f@b@'m%trth%g@ﬁﬁa
invemtjohqreddds theiapguticoarfibgdes bf the chvestiurckayirtg anyiang (pomore) of
therEgRld &han’éeg dEGOIE hbcve tb Rddie Bhif-lfetsliafghdegip/or affecot S

fungf?ogws s?: g%\ %Qﬁﬁ/@rﬁc&ﬁ&%ﬁéﬁt%b@%n@&yté@%c%ﬁ%d/@ u- 333

ne receptor 1s beliteved to

Corﬁ@emﬁofo'W%d in protecting 1gG nol ecul es from
degradation and thus enhancing serumhalf life and the
In & fURRBICASPeSsI ¢f tae presenttinveatie@s thedleerapeutighaatisody. Has(al&8ig)ant

regHmH r%’type%&ﬁ Gq%@?alé}ﬂ% ih'e?d@Fupﬂhg (RBRtions a;
e .

scheme Quiined)in K98,  Ser 254, Ly3288 Thr307, @ n31 1,
Asn434 and Hi s435. The therapeutic anti body of the
OtHéﬁ\d@NduOé‘s Bﬁhe inveRtidPahatde gnyosyfatibm eardiey/6f the Atikaies of

the ﬁ\%nﬂgnr@ c ﬁﬁkb%@ﬁnﬁdo&e@ a?@iiﬁée?\fgd osfti é’th&PE@nstté}ﬁ

euti’c S, t
regigne S KT OV R RTOUERTok R AP fctph ar ey Sfctor
fungtianingssuchaasdhese desaiikad ahgvarfeedoos@aipin @one et al (199&r
Mot Wirtirti 39, 1g11-1 818 Gigcasylation vanidnds ofghd tebirayenitic ahibodies of
theqfrss%ﬂtnvémmwémn@h@wﬁl@ﬁe tRBsRRIPAE infoidPld pdaes of

substT‘Jteon \68%{ c}?lrﬁgzxfﬁ%gargg%fntgﬁﬁ SQ%:H |ﬂ9§(ﬁ) |8 Qfag ?a?é =X-
Serfepr @PP%TPQ'QE%W?%’R?HPB §r9§15%°ha Qtenfighs FBFyma Ic

attanbmeintofecarbaibpenatempietigs a1bxiay meyefafeonawse@dermaévmﬂﬁte the
gly€dsyiaSion bﬂaraafﬁﬂbrotﬂﬁern R pecs (20601 Bodhestsyt40, BEERBETEthe
terrtnpﬁl ég'lzé &N @Wuﬁlﬁ%h@slﬁ %§‘irﬁ:’ﬂéas@@%r@ﬂgt@£\ process
of elet BBl rery e gt T 13 09l {%ﬁ%ﬁ 28 JHdror
alppa. %3 sigyHranyferapgn et eaRiNRILe deraingy Stabl'%t'ﬁé isheligvprbipincrease
thedalf}ifenefthe imidahagiobuly.hAntitmhelidsy it Gomagorowith hmesi giyeamproteins,
arel tg,%w%r@doeeewhﬁwe% i aBlos |9éofbms ardis kadiress of
partt al e}’%)g%%nthega}qﬁ@o%}gs ré ?)Fbo% téJRQ oﬁé éﬁhlcularl

i
magalay G55, oh BRAING r@?ﬁF@iﬁ haye BaeR ey p?@ﬁ%&?%ﬁaém defihed
glygeiptmss geaZhgneetial Scignce (A96¢). A3 nY 1s§ew5a?§ af, §isaCe, (2001)
290 e3a4, Wackealeow/g 2063 Scfence 6268My196, DBoy dt #1(2602) ChedGRev.

1079, H éthJ/(zo'%)Z Aé&d;hémli’e%&% EY.CO8Y Ak irRRnNGH Edtitks a
plu\%;lgfg}?h SL Rt 5&.&% ?egftﬂehlgG% Z}wte A RS1Ys0n
o D e SRR 5 e b B A e o s
suthﬁSrtweuzftausm'@fgly&ﬁfoa@ﬁfépé@a'%ém)@@ﬁSne or

asparagi ne-X-threonine notif creates a potential site
DefidttiveNZy0HRdihG tothé aEBARIH al&d ineRBS EHENNSHUEE anfiBYdaisi & Sheand

e & éf&i;i?%%ﬁ:@:ﬁé el gkl

established technique for increasing half-life of proteins, as well as reducing

17



10

15

20

25

30

35

40

term nal sialyation of a TNFR-1gG i munoadhesi n was

i ncreased through a process of regal actosyl ati on
w@na/o131resi al yl ati on using beta-1 , PCT/EP2007/052928

4- gal act osyl transferace and/or al pha, 2,3

sialyltransferase. Increasjng_the terniLnal ..
artgoRERy BYLET G RREF AL SREepANE opt PLPERT e At uffeteh
mblenuiangeightsland stylest (ifradioe Sranched hafdaennvastigasad with intact
ardibygiep O Wil A8 FaBrfeaghepis; 8¢ Kopmenis ¢.edefiat (2080)r e as a

Inffy. ﬁhé’ﬁn‘?‘ac@&%gby ggfggr artldUis emt?&HHﬁ&t 'cémﬁﬁéés' & rigEN-binding

en, ant | bodi es uce

SRET Ol AT B el U ) g ARh b iufoiement
bynthe slaseienl RedwEAYe padbr Hedating %{étbeié’!éda%ﬁﬂdﬁéﬁc%}}ik?é BYBioxsity:
(saereagh&ay freagymeht @ safrepcqupCp PEXR3, 371 , Sears et

al, Science, (2001) 291 , 2344, Wacker et al (2002)

Sci ence, 298 1790, Davis et al (2002) Chem Rev. 102,

579, Hang et al (2001 ) Acc.Chem Res 34, 727. Thus
Mﬁﬂ&g{ﬂ'—ﬁh—%ncerns a plurality of therapeutic
Artiporiss of the nrestint Invertidsenaf be p@dUerRT ind@nN§RNIC @rggnisMgeHEh
a§§oaﬂl§€s@élﬁwdcm@‘rae(1@99pﬂpmhﬁmng\/lethdeé p3retd hudtechi¢leng (see
Mérr@k KI§$5000) Ben N@WéZ@ﬁ 55 Sn‘5ﬂc§ edd stHobet £ibid or plants

i
Nairliech b5 086, A58 i 64 AFTR A4t 5. SIogar E ef af, (2000
PlaotrivipirRiole# 21588680)pAhtbhreiiesguahales be progaten by pengicglsyhthesis.
HOWESS}  arftiBbdiBE 6PNk @ventirysreltypidallp etodaxsy@lLikig fsv@mbinant cell
R %@Hcﬂ?@ﬂﬁxelﬂ(%‘ tB?h&s@ oK lnsthé%rteﬁtpﬂﬂlhhé]@&%e encoding

Hec al
e Rk T ek
fuphertrspproatiqn er egsessionpE@yoat ¢89n Que ysed! ﬁf@ﬁéﬂ@n system is a
gloRiracbymthetsseglysenasdcts by beld by ILonzaBiogidsy, padivet)ly isre

thQ?\%E‘t defl Y8 HOUSINSD (8kE Beloh.2Pbl ﬁuﬂilédﬁ@@'eﬂéocﬂﬁg th%'dntlgédy is

reIaﬁFy |§OI%%§$an,§%g l?e%%iggglgg Iaglgven}i\orll’al Ipfc}ceavrgrg %ée) ﬁb(gllgonucl?otlde
PreBemr Yaders dhat apayi Rfe\nesi i e ?ﬁ’rﬁ'Sn’éW{s Pa9en EanSReERRS on

minichharogontéseof efHficdcplasmifisi acst & typisabdmigdirment \Gariesaily stich
veeaiiptetieninclode bhgynel ssgiesed, opginfomesplication, bne oedbmt ager
gdtlet %Péir%aqg@reé]gﬁ@ﬁt &% in%t@rrarﬁjwé?%@?@tfohtté(mn(aﬂéﬁ@eééer%es

M 9"

v el iclepite S aS R IS
expresgiope aUeiealiteRTPEing thaliahs AR SeRMY A3Ing FRAYSLq Begrted into
sdpaldte edcterts aald iftdd96¢d (elg. IbyrmansiormatiEnh assf@dion, electroporation
or- t%ZdJ&B}I) info the k8Ma noseRI MBhE Mty dr £edfd@Rflally o, if desired both

ng n 4 %*E h gr?éliarﬁ é%“) %gﬁ%é ﬁ&thg%a%%cﬂ' pf%r tbk%hQH

'”’B? I—:lemeo| 11, 199-204, Ma JK-C (1998), Nat.Med. 4;
601- 606, Baez J et al, BioPharm (2000) 13: 50-54,
It ﬁtllct@emn&ﬁtelglappeéréﬂﬂ@)thc@eakﬂled/m the Brrtdhat di2:t5 8% re@0ndancy

of/fﬁ‘é bOHicRBdEBteHaB R PEyIcRDUEST N0 RERISRI Heydlh BRSHISo
%@UCG mf?}PéHCBQQ& (Sjp@yp gn?esld?\(ﬁé}l'hl/ |oﬁr e typically

using rec nt cell urlng t echnol ogy

vveI_I known to those skilled in the art. A
2.hSlignalseguences encodi ng the antibody is isolated and
Antibediet efithentresemt nephtionabhybevreedimed sa@fusisn arghéiasvith ch

hdt@blogbid SighalReqRHEBIHa0Rg ArspREIAE BIBEVAYR ditB R tHROS terffrUs.of the
mafiR % blr%?ef Tﬁé(g i §|B§ n%X%ngmj 'b%l %fog;lnfégé“gﬁ& ro%\égégqeéﬁs

Lonza art

| es
Tl «ﬁﬂ&@fo 3P SeLe. 4> 7o R TLR YRy Skine
prm@pwg%q @éf"lctﬂ@aé?}ﬁaﬁﬁtgs"@m%ea‘iﬁffqt%@v '?a@efSeaFcﬂrwast secretion
i sol ated and sequenced using conventional procedures
(e.g. oligonucleotide
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probes). Vectors that may be used include plasmd,

virus, phage, transposons, m nichronsones of which
w@bk@gmixs2 are a typical enbodi ment. General |l y BCIYAP2007/052928

vectors further include a signal sequence origin of

replication, one or nore. narker nes, ancer.
theeenelrﬁequanﬁ?rsm%%aé{ﬁ%ﬁtmvaﬁéier 'F%& foft fi‘ %A}f PhAcd
prosgimasecadeesadley. WOREHBRAE. tlhmalmr‘gaﬂanazﬁtuﬁb%temea«rrﬁl
seehaibi) IleyhsithestHedsossmpiex YD digiel hid adtveempruasgiobuin

s@r%h ¥&§l§én€8§ {den SE‘F\Q%HSP% h&R, 'chQMS a%%aharelc?e\{YT%?@dlmhé@ynal
e S RS A bR R e P55 kot

inygrdigBducti on) into the same host cell concurrently or
sequentially or, if desired both the heavy chain and

2 bicHHin epfd ,cgﬁanbe inserted into the sanme vector prior

OE@ %ﬁ?e!§|.é£|g5$9}é%él ovs)ntln th\zgv Bﬁ'ﬂgﬂéﬁ lg)érfgpr[h@g Lm-
ne&etwq@ac@ewe@u@'a@m or sty kuwwaf’é'amsosagﬁe o,
palyrose adeseliros.edSher BPY ferrmeosiimammelian celis. e Generallyhe| SV40

orRfifCeftepiidatorp edripstent dent néededdor imegritédmanmnaliaSiegprabsion
veetdid! eIl R GemaY bl DRILREE SRRE lt'cBHf%lﬂwts'tﬁé‘ eARY B®moter.

produce as a fusion protein wth a heterol ogous

si gnal sequence having a specific cleavage site at the
2. alger t he mature protein. The signal sequence
Tywihrauselediongecesanseld pastding thed éx)edfen yesidtandeds tantitgdtics or
oth&toRhOK Al M@nblcﬂhnh aéémy"@h IrSethbthexatd @alracemecsiqp) e@ypld@ent

a&% r%mghé&?et ﬁﬁut iD&OInGH éJa'nQ&é% tr8lco hﬁ)?etx RbAY 'ore ©)

RRERS! fRl) BB eggtscﬁwémagg@vq‘?eea%res RSyt g e host

cqlleﬁwépomamam \$Cioh 65 ]!#Fé\@rés &ells adighshaygdegn QUCCG‘SSfU”y
traNoRDM23 646 .thd gemsaramebdiag thecthérapysticcandibody ofahe pessert or y
mb&ﬁgﬁrsﬁﬂxﬁ\»’&@u@ﬁ) 1§ PES redita B eoberrel gptﬂe &delNBEddVeRlection
mﬂré(g(] BIgeh r{;pl% 5 thg\%ﬁégge'&%%%gstgﬁﬁ& er?‘ﬁ t lr’a%pm%rgts are
g%@eﬂﬁ%@eDH'é |npg%¢tvsdwﬁ1stfaé§dﬁa§e? Fage aﬁ% Sm it i de
Bietechnblogy 9:16=-6f)t intbid gyssémtthe DHrRegeneds co- zelalecad \gutrnaraifbody

pdlRRkleBfdd SetuhEdd df 118 invemioh GAHIDMER postiveeddis kiepvweldcted by
nLLc‘E%s@Et\led?W ﬁﬁ: dé:dJ tPOLER fitHibitP ettt RIRE 985 Y 8 mployed
togpIeG e ey o0 ER R amtieat: B ool T h Bl R

gefngrto ﬁmantmmqlregwsesv@ren@es Edhreingentionion fungliansl gefivtives
thempf IDHAR genecampliicatiin resultsoh cormdetint anplificbiér oftteeldesired
FHPLdRBNEIVIREIRN VIBOLRNSareHPyRUSNarlyReRY4A Md foPts

mgg %%%ig&gg 6ioh b ORI e LIGIGRG oo RERLBIPHost Zoif

PEITER P 25° VehTrbihed & aﬁee%ﬁs?%ﬂt?"w o o
J Mph%pl {982h45%. 6@1 -e2ipiaireyiew, sasstiaiper RG, Mee ¥t fkeppat e
K Schitigh MaCAspropriate mafaliaoreabeseint sgaias faivpharmaceuticals”,
Aéﬁé.hﬁteeﬁerseﬁu@ 4@2«9@*7& 80U ddeellss ARkthavdidndk & the gluienate
&

s\BEHR s%’%xﬁ%@%ﬁn%&st )386’61P¢t8ﬁ‘*e Qrisﬁotgfzh %}195 ‘i‘/o 10 169) A

arre n
MR A S S SN ) & Nature
28#hB8h19T4ve been successfully transforned with the
genes encodi ng the therapeutic anti body of the present

2.4 Promoters

Suitable promoters for expressing antibodies of the invention are operably linked to
DNA/polynucleotide encoding the antibody. Promoters for prokaryotic hosts include
phoA promoter, Beta-lactamase and lactose promoter systems, alkaline
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i nvention, survive due to e.g. drug resistance

conferred by the co-delivered sel ection nmarker. One
wex@mpla7i s t he DHFR-sel ection system wherei n PCT/EP2007/052928

transformants are generated in DHFR negatlve host

strains (eg% see Page and denham 19 B#Ot e?hnol ?ag[;{
phgsphglasgsyp ?anmng%%q @M/ romoters suitatle for
expressleh iny@aeticalls intlusiat3- rbfm;bhmﬂqﬂﬂle Ikm@tse deot@qulwahé@ of
enkyified &Y CardisR, vderQUErRy@@S|phb§@1a¢@ﬂéf@dfd@%ﬁa§éﬂh@%l&rﬁbsby
pypuvgéﬁeo%%ér%%xy\%g ??ﬁ\lofruét%klﬁ%% fu@gse é Bﬁos?HEB is&HERLE O
X

h ty L8 tI 2.4 ? I ot include

P P?ng 67" RENTS ARF £ q?Y%aa? P'GR'E
alcgpelrdghygropenaserdy lsgpmcfg@we Ct Geidihogphiatassd (necaigthigein and
enzgopserespansiifie faneitiogee ntetabolison of mattbsdgahctosy utiiadtiones
Préi&ieRObr e IrERiGaRPnARANN déﬂtsgélémé @fWldeRNA polymerase ||

pro%%l&%%élt%?{lﬂ %FQ?Hoancﬁ@‘s %EE)SE pSmQ &3l 5%9 aﬂ?%‘d?r%Wruses

(e. as%%eapwem bVing RapHioms; drupy g sa" %‘t‘?i‘ é‘ﬁéﬁ éyte'é‘PE%'P%Bﬁ (in
padicdantrehvdedete earpyl dehgipngmetro), rstowinss, hepaiitis B \dreis] actin, rous
satedmagirld R O RRos e amtl eeceatl|dr I8¢ Sahibh singd4d Bnd hen-airdl

proeGeSaUERBE ER. thip h%t I\/ﬁ‘iusﬂm@énd B Pta N(J&I%%g&cﬁ'éﬁes 1990

18&9%@2%2& Tt}eiihouce »&ﬁ ISJFO(SB?tF gy\/\ﬁ%ﬁﬁ%ﬁcﬁ%qon e%?b?t\é\é é:Prgﬁgtlblhty with

thesRast eptsused o epifaicRaceut i cal s”
Arzneinmttel - Forschung. 48(8): 870 80, 1998 Aug. A

2.5 ghhhgteriéiPhe 1S the gl utamate synt hetase expression
wﬁ%gj&‘og W}%P& Eiss?dn .ﬁh%%g%ﬁ@&@& éa%lﬁ%oNﬁ 'enfoncer
oS LT & 5 onihl Do PR Ferd o hgters
desgiped aQowa ﬁw@bbén@n@aharamf@nmrcﬁmuermswwumgwng
eledintdrash b, etabase natieumin Ofetodf dteio peieaibtridninek ead ineulin.
AItQNQﬁ\RéN Y)HH% FHAUsedR FRaREUr régarﬁefﬂﬁfr@ﬂwté @m@yoyt.t%em#&r Such as
SVé@ nce a%%ega%&%vs e%r . sprgr%gtep ﬁf%r% &gm?a enhancer,

I ono

ba%{'@é’él’lal ?ﬂé}?ﬂé%&m aMULE 19643 k?PB?Jf?&ﬁ V‘é\%‘”ﬁ&%@%&l Wl!iﬁt(ﬁuéps
enarchrsaae TgicallPlogatedenghs védtatdta diterupelkgane ssihempromoter, they

cary 8186 be tlated disitere e 3 WhIGIE EROG tiemelatdderelfioR @8 oWnstAIaResf
thﬁdgﬁﬁgéﬂ fidn dﬁﬁ "Re Endlce 5@%@%%mr%edf SRR LR LR vlsed

BEBmeeb iy BIRe foy R SRt 6

phosphat e i sonerase, 3- phosphogl ycerate nutase and
2.60Palgadanydatinn/Terchioatidre yeast pronoters include al cohol

In ElgBKSESIRNAS, p%lyab@t%ﬂéﬂoﬂ%r%@ar@opéfa‘b@ liPRES R sHI@RRIeotide
en{BEiri O LALOUETR AL S TES SRSl bt
Al et Br 5Dt eF
OPRT{EREITR ETE: BHMPRTAIFABYSISIFS RN SR S9TRIE Nelde
thOp@Id%’@dafm prowiih baivanes, ¢lprdatian fagtari r alPhaarrhvtabfeg Svith
geress @oblyauiral lohg Wrpinal @pdatadieneestrsystesns(reangimittteeemplessof
pol%enyﬁa‘%hﬁf@nﬂ%‘i’ibh ls@ﬂEIsYﬁd UéfR: théed @é?lvé@frﬁﬁ’ffﬁe hédphoglycerate
inS3] gl o rzo (4P a%%%sgﬁ LB i | AABEdsysim

po'g%qj@ygﬂ?%'ﬁﬁa PF%@p'Eﬁi b‘?"é‘l‘fﬁ Pd éIr‘Fd'”P‘i"ré 85??;}085“9'03’
shrigr angimere defeddernmiataizeanencesi fag cipiem®dt ers such as
polidehymtipinterfhMaiors béqueneextimbiagabasddugdoni stitétae demBetibility
with $hob8EdiNlseaIdexpldigionhoi ce of pronoter may be based
upon suitabl e conpatibility with the host cell used

[ expr ion. 2 Enhancer . el n
27(9the|¢n1%tho slglementssfor en ar(m:ceed \%ecpe t
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Where appropriate, e.g. for expression in higher

eukaroytics, additional enhancer elenents can incl uded
wo pevesd7Df or as well as those found | ocat ed PCI/EPI®07/052928

pronoters descri bed above. Suitable mamrali an enhancer

cl ud nce nt S bin, .

in 0 diSEehe aPfisvier FARGRs BELFA BAETRIVEE I SARES Hilis
in¢luda ¢Hiromatinl testasigting @Iejmeném @tmy and sogfrred sRegitegodon
m&difdaaoh. Thebodonaiskagoytthe antbddy\df tHisinserttionaser8dfdan be
msa#b%%%rccorﬁbhbe%%h&v bibd3f okt (IR & aMea §8hscript

o F O cEUOATEE gAY by S ASRRr o Log, 9
chpigpiof 69qans|nerytecRsSH UPAR syikabirompatigility; with mﬁﬁpﬁfe%ﬁmssd for
expfessipnonot er, they can also be located el sewhere e.g.

within the untransl ated regi on or downstream of the

2.8 é’ﬁ%@ﬁ&ytl on Si gnal The choi ce and positioning of
on _suitable ¢

SpBergst e i GRu oo ERpPaverg snosdab antibdes'df e '
ineotigmdeny Pkarpyies Teashphighesreukaryetikeglly o Sutally grakagyotic cells
inadeyatabieriatel g rnirgraatesiaesae apbraaldsghériahkeeslgt B Coli (for
exlmp)énA"ﬁ(li@ at '4@@ @1"@:@7‘3‘ ioRGBoENEAIbA ?’Eﬁhfm/b hik@bsiella Proteus,
Sa(%:g?]e I,a'e% %ne/%g?pq)ar;‘:umﬁ’n eSqtryaQ 5 3. §érr8 lé"ﬁr%Sjce%f:aI?J ?r;ohe
N G L LN b LM PR
Pseodormomss, such @a dagdragindsecanst Sttepdmpyreesaftl the yesst esy cells,
Sa%VH&bngeélﬁéer@\v/s,é@tsrcmstbga@bhér@ngcé@pdmmIKurwp@ames {eng.
$6 Oﬁ% ng%'%lng‘t@gé “5€‘5E)b aﬁMgREp%?fz 6), Pichja Pastoris
e gn%%?oaQS % PP Tad s 1 pek P 2B e
Trighedsion raety thR2fdnddd ’i’e’(@( T@m%‘@d/wma ORRATGBYS loosts
susly at dmigohrysoateny. h@tar ane ssarumtesn@atedt ypi cal |y not
required and it is instead usual to enploy shorter and

Alﬂgp g%fk%\{]ygﬁ gﬁc, ?ée@ﬂﬁc%t cé%%@%é@éncaT @orﬁg&gf“a‘? oo the
IR T
Stﬁteblee'gﬁelergtﬂ st gellp iiuner mamiaters fellsewehn s GQ5r-1 éhhakced
NcyCRLdsb'@ @Jd8i7t (AT A ORL Me5 abbhuraan embeionfeeddnias dine 2Bat, PerCo
(CRERNP S rﬁé‘c@%&rﬁéyedé@m)yls?b@SCRDQ?wé:BHRBWTGC NO:
SO e eI
CHP-KInASCLN@neFb R 1t REFBRarinvsirHRCcaliding prehag BG44 (Urladb et
al, Boooan@sd Me Geoebi! 9B6)adol IR pphe5s-hoe) patitllaryutbhse EHO cell lines

adﬁH@Hﬁé\*su&bé\ﬂ#&'f sUMreA LS seMtEidiens, nidriked kldpgy b@l&kﬁfm:aﬁ\
C'bgélzaﬂ(s%} A 2 -cahih® KidhRY %Sllf

el
e R S
lyrs@nqr%@%lsthS@eQSP%Uﬁo‘iSQ OH)ngP4P: Wkpr essi ng vectors

encodi ng anti bodi es of the invention are prokaroytic,
Trweasén@émbwmﬁt SUkRIYStioh tietk h§proauea aislte@)wmrmalh@st

ceﬁ% éc | udgoruhaahard af%hg/{op 8h Butic
e e R e

enp@@ﬁ@ﬁ@ lighehpihand asecayd vealonBRrading sajhhgarchaim
Serratia e.g. Serratia marcescans and Shigella as well

SRR hBaCddilb mayWidd RsfuBh&Uginek fedadtGidBptet ¢ Addffp ISy, fEReon
an@Br g@@ &‘]thg antibody of this invention . Non-limiting examples include
expression of specific modifiying (eg glycosylation) enzymes and protein folding
chaperones.
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Pseudononas such as P. aerugi nosa and Streptonmyces. O
the yeast host cells, Saccharonyces cerevisi ae,

wa@ehraoaacchar omyces ponbe, Kl uyveronyces (e.gPCHEEL07/052928
16, 045; 12,424; 24178; 56,500), yarrow a (EP402, 226),
Pichia Pastoris (EP183, 070, see also Peng et al
J.Biotechnol. 108 (2004) 185-192), Candi da,

2.9 Ciell i diwarimgy Methods. ( EP244, 234J, Penicillin,

R YIRAEIRnMEY A VABBRY dichliHg thombapeUsarabodiesiotiteans

m@er?@oho‘h%g%%rc%h?reﬂl ?%n?%ﬁﬂrﬂn&qo tlet}steggmgg if trh@léﬁr V-R)ts't Eells

{
menes (BT NGRTES %af"%f R Shstics BV Rsp o e0”
Systese 4000 fromevavEbiAtesh €OV PE eallowtTibre systams by i 'a@reéerred for

Iar‘gerst:elbrp&bcmchmthacetirtesi tamcleadiersemragl reactorsded ¥Vaediotash,
sdt, (\lé\xg@r Lﬁﬂlﬁ a8 AR ufarly %@sg&sld{@&ﬂﬂjredq Ur@itally

Ki dn
s ikl %&t%d“f% %%%go; x@&%ﬁﬁ%&z@ﬁ'ﬁbﬁﬁ% shear
'm@fﬂ\fﬁﬁt Kes L@RLG CRYLERRS andy %’ﬁlfe\_eraié"?s"j' T ageen
bubéles neaybe waey. \AIéierestherhl@sK@IIg aregwdiuret in a/5BCN Riee caitire 6
mddia B Earbd @E%eﬁgblwmhlan@uw@tbcta@ d@@ﬂﬂsdcﬂrdserﬂlhoﬁlt F-68 to

? gre§9ﬂ%tell (EhbgdL aﬁ%ﬁi of (rﬂ@%&%tloﬁ%roé@sspfﬁ?énéﬁébn the host

I |
Thygrtyr Y giions PorORRIISTS TP e BRBIAYN sulnates for,

ansbprage dapendeahceilisgn onRIcels Rrurrydanied © S(UAR%'OH culture
(WBReh-d BiEpl). HELAItoehd sf hosheallsepadicitarly vedebratd HORCCeRIEahay

utinée i VB BF bpirsticHal nsddAiek de®latchDled-tatsh, Gebeareli batch
o gé(e%,s 5‘}% Dlﬁ{)@@g{@/ é?§d4 n%tgt(?%hnm 5‘%3 %98 RAddd Bitch

PrPYERAT P SRR PHEP- a‘*'ﬂ\oag'r W&ﬁ?ﬁw i %%Ptd Bainmaian host
ceti® mawibsi auijurgd\re serom- m@dh%gﬂeélmbynﬂﬂfﬁawn%rmwﬁtal calf
sdrirg ik cshaiigpreferidaehithatiapesttdets amtduboay imserdes«rdeheedia

sUeR’a @'d%clo-géé@ﬁnc@ééryetséf‘g@gg P& tofé%hr'ﬂo 135¢68 of tbMercially

aV@ﬁ%%%FWg'as%\ch %5;59@ h(g&gl éﬁ’t céﬂ: host! éaﬁﬁ‘ﬁf&}\% \(FSC}%)SO be

supglefmeatedomfrh BBFRGADTWIHIRIDRRIIY SPUSRIPYS) %qus and
syhthedt gawtia feditas sydredsreopmbinentansulinode serunhiree culturing of
hdsP¥@RIh& requitiiiat habé t&I8 e aoFItes td grolvul eerexPiressinaitions.

Or?é ?ag)ﬁ%ﬂoﬁ'\'oeﬁ)gl %hf§%'cﬂﬂun(e%glcghé§t ihtée c@ﬂé%ﬂﬁsmétmg and

e turin
reperlediy gretenge A% e s megy eesr?&%rfrﬁ %E 3 89 fhat the
hasheelispearn ite adant urbww@ére@fconwéonweﬁﬁgo ﬁchﬁ'ifer@erg Ketal
(1068t A@ NI et mgchmelohr Ddvempments tbivesis thak P14t edntury ([Beevery
E@r Ei(al'é'@§ E@M B23TRYuRE Acdlitiicqliblighesd)i Nner f1 asks,

rol'l er bottles, vvave reactors (eg System
1000fromvvaveb|otech cong or h |l1ow fibre s JTB k%

Afofies 5f WPANEBROT S0P RO YEUTESIR PRI R PEVET fbea puriied
frann ther oeldia anlkeg re@cietyrod teahnigags tOe%r@wé? 8 degrpevbperification

sUBabib g6rtthe Baericgaise. Ngwxd@pkeaiie USAPT therapastethntibodies of the

inRHibh Wltﬁé {ré!atfn%‘ht SURPRINSI BN WicHIP Pnand¥ies G |da¥t $398 purity

as eé?r rl]ec} g)bre?fjf? @%%ng@@ﬁeﬂoiqu/pléﬁr 6§1t8°/08r
C%%qaugﬁ%go U U et SERIREdNg eEtRe UB%?%R*?%}WEWF%R Ei

ingtaneex ggledetisiitsne therpuiie roedialis tyiedly r?m@V%@&mQ:@fmt@fua@t@n
folalddusyedl clarfiicatise siepof treesupainiatune usiegied. trtidrefiltatiorbe
ul§%t%ﬁ%ﬁﬁq dBbthhiitatieR] AitePiALEGT the @nfeRtcah l!)%hwaa@ested by
m%][oﬁ ﬁartloﬁ L!: tr% ﬁrét%n I’g)?,ldgptﬂ rflﬁ%ggﬁ V\@ﬁ(].)dt pqepgsr%?nfﬁ%at%nr ﬁ%‘a{ éty of
other techmques such as glaPy&s and glectroph%resm and chromatograph|c
techniques such as hydroxyapatite (HA), affinity chromatography (optionally involving
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cell characteristics, either mcrocarriers maybe used
as growm h substrates for anchorage dependent cell
wo powed1uar2 t he cel |'s naybe adapted to suspensi OPCT/EP100T/@52928
(which is typical). The culturing of host cells,
particularly vertebrate host I utilise a ..
an i 3poBio Vel o ne e o Rb i ety
chmmegremydau@mq@ruﬁ Bs41RHA6) eecavdilableadn ete gnbedigeny the
anfiyddMsest Nino@ttiohSfoll g 18%us orxtifieatibecsidyat ale gphres ssiog

pr&s(nwﬁl g%f@%gw mﬂrswferebvsce%cwmu o g@@r%wnétbé‘r%h%t%@'
Sugb o0 SSRGS ﬁE‘Z\ GRdmeRofbhy-Hridh artbation exchange. size
exglagien rpmaiqaraRty, andamraoyyaseirhale Rrﬁ%lP'taé'eah YRisly . v@ripes
viras enwvkt stepdareralegropioydd (eq. meabfitratioo lusing edj. adP\g=28diltem.
Folf®fRAg ﬂiesé'vaﬁé&%’iéps(l\étpmlw(fﬁwwwy nibﬁodlEﬁal}lﬁr%pa@tlon

Co@gpaﬁg;dg% o ng?@@x&kgﬁ g réagmg fody of
th%'@&%@a@m\%"@ RS Uiees Bk o EbeRHRREt Qﬁﬁ%wgsn%?ﬁd
Cosgentragipn ¢o @;@Qm/rnl pageates caukh gererated bibitragantrifugation.n.
Suithisty sedisreparatoredre subsiantizlly fros bf aggrégatediforme gfiamtébodies of
thd iRddntibpose cel I's are adapted to grow in serumfree
conditions. One adaptation approach is to culture such

host cells in serum containing nedia an{j % g t ¥
BagtedAlsygiemsode prrticHiary. ayiteder the rensssion ot #uibedy Iagmee
Sunke fegmsatstanetocalised lintace bedrysorvathinthe petilapnai msokblem
peﬁﬂ&l@ﬁn@@iﬁ@tems Qﬁﬁ bé eREaBedandefaddeniomyatlivetpratking at&Q8ing

% e geegmlr&'.ﬁ%arp%gslsggmteﬁ al @@gﬁﬁsrok&hnm

NS e%ﬁ%?égﬁﬁ L0 Al PRl 2eb o ar 2ha

invention secreted into the media may be recovered and
3. [Rharinheeutigad Cohipositimtisa usi ng a vari ety of techni ques

Pu?lﬁe@ﬁr%}ﬂér%ﬁoﬁs &%Tl@@dlé&f ofRHé Infvélfftﬂinl (PartisWbhPRoRodi&dal t he
prea{)r?{aqgo§ dsees ﬂf?% rmeiyeoe i orpgr%ﬁe%f 1{1 Qﬁ{aﬁngégg& ?al

165 0
comgp KRSt Y5 B4 eHERBLAIBUMED deases FOPROIRPEUs
thasetoetined abiovsy Tmna&y siephSDRPRALENS fusher eopparisala y 98% or
ph29Radceutiddlly acadpeable Qepiaercdriertdseknowh tand ealetioaby acceptable

hgﬁr%%ht?dangratc f‘e é@%E%pﬁ@Hn‘%t&&tP%‘Pﬂbé‘éﬁlcél%&é}ﬁzeg' 6% ed,

e £ Egﬁwg eé@ﬁf%?h%ﬂwswc s garer
sugh as $3linealRingfrsSOBHOD Pr E41drose Egp bHffergd 'V\ﬁt@ Séut@ble buffers
suth as sddilirh mattatentrihydratedd al phaethaaeoticatig 2ocepdape hH, such as a pH
withinl 4 Faﬂ%;é BNs tohB.! Phaidckhcal cdrfisoshBihd P fectian (89. by

mt%@% ﬁ]q'aBé(nt?ﬁeql %t’ré&e‘?rﬂgl' Q\Ebculgfn 56’5( 1AtFarnzﬂ.k'c9IQr or mffJ

or S?WQFOT%'GHWO&L%% Syi éese %v{lﬁl ? Pgrg|8wated'8?tter and mayy comprlse
frog] tog foleiderareis a@ﬁb@ﬁmty@@a&pﬁﬂa t9 2GHRPT§PESCIlERHM °HY
to Ryrdg ok Farpgof bretiboHiA) Metifotis firttye preparativ gt syshypharmaceutical

co&@@&h&ﬁ@érb iwen RSN | 'tcﬂﬁ/@&e iffddnh the éb]rﬁglgld&ﬁ &ﬁﬁﬁér&um
phgﬁn:ﬂzg %( | 2orhBodi F%B gﬂge[{%q '09 era it 9R |botgj|es of
are a
the FVGTHEN JhpsaEr SRekE o Bo e e ier it i 3.
Phagnacsntieal co@pp%t@safaﬁ invendien grpvdiedpaphilsed (fcegsesried) for
reaedstitgtider pitaeitmadmioistr@iaf ddoording ©methedsogelapiowrt ol dpparsdt to
thd2¥ skied ethe GRT IRBEDGH BEUY e btk @P theSkihtias coPprigxaninogies of
theaaﬂ%rﬁ.ongﬁh%ng&%&g&;ﬁ( PBY¥noidf3 lrenme{al %ﬂ&ﬁ&mdﬁ?@c{& 62 such as
cit ee@"l |SPglfJf“o‘Htrat? ’L} rh'gtgy % alfgj 5 aI st eps
pham@aoap%@l @@mpw@@ tp ée@ceﬁ%@ﬁgrﬁ% P%m?@hﬁﬁgiaﬁﬁgi deggadagion of
DV-20 filter). Follow ng these various steps, a
purified (typically nonoclonal) preparation
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conprising at |least 10ng/m or greater e.g. 100ng/ m

or greater of the antibody of the invention is
w@e@vittdlad® and therefore forns an enbodi ment of PCTEP2007/052928

i nvention. Concentration to 100ng/n1 or greater can be

enerated by ultrac | fugation
arbeses ah Nisitotiace SenEa1A2a; FySmasstlisel dubpay ey aiso
cohuriss acbluditisétmeh @s ardining base aetetergent/apticgeragation agent
sueh 3k PBKsGHhEtell, bh€ bh afdryyassutieds hiogem e @yRice vl beadsbace
’@ﬁ% A body fragments. Such fragments are |ocalised
racellular™ or wwthin the periplasm. |nsoluble

periplasmc proteins can be extracted and refol ded to
Effestiva deseswad yegitnesn segipes fod pAinisieninst the dstigasiyah thegnvention
aré hese&athkddtbmtnedermpiecallytand see dSzarckeizorefactars $uchIB)the age,

welg rﬁ'aﬂﬁ %Qﬁ}%tatug?of theJradientddl didkdisk oPMsBidefio el §8A$d L 8UEh
faé@% ar ?tl:\% hg bUrv%?\l of rZegal?anﬂ {p &/E%Qﬁ '@93&”&&9@5electm
!

odl.e
PP PRSP STV (BSL PRI [TRH G 4] Antodiaeis ﬁwn@'f
dizgnodiesoditherdps itavan Presg, NewiYecobyorithinaeneral §e 1mg to 10g. In
orehanBRNAert] Baldosingpasme ifamneeatiog a hemahpatiére i¢ 1@gtordg bf

th@rfa &HMU% RS |n‘3é‘rq|oq|a?iﬂ{uq%?edséﬂbeut§ﬁe6d% BYek waer or

&ﬁﬁ LRBK Li
ev WatPN ee%% %r%yl gtraa\l/ggg& 'QEE velg/nTSorf A Fn Efﬁ %?Jgp d%ga&
CORrﬁ@nwdarﬁ@ 004r1188MEGe. BHEhRSCR 1%4@9/5% a@?fﬁe%ﬁ}tq”ééﬂf the
preseat tnvemtjonseay alsgbe Reed prypbylatidelyr maceut i cal Sci ences,
16th ed, (1980), Mack Publishing Co. Exanples of such
I&hgnge%nclude sterilised carrier such as sallne
—fgﬁgers—su on or dextrose solution, g 3
I QPP ABPIECIAING BRLISERSRS So90aT o Dt wite 5 !&V@'St% B-
anaylq@t depesits indlwizl Alghamespdia¢ase, pid cegmﬂrveampammehmmﬁ
syﬁdrroa@ ﬁe@ﬁ.téytcere%ral hBEAbIBERULItE @lamyRbRRRI df s Dheh type,
cere rglg%ér%ﬂall ang qgg%ly a% rvgy&ﬁotgﬁes 61‘%@@19&5“ &qﬁéntlas such as

th‘P%ﬁ @S&ﬁ@@ieswy'thd?arba%m %n%%ﬁs%r progessaine aw&ra@ﬁ?'?%{tﬂiﬁyf fytical
bastl degshériatiopand difusealt evisrhodyetypantiAlzbgimessgisease. f r om
1mg to 10g of therapeutic antibody, typically 5ng to

spec ;

Mﬁ{g tohéwrrag%yb&% dngeagg Lgraétgﬁsédoo SUC%J B- g'gﬂ)l@revéigto'r Foa%/ylmd

aration ceutica
de@@ﬁﬁd%ﬂqhﬁﬁ%erérdése\%é 1 known to t hose Skl lled in the
art. In one enbodi nent, pharmaceutical conpositions
AlGQUEH ‘clﬁeprésreﬁmnllmjjndnma]s(l@eofdetdfmedpaumbaiIyarmtélzhtmd\i tesheof

tréahﬁ%mrbvﬁnﬁqbee.sbasmrtd.mgethé Bfe¥bntaRtdr@p ay d’lwt%ltvgﬁ;
cohatnh? PrbE bR hml et BEASHp ST oBRHBRRY, ' PO

ma@Edl$st i tution prior to adm nistration according to
nmet hods wel | known or apparent to those skilled in the
art. Were enbodi nents of the invention conprise
anti bodies of the invention with an g3 isotype, a
chel ator of netal ions including copper, such as
citrate (e.g. sodiumcitrate) or EDTA or histidine,
may be added to the pharnmaceutical conposition to
reduce the degree of netal -nedi ated degradati on
of anti bodi es of this isotype, see EP0612251
Phar maceuti cal conpositions may al so conprise a
sol ubi l'i ser such as argini ne base, a
detergent/anti -aggregati on agent such as pol ysorbate
80, and an inert gas such as nitrogen to replace via
headspace oxygen.
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Ef fective doses and treatnent reginmes for
adm ni stering the anti body of the invention are

w@enengdlry determined enpirically and are depePCERP200TI052928

factors such as the age, weight and health status of

t he patient and di sease or disorder to be treated.

E €Pactors are within the purview of the attending
Mpthpdscan. Cui dance in sel ecting appropriate doses may
BiborEBumidcdre 300Q. Sma ddviet thal allbhl FigasArenmdnd df sl iime kinetics

human di agnosi s andyt R8s intBR¢EShsRIskRSsPRIeW Yor k but

i1l in general be 1 to I i
SiRsi ng regine for t@%ﬁeﬁlé%nuﬂﬁg%ﬁ%%}egﬁﬁ%@?he%not%on
1g of therapeutic 28R YoPiagie | IRRIEHTRE B for measurement of
adni ni st ered subcutmassoteihgeooteenser chieek or every two

cvgeks, or by intravEiaesie™ dehesi dhip wMtegahetal@urpbsesitace
Such a dosage corr espaRdSi £ S8l sty 4206kean FHER as

0,01 4-1 4ng/ kg. Conpositions. of the present 1nvention
EH§8 al so be used pr8|s¥ Fe&'?'i?%og'_m'?/lfnoiqb%‘ﬁ?ﬁS@%I uses. It
SR | be appreci at edSRUBNQ"sBigs@sor Fpshae!pey allowingytp monitor

el evat ed b-anyl oi d lhsaidles binchbmicahiptepaadiodgposi t s

Intddfd Bfood zhei mer’ sui-sisRsetordTsdid b R irtédr8 Biosciences

Wi e S8 A Bt R

cerebral b-anyl oi d Bif _SER')’&?( hy and various types of
ABi82@fher at i ve denentArpded Bipshistams 8268 Buerssentica magraveriocal
Par ki nson' s di seaseellpaogétesinegsterpioaRMaTear pal sy,

FSF tical basal degeﬁb%iaﬁo‘té?ﬁ‘liém@c%fﬁa apgHyM s body
Pt)lége E-QTAI zhei ner' Sp Al SERSE, Nbit ﬁ;l_ggr@gl )qE h%thc e
GPERALETBRar act eri Sd' WY EPHUTLPAY T Rns1'd Py e VET S BF
b-anyl oi d deposits is Al zheinmer's disease. Although
the present invention has been described principally
Mhferial ation to the treatnment of human di seases or
o Cat ?ané“?da%sigpﬁgb?*@m' of SUmi Lardi seases or
H%I'lgg%r ders in r(é Yoy ﬁ@le?z@?al?‘rp(lz s Sacid)
EBTAcor e- / Bi acoteylgng@nainetetrpacetic Rgid al | ows nmeasur enent
TafHCleal ti ne kiisghyideskyokthy)betwhathdnetrydachiodds usi ng
NattiR SPR (sur f aggigph ass®e resonance) - physi cal
he non enpl oyed ' - 1 nst nts for
TR enent - orP ke Bl RS bR L e
Bt acore(tm sdfyBe €A AR general pur pose surface
PB®at ed with a mesplusty befféret adled dextran matri x ELI SA
peazyne |inked paraidfingestygst assay SRU SRU BI ND(tm)

i osensor_tec I ' Lo nmonitor |abel-free
Ih@ochem’ cal i L‘f%ésg%t{%éﬁ . .n(?g%bg CL1000

D ni - bi oreact oS Y6B1"PIZHIBE I'nt egra Bi osci ences FMAT
DHMENbr onet pc rAYees5¢9 P Masifigd £2g'esgadiBMogy (Appl i ed

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

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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Bi osystens) ABi 8200 Applied Bi osystens 8200
fluorescence macro confocal cellular detection system

w0 o007EMAT2 FPLC Fast protein |iquid chromat ogr apdiyEP2007/052928
ProSepA Hi Trap Protein A col umms for FPLC sol d by CE

hcare l\/aterlals DVBO_di matr i.de H
HEREEB Il oxy o PR PYRETSDFREEN LiBS WRRIAMAS P OaN HePES
aci d) EDTA et hWén@dﬁNHNﬁ*@lt émNHé@EAlQ:O%ﬁ%@UTIfﬁC@nmo
tris-(hydroxymet hyl)am i nonet hane hydrochl oride NaCl
sodi um chl ori de Tween-20 pol yoxyet hyl enesor bi t an
Grmn] aur te BSA bOVll ne sqru hum n PBS phosphat e
ShgEON Ol Makse. A—par-aror trargehyde | M5 i ndustri al
M‘Wﬁ‘? H}ﬂ”ﬁt"@@?'@ﬁf'??c’cy SABVES gaer@ratawﬁ@ﬁemvavwabmmsat'on of
mich Miescweresmmahised edthesatiblE & aggdigatadica8nfletdal-4¢ ahd 1-42
forﬁn@ratbm iPFréurMEM dJRRnt. |F%ﬂ’ovﬂﬁ§lhﬁal%oﬁ@th%Ubéiﬁ@ﬁénﬁ%@le%Hbﬁéfs
Cel dtf @gﬁgﬁy@gﬂfaonelné Pf-g];st%fcél?? \D? \M? 9”6 ké&%%@%ﬁ?wmch
RGN i UGN R e el
whighwasrpbtairgdairom ghe igtmeynigating with eatuble p-amyloid 1-40, was of
mugieé G =nectyparamehad betateiyiald Biadity aCtivityamthe aﬂlabéSSaf/ orm
deél_?fﬂﬁg% BEBW G a%dé?f?thyto‘PSﬁngltl\}lé#g Rtg)%dékfg?lg g: gg?ﬁ%r?f?gaseured by
B'acf}rgﬁ Megth%dg&f@%@ E@Azuffer Ceneral purpose
Bi acore(tm) buffer containing 0 O 1M HEPES pH7 4, O
15M NaCl, 3nM EDTA, 0 005% Surfactant P20 Generation
EpR6péMapPi ggamzﬂmnal anti body 2E7 Mouse nonocl onal

In c?rgérl tB?qgl %lr‘gj R%\%rﬁ t8 tﬁeo[g]\éﬁ'ln om%?ﬁ!tlde a B?ptlde

selhT it 33 eﬁeaﬂ% NPoRSG0 24 S6L o3 1r el SYeEaPPRY
pentude@n@wmgdhmmmleue(ﬂenmwg:fthm&lambtﬁst-%pehm Each
secA@htinl pBptidesphLintialides theesedubniie dmind dtidrwithio e Gahlyiid
pedﬂaé emug Shiftihg Wed %@@ﬁw%@é&%@@één Qé«fﬁ‘gﬁf?alg {egmé%’fﬂyq‘smgle
amlné o At @% BBl ) o iesd 4 Frdio et R RTRLIMY o1,
(glycKie-serRensivsRe) apd Wt‘%rW'%P@B'P)éatE Wedﬁ%idlie 41, adgigien Al
peptides arcepl) Betide St 1ypAE D &Y ENGSE e hiptin (SE@il D dNonth) were
N-ta@iinalytatelyitd 1@ ficbhdizetas papidde 3sdti(B dohadtedopsshuahtial
one‘?‘grwng'atcﬁi %fterﬁ%é dBMiSR e L P BB (%n‘fja Aing AmMEkids 1 to 10 of
therbeam)lﬂoﬁ seqb/ence All peptides in set (B) contained a 3 amino acid C-terminal
linker (glycine-serine-glycine) and a terminal biotinylated lysine residue, but with
additional glycine and serine residues to replace for deleted B-amyloid amino acids
(Table 2). Thus all peptides in set (B) are of the same length.

Table 2
Sequences of biotinylated peptides (set (B) that
contained truncated N-terminal fragments of 3-amyloid

DAEFRHDSGYGSGGSK-biotin (SEQ ID No:7)
DAEFRHDSG--GSGSGSK-biotin  (SEQ ID No:8)
DAEFRHDS--GSGGSGGK-biotin ~ (SEQ ID No:9)
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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Bi acore”, Method A(i) (Table 10A) Epitope Mppi ng of

2E7 In order to finely map the binding of antibody 2E7
wa o0ovhesi2 anyl oi d peptide, a peptide set (A WeSI/EP2007/052928

utilised Peptide set (A) consisted of a set of 31

12-mer overl appi ng peptides covering the conplete

sequence of the b-anyloid 1-42 peptide Each sequenti al
Monitdrintethectsindinigtaf 262 do framyleidc definas pentidesiusinaOptical
BivsEhddist he b-anyl oi d peptide, thus shifting the

965\5381}‘?!&868 iV éﬁi?:gpﬁﬁw%%fbdsﬁgt‘ég @R@lBld%? h%‘?\?/e@/wéshed with

P%é gtgﬁtﬁlamgm ﬂD |g yﬁﬁrgfancp preserv tA e. vo u?rllenoe a

5Quiivgitivae ledide ieaeiligfaiedtip iegm AeTaPeiatues 19 RiaYidh P SPNHFNARAER ine -
Bibiryiated pasiddsl avetendirutigti tbiapproxad Buglepin BIBS centaimptg 1% DMSO
arfSul Ql’eeaﬁﬁ %d@&ﬁmgﬁg\f@%@f&t dpprdirhSlelyD NRepfdate wells

wetrg é){ep(aé%cf usi ngll‘fgliégggec%é/rg % f?‘\g rﬁ)’?étec’ ?98 Qpleggttongfno ttlbéj Eéntrol

we Was; WEHAD cag) Satg e reff?rsm%swae 198 dekh (EiPHPSRITS sRpigre the
plateivéis washed #th FBS ¢natdiniagn} VoD MSEe naring S0n| of figsp butiersper
wéiNo edvideRd newmhse Nedorathd raaden Na dechy@f peptidenfedm thendigtace
wisHhi s ﬁﬁfcjir%sgllwé/rpﬂei}%):e@ﬂ/qh QOthl?v&em H"uﬁhr EdriRdihiny ke @ftibody

aﬁ?ééﬂ“&ﬁbi PR D S gt anee SE@ R

encrmppesing amingsacids| 1- Fepftthe Banyieid gertde)in apet d@fsett Ko (BepHide
Ap e SChIDMsdrh 8) PhiSexgukivcgies dfiat heoaspayticaactatpeptiuel d s ¢ritical

fo,(ﬁ),dip,%w%thg%;ggqa@ed truncated N-term nal fragnments of
oi d DAEFRHDSGYGSGGSK- bi ot i n (SEQ ID No 7)

nB%%I@SgG Pacions: bh<:=; Hﬂﬁ 252%% ?r@ 7, peptide set (B) was
U'[IMRH{IP@S K. biosgnser (r@g(gdplggmn'ql y 2E7 showed negligible

oK deeEhtlimpbadsig amic SRS D-MNandL 1} of the B-amyloid
% m@ﬁ )@)obln@l SEQ degn&@eﬂc%)mpassmg amino acids 1-7
tN I abie 0 t|
t %! ﬁOB‘pﬁo NBRPERIdehg t he
er@pm@af’fgngﬁm@emdé 1b12aﬁ§lh% cﬁn&vé?'ﬁi PeRfidsd PmcRé?é" %
Biiihg taperdides ensonmasSifg walino BR$ Bbred (1tthgf the B-amyloid
peptid QBEavIDiN G- 2 0t e)deQJ @ds@a/eeaahﬂmasme&bemsé meeseed by
stéﬂﬁlﬁ?gﬂer\’gg glidp RRal\@ tﬂ%‘?lﬂ%@ H@B@pt@'eycer ol
eservative Iq@%
er@aﬁ’upg?%?%?@'“f’c?cfdao P pFB dé\@)slg st ant
base line . Biotinylated pept| des were diluted to
Trapr s be@n 3ugwirthat onlPBESidu@st 1aY of thg flamPhBEeatide &@ukqwifed

foref'i’jﬁ Bln@%eé}, rﬁ@aé@%d SsiWis etbadisgy. f or approxi mat el y

Repl'i cate wells were prepared using different
sectors of the plate and at | east one no-peptide

Switaner FIPSHEN ReReEaNERAS$AY each sector to reference
Insgbitioats the lexperipents Agsasibeshapeved @%@B@QH?'E‘ 3098 qﬂtlgq@lq;s;ggsor
waBsdeedo WdnitoRBS biralitigadf REM ginfiBo YNGGeleLied\B-angylbidskeqodnce
décrﬁ/@é Betiiet eBinding WE! hedurdd BY infiRtiAg ReYamBS8ick iab8p &64nM
for g %‘nnuet‘g g\%r peNRdedseé:a%Yurgé off g&gérgt% sftrreB{gwdnl tﬁ’é’glﬁrﬁa%%s 130-230
RU (resonance units)). A running buffer (HBS-EP) containing 0.01M HEPES pH7 .4,
0.15M NaCl, 3mM EDTA and 0.005% Surfactant P20™ at 25°C was used at a flow
rate of 20ul/min. All runs were double referenced against a blank streptavidin surface
and blank injections. Analysis was carried out using the Biacore™ analysis software
BlAevaluation™ version 4.1. Results from selected peptides in set (A) further
confirmed the SRU BIND™ derived data indicating that 2E7 bound only to the
peptide encompassing amino acids 1-12 (SEQ ID No:15) of the B-amyloid peptide
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was seen. The buffer was then replaced wth 40ul / wel |
buf fer containing test antibody at 20-64nM for 2
whowra131r was found that anti body 2E7 only boRCHEPI07/052928
t he peptide enconpassing anm no acids 1-12 of the
b-anyl oi d peptide in tide set e Ab
withgn\gppranesy eq‘Hi'baf'UFb%Qﬁ]SEang Kpl ‘?féep’toﬁ'%la)t?'}ﬁ ESQM 'jP‘i’f?ré%%E?’He
coaditiores QEZldldlnqtanclrtothec;mptlﬁexenmﬁmsnglgtmﬁIMMan@éﬂﬁlQﬂé’le B-
amybi®péigtidet 0 further characterise the binding site of

2E7 e t| e U

Pe@P 5'){ bi osegsgr mstFi'i;ﬁjdS (ﬁ‘ﬁ%\}/{M%%t %gﬂ;/r?‘ Z%J;d@o&gé@B

negl i |b| e binding to the peptides enconpassi ng am no
Tha@xd@mersalan@ihqd ang fondiienp uaﬁq/aldﬂvwdﬁé@ﬂe@éhqrsé%lg@ut also
loviNg affthita bldcd)es -Bihniok sigmé oxgeripepital detup Nimoopdrasi to@EM no
an@ﬁxbg§ntﬂeoay Pécobhlgme AR e‘Pﬂnﬁ\ap@;ﬂfolpg &f {helEhdoRiPGeplife waas
shciwrrirg)ablp %the é ?3 g n§tfd%e(§¥5b | Iﬁ%ﬁ?ﬂ?fhsgﬁ Q;%)é}%ﬂé% 81‘0? rg(i 2)E7 did
noBpIRA Ny SH SIS | RSO EGRHSPIT MreHG B el the PayIBp
peptid®. of a sérarateanpeinentfleg Biady(BEQ4DDeptide was oaptarey Weaits N-
ter@see ByRahic Beld revRfieviRairl Heah blﬁﬂaﬁéireed This (sptde Wik Yaptured
onfif 4 @(ac@r%”agtgé é\%lﬁ‘lcoéﬁ@&@h %s?; us‘ cﬁl%:a ki l%d"y@é?o

19

neonp

gl gt Gy (e 3B %egn% ept*ﬁ??uihfff{e%ﬁ%ét ipgappluded
thag thprevinagly éﬁfFC)V)qd tefunal pindingsite was magked By ehedisper e
captues method)teds funthef corifirrbing thengxt@snenid dammirad asscamgpinihg the
corBihnapLiegy. Surface Pl asnmon Resonance assay In
addition to the experinents descri bed above, the

Bi acore- 3000 optical biosensor was used to nonitor
Bthe bi nd|"n of 2%7 ant| body to sel c;:ct ed b anyl oi d

ITR@AN MO A e BSS ) 1y § ' b
B-Aryleidtis agmpessd ofipéptioed rfcﬂfmeatbyLmotbolyﬁeﬁlﬂM\fage dbanypeut e
traﬁé’rﬁém@r%ﬂ%';@&?ﬂré&ﬁ F&é.ﬁ%a%d%ﬁ%@br%cﬁﬁsbe@rb@m BPP)C isPP

r ) n
ha% afle% gg% g’omgbj tgqua“?ﬁ’ Q)atﬂ%% #hé‘%}é@ p%ﬁt%ﬂy bﬂ%t%m
anflppey, deﬁﬁﬂﬁ%‘rﬂ%&y@ %’ﬁv/ [P ARNY)- P20(t m at 25C
was used at a flowrate of 20ul/mn. Al runs were
To@ﬁuwc&rueebaﬁmaﬁdnmymnst:elaslbfaae kulsergpin@A aH VAUt ace
Omagggaggqugsl RilSeq. Anal ysi s was carried out using

e S LR A SR B BERRYal uat i on(tm)

HEMP3T GRASTRIE MesitAneSinDMEA BRUMBAINDY ff%}a'@é@ 10 & \(ﬂ‘é)tFaPS and
1x Ghtamaki Oglistahabedtied ih35eo tisdug dutureHiasieeand grewn to 60-80 %

cofRABPASSIANG) RSt raefcdior] Fb2 tramdtbetioR, Q\'ijoﬂ-QNAofenﬁmeﬁmld

typ%ﬁf}m/ b&k\%@ﬁ@bh%@"ﬁ‘ r{gs%%ﬁﬁ)ﬁ%gfo‘?%ﬁé’éﬂérjd J:&hg’ fs? NS by
wits £ of Ol R RmER o RLTAY B o e
with & 3l @pthM meéhaoandath? ftw mvﬁwsﬁ paeled. MWWéedAnzture%are
incAERBHBSGYEMIeEREGt e dbdri 30 rhBETor [ tNeadditiod bea further 4.8 mi of
opBfmevMBRgial TREfikP shianeé ugaauadtquc&@qgo@wa@mg WitR®pti-
Mﬂﬁwﬁﬁéd@r’m% hha'ng'?s r’HHSf 16'0/"3% C}Wboﬁf Eélﬂe*ré!m@bﬁ&%\@%hen
addth e ARt TR IPECYBREIR 'Sa{ﬁler‘?Cg?'?ﬂ[ thEmengiavgpRased
in yergens. any then B opY preenevashelatinghagent i arded e each fipsk,
incpbgitd de SHERatl IPONand &e dutadhedTebppeletatat RDOg for bntihs. ZHwe
resdithtR@l pBIdIh denti ré%%% de@'n Oinl PrefshylBSifdrn2%aieal feated
serqurPWé% gSAeGHQ/nﬁalqg in BH?thIfé'réjd through a 0.2um filter) to create

a single cell suspension.

")
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peptide. In a separate experinent the b-anyloid 1-40
peptide was captured via its Nterm nal aspartic acid
wo e®rdwa7t hat had been biotinylated. This peptPCUEERHS7/052928
captured onto a Biacore(tn) streptavidin coated chip
as_.previ ous| % descri bed. Antibody 2E7 injected at 66nM
F ot bind this peptide. Therefore,
Teist anttbodien (2E &N27 HAYmehenqiseVy G de Bxtraseldatyiamain of APP as a
pokktite ESRtRR arli ahcinftiBo® G210MvaRichesdogeisby tHehe4d forenf tran@
W @Lj’fl O'EEJS@H% Oa?] Ué”lé%rft g WEE dAQBE | 'tJ Wﬁ mi |h‘;‘st??efé fl'lgllf‘éf@d assay
AU XN F% JHer 7 b Appybrbene
plaje sangl tberdaufw@oﬁwg@@l Tot dipdipps weee restorBad B9 Wn the plate.
Aspapbeitdryoniyovad esedage wanka G0upef 4 smspansmenbh-laﬁé%T cells
tra%%@t&j%fh VRIdQY 5 RPPW(%h@ﬂeﬁt PrMOTO0SRIS; rm@bmment 2
20 (ﬁfd 'each of the

e1|s§\>? f%?ﬁteﬂ@ée H RLIE& £ w@lg?IIa Ubﬁf? Ao e )
anah@q 0B WerRIRHe é@ﬂwa'lcal% W ot5 &e/ @‘He an
mM@USBAEE Stobl, @nhtbatlytielebekedoising " blvei uqc(gonal reactlve

dye &itfrosuABRa82d408), diletegtt l’BOQF(Exmln{%‘MT( amr) 1:ABD® FDPebmsal)
in §§T°‘ag3bu‘ﬁ@rs \A}éts'ﬂlwérﬁgébed-[& aasf wel Annefo IdTlEB@&@/Eh%R% ,.Engﬁft:\lﬂo
a

15

20

25

30

35

soflesSr 1k The st HPs e 97 bﬂf'ﬁ%}he)’?@%g% rllbpebEfts

cogisicpicetivlar detaction sypteinsépplig

t anmax.

aBips¥sigies)cul t ure fl asks and

grown to 60-80 % confluency (18-24 h) prior to
Dérf\/é@&f)@ﬂﬁ UQt'é wére then |ﬁt@&fr@l@ti iuging Excel” srebidhee( siftwaes.

Br‘i@fly q’n6 ct%uﬁ{s cjfec“r 'tﬁer 199 thvﬁﬁﬁ cPkra)wfected
obrSPlIYne‘cC r on csgeﬁ fbrLc? Qfaé@g%cm n q?ﬁtl 081y concentratlons

thatrvmgpeéme hmaag@rﬁpf the cmvgewewh%eo (3726 20gG-63vafph Ayd the
bakegtbandtstrchel denvedtaurnts aisthpapt@den(fdtienp erpressed adt thees

pef e%ta 3‘,”??4 ﬁqlzﬁéntfb%@%ﬁw@ﬂ@eérﬂiw Tééarov%pth@tWol%hthyt 0
co%%]trg I083%, ﬂ?e rﬁgvl%nﬁ H%tu rISe Ecles;éhge T d e(?h i’Eﬁ(ﬁ Pdlng +SE)

washing with

Opt i -

MEM tm nedia)

for 5 h

and 6 nl of

Thu®, Wi thi assewispstamc dihe bigdingef 2R/ IV sugachbRPagided.

indt§thgBisaKSE frofrPtRsf sfalid Meyatisel peitrkbiatitody S2a1emoved and
t he nonol ayer washed in versene

Versene(tnm) chel ating ag

bl 3

and t hen

3m  of

added to each fl ask,

i ncubat ed for—5m-ns—at he-detached cells

pel l eted at 2@atpddyr SﬂEXQGNHFﬁ@t r &xperinaent cel | pel | et
is gently resuspended in 1mf of assay2buffer (2% heat
treated serum \375% BSA, (¢ 9OL/e,IS,IaN?10b_|@ +£BS pH7. 4,
filtered throug a02 |Iter) to createl a single
cel | suspensiror: I_IVHI\l —ABIH82061bgsed bde Test

anti bodi es (2E€210LN27 ( z@med)-Shol Z% &

extracel | ul arn dnm—'n nof APP as a thI f ive control, and
an anti body G2E@ whi ch|r &byBi7ses "Mt £440| form of t he
b- amyl oid peptide as a negative| control) were diluted

to 10nmg/ m

S UCATA

ner Si

in sterile filtered assay buffer (2% heat
treat serum 0.5%BSA, 0.1% NaN3 in PBS pHr. 2)

in a

X serial 1:1

: : Assay buffer
T r@mrgvlomy d@@db@temtq@e mﬁoplrs@ywd@ﬁ h%/eﬁh@wé i3t @ntipgdy 2E7

birdisK2 9FeTexteintesN itéramisdsadf ttied 3-awimylvid\p e pide ywieh thERspPhiic acid
re§iEXPSI AdBRBL 11beirPeddBRtiH Brikidirg FRkisiBGéstL that the antibody
recognises a ‘neo’ epitope formed by cleavage of APP at the B-secretase site. This
observation would suggest that antibody 2E7 should not recognise adjacent APP
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20,000 cells) was added to each well of a 96 well

pl ate, to which 5ul of each of the antibody sol utions
woweng/1edded to duplicate wells. 50ul /well of FPOEIE200}/052928

bl ue anti nouse 1gG stock, (antibody is |abelled using

F- MAT(tm) blue nonofunc |o_nal actlve Ki
pepiisie sefyeReRghO teg higiwpot e%@ﬂ(’@% Hggpi 5? 1, SE6yB
Nof By pesisyethesiggd which gxhyled uédidires waof &h@naraﬂdléd)epbﬂeem
theMlel a nt PP peaved dminettids s makeperiad APt cdneaiset t | e
co?"nl]%[hjo& Eminb WeidY i &?rt?‘orF @ﬁlr}eﬁiﬁg tH?r‘\en@Aéﬁel 4Blva8e Qe to

System

enc ction
popi ??ieﬁrrgﬁnag"?teeeﬁéﬁg “rdategd Sts ang oS K BRI Ve
acetm tﬁdef@t@ﬂ'tXle HYibeSe 2 { oring foy tha Abivedarived peRlides\PP1 and
theBB-aefylojd 118 pleplideaipsptiet Al ) e@s mompasdausingBiscae 8d f r om
métl'i@jofdélykaé Sl'%gfot]slg@@séribéﬂfﬁér%&@ﬁb ﬁa@bﬂ)m%}o UHtiBody2 @b blRded

h'g@oaﬁﬂgegt off ggtlo%? Wome@g |d@ 0 MICh Maﬂgtﬂ]} Qgsﬁc epitope

17T R0 Rindae wap ob SRverhi ¢ % Z‘EE@P&P ‘%WE]'C'E‘H o'coitains the
basia Skagnydeid dedad segreacedkri ved counts at these
PepORCAPT I at | ONDADARHESEYE WS SGHebipT CREQ AD&loof5 t he LN27

appti body bi ndiaRgH- SO APRERBSHEYEK-LIdAE §R8 IBNJ: dey
concentrations. The resultant data is descrl bed in

Tabl e 3 (% of 7 n thi [ ssay
A P oh EATHAb sSSP BR8N BlagPies bosqePeRyas
mappitigdtais hgan thesl@héo shamthahan tr@se fmelaﬁ:e@EY ihae ne dinding affinity
forand fun ashgtiR R .prdtail eivén Bhdt@h(ﬂ@daﬁlo%ﬁd @siduPrepolittodr 1 of the

Bfnﬁﬂ&@ rg@pt%%r i5 i |r58|?5| i a\ﬁ/ é§ %hﬁ@ékﬁ’at@ﬁ?gniyt}%%%mses the
CEt e R S e e

APFeptide, with the aspartic acid residue at position 1
bei ng essential for bi ndi ng. Thi s suggests that the

In aVbi BI8RGiIdA AREDItseS a ' neo’ epitope formed by cl eavage
1298_aABoid | eMbdRfcretase site. This observation woul d

7 should not re

s Tiias tendhatbandor THPGORS fon i s
coralnlewﬁe @taﬁayémq Pefplidede theprgodstrean It 5 awgued bt thiss
sequEstrbes Sfesdriphérals-amgloldceidwe ¢ fdittes: elfiuk o6 CNShamyloid into the
bIo%dé\FBQngs:[?edl\Wﬁ@s'FQ@ PNk émm '9‘8?15033!?%@{8'855 YRR, sllid ved
PRGOS PRy 4°§%Ovelogﬁdéo {rpa AL L Aty
CO@P@é\Y‘é‘Q@@PPé”Y%’ alyioidgrerfidein tag M%’QF 'f3"t he BACE- 1

cl eavage site and was N-term nally acetyl at ed. The

Anabithédiy (0F isantiahedya2iEduded iRiniitk C67/Bh6J AR gher hxidthined
oniaf%?arégﬁ% cftfdﬂ a bm \s%ireg :ﬁ 9&9{1@ térR8RLIcHime.
2IBRY

S AR R RGO e

thepgkplll gn@wl% cmnalﬁfwa\w%ﬁﬂsp P H@ '@t?r%' were@r%lff?nfap'a (Co-
ordiegies aeeddiposterior (i )ch Soom tiateras (Lt) H6. oas, \engpl (Vo p&Saij). A
furti@EMEhore MBI ivigé agnewaﬁroggﬁ Eevadl irdo WH@h&BRibawaéwsﬂwere

R

reqeiyed @- %'CS@H'Bﬁ PRCU e RS -RRCTVe19) PlaResdy aarmaryir O’HT‘W& fig
recaner fBiraeoaeihega. Kasredovyeeptf te rigiting natiexh atceeere housed
singlyidndseekived 50 sthrtfard postiobeafe. N pretetiurediwerggrmitted for
a QiR isNhy@6F LRt b¥e-operative body weight was regained. Following recovery,
cannula placement was verified by the angiotensin Il drinking response. Each mouse
received an intracerebroventricular (ICV) administration (5ul) of 100ng angiotensin Il
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for the full Iength APP protein. Gven that the
aspartic acid residue at position 1 of the b-anyloid
weepriida7z s required for binding, it is concl UBETEP1¥aT/052928
2E7 only recogni ses the 'neo’ N-term nus of b-anyloid
and hence shoul d not_bi nd cel | surface expressed APP.
Ailh adeiiEn & Bgisalne) AQlpvyingyrdminsiraions) Adi Water infaxe was
obsbolet fok thuminetes oMicewhithi sspresitivetdiptiogenit sasporsmianlt (sastained
drivkmgy Welednaidddinthesugias, Wiachedramphaxiam sdohbr ihaafye ohd
RERf &b the bl oodstream It is argued that this
P
sequestration of peripheral b-anyloid allows for
further efflux of CNS anyloid into the bl oodstream
On eyt Studi therriss Were ptered tog 61%) mingtesdn ggwi. enxjionment to
induetvasgdilation cedyssani for eaxbedf injactiod évte lttoptad veio. Testaatibody
(686)id) I%Pﬁees/ehere ("dBé‘é {ol@Rk hblgyedtsyr tﬁmd)raxpéwbrboay Aeiyht) was

|nJ gte!j\(/% h taql%é{’b/é rg’l??t\n}e & r tﬂ]rneg?o #\89%5&?%% post-

'”J%“PPBQB‘?JXQ&?' ”%H%“WP&’?H@&P’?]‘ &‘J?Ct'f”5%cﬁé’tﬁf £ §loWhe)oV ipiected
(2alaeyeminutglemith 200 (FalCH o detanemylpidalc 4@ (Amergham &Qﬁ@te@%e%
UK)riaamios&oblumsi siGumadexdutly foie ihausrpoat Ivgddsee5&aof trisl blood

wa%u&olﬂé&e@ap@ Erfé BAbSWRP Ie%lI the&dird 608 9BiNtiIRRoS kblidte@nd a

gui de cannula was inserted into the Iateral cerebral
ventricle (coordinates anterioposteriar
MIES T B besn PEcaIToJom BB 257 Birape KeMTIheiobho
shbwee alstdtiscalg signdicantlimatedderio thhratilvactbleldignal (roantatpiec minute
— CPKY incsdp §f3tl’rlﬁwaoldw @niaREeith ﬂé&)ﬁlﬁ%@h’aﬂdé&@&e@ﬁﬂ&ﬁc@

BB hAge g)d %gcwgg% 9 ﬁg@ 290 506 3bnel Sigyts vas
VAR 9@%&:@ SR od REr Y Saheig doosthoc

D@@B@%tpaﬁé)@l@7yvsaw%h'®lﬁbe pl aced in a warm environnent
to recover from anaesthesia. On recovery of the

In bW @tthBOstLGES Gith 287 CBnYRESY \leﬁl@qldeﬂtlBQ'p‘{oté&ﬂ $iRnsi ved

' mcrgéjs%%% 2&?@%""&%{) Rls'ot Ic?cpd \éﬁe eCOn%)arQ(E Qlﬁﬁ é‘rﬁ 83 M"@&Sd f:ontrols

W%%éws%‘?cbﬁp"d@?of’eﬁ%h ‘H%&52 rt6|y1|1é\MPF§g's ?EZ @79" @énﬁfﬂﬂ a
Vepickr 82650t/ b vareus 25 BE2Yy+t HB5; AMND\GA Btk ipastHiocdrSthieshg

p<0EBPa8SEhidch nouse received an
intracerebroventricular (ICV) admnistration (5m) of
100ng angiotensin I (A1) (made up in 0.9% saline).
FoI | ow ng adm ni stratl on of All, water intake was
isgenie GNSH-Amyloid Loweging\Medelgi t h a positive
1. d| p laid Les cﬁoiinwm 4N1¢e dosihg iofi@ anairthrdtd TAS TRM mice

Mal@ehdleshid TABITONStAHH8Sic n%tl @Bu@@maﬁi@m&ﬁpsﬂwmw
HM&PDE‘ (ﬁﬁgﬁ‘ﬁém %%E%é* ol ’(;J(Fg)t ik 6§"aq‘e'aebeﬂ9é/en°é1 Shigly

gt PB ARELE 10 AT G BRISBH, Sl BUERFY F e
aspignechiocrach disaimans grave (N2 Pergraup et weiR ransionyzqdsamating
to gendeBSnd @bé ¢ Mesafrderstgraupsoompnisedjthedblmwird an MARC2per
(atBoBY AMh YRk W spRicity IHORGPEL Mi eeemg |ﬁ1muho|vﬁaglog)69@d1 -3049,
ne tﬁ"«t}‘el éﬁ!ﬁ&& reetz‘éﬁz?e@t Er%b'b | IrAn' bé’& gdugl e &f&s%ﬁled in PBS and
34 Bihe fliageliopes é?LB rqseeﬁtwm Bevs paght papus of
anﬁﬁJ@ﬂYtVéa)s aFinpIAISEIRY . ANTHAS Yverst dqsrgswv;et“@eh'mrd‘p@r weelg. One
day After thh dinalBloss carémale sverdJK)thamasaed dyswendobe migh sbdibm .
peflob8Masl BYaiddNEreltidtesteR@BE heliscdRaeHemibEtealbriin Blples
wehd 8&%&@3%&5%& Gk g‘ﬁg ?ﬁﬁ‘ %d&ﬂd‘ 0864 4¥d Lap RXBh. samples
were sgbsequencm/ tﬁawec] rewelgﬁrjlet and 1ch ol?tsﬁ/rguanldme HCI containing
Complete protease inhibitor™ tablets (Boehringer Mannheim) added, before the
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M ce that had been injected into the tail-vein wth
2E7 (n=6 per treatnent group) showed a statistically
wa@e@nitfilcant i ncrease in the radioactive signaPCI/ERP2ONT/652928
per mnute - CPM in 50m of trunk bl ood conpared Wi th
the CPM signal defected in vehicle ipjecte
Samlﬁmwergzﬂﬁ%ep%mz ipcubingl 9 4,C o9 gy igongiey
agtOvA: F(2,13) = 4.97, p<0.05. Post-hoc LSD: p=0. 01 2E7
vs. vehicle [post-hoc Duncans: p=0.02 2E7 vs,

I sc\*/ le)ther{ iUt Tnufdlhf%raééy}"guﬁ ¥orhiA TZEK—I@OWYJM £5bmm
%%"/a ToePRaR T B5BT 8 e)\ﬁﬁje‘?sﬁdrg&l Bt 28000830 2l Mo o
4° @ f&warr@éantmasgemeve@ %@d@é@sc@m@%wes\ﬁeﬁhe&%ﬁay

pla&d&2 +/- 113 versus 2E7 2397 +/- 353, and Vehicle 1281
+/- 312 versus 2E7 5291 +/- 885; ANOVA with post-hoc

Thg%ee eosftA(?QPQang%M %ﬁbé{ ﬁ'féa r@)i USI-IE %Ins%gglﬂté:plg[}!%?se .
oA s e Rp ey i B HP B FriemagEFpoctc p-
anfvé?rﬁaa@lbm@$m AR4Eres dBARLIabelled Withdorispe - rapesifie lakpHeeciltate
defeSfion (Bl\&Yis "Hasketd cdpRiré 2abeh)AMB0air ABRR saamgwith 8 bibtinylated
N-felmidhi é&@mé%@)anae&fy RALNRSAD c&n@%s@ﬁere@xﬁmaéd wikre

str%éjt%)éém coa%e'&eoegag%t glﬂg bY&%F\ﬁ %’dnagl Moc!?%éjma?gaq}éa‘h Dynal

roua

incuRetes oneinight aUsymatﬁ@pa@Me WA yigroHsdNiXiRe &ndiaseeves in a

Bia)énid Bt Mamtotagetecttr.xtamdand cevesiperecenmpiriicied using human AB40

anfl ‘AIBhQWeﬁﬁhes/h addI Qe emtdifing shewrdduired kovdsntration of
Lag@?ﬁ él' b¥ta \b?é L8 u§i|n8| %élaob%s%gﬁﬂm Redisd3PaHlysi

t t1 bod
3 0 VA 08 P S 4BTUYE BHPES and wer o dosed by

the int raper| toneal route. Irrespective of aninmal
In thes ;gjnadlgraome@mﬁt @ittt 20 dytibedy reciiced CNSeARLR loAd b8l %

gdé?ﬁjed\ls\mga@b\p@g% p<bob1four weeks. One day after
the i nal dose, animals were euthanased by overdose

w t h sodi um pent.obarhit al Br ai
In s AT SO RS ba el Par e el Snatonss AE T Aibag; B doed
CNSwADlpad g B8 M@ty 1, apsirsmntt) f 22%(Study ésnemsigrifiegnt) and
39%0 (Sely.3, Hagy, ©s0.0e1 earsiul3se (Btedy B Yeinbrepthn-signigdaghachen
copSredh PRk t@ét&‘*‘ﬁfﬁﬂngllsn@n M@Ee %@Bk@'zﬁv%o%apéé%t ENS AB40 by

1820@&3?5?@ Ia{l])hsI Blt@gi&ﬁra a nrﬁ %@% cantge(]Juc o |nrher{l§)AB40
by RS ralesornly)of ééétum 2) am A neaﬁypélﬁ?ma@ffr%ﬁ Gre%o

(StBayrp) females) whemeompared teBB$ tieatetiGanimale. assay buffer
(50 Tris HCl, pH7.4, 150 NaCl, 0.05% Tween-20+ 1%

2. BSAlsxAmwoﬁ&ﬁsgd fmﬂmﬁnaa ﬁ&ntﬁ%o Plech mo%% Bid*adtPfiSice

o R T PAS TR T s O gy B oo
tW'%erWéW'é %a@%neé'épm% ng) rauige dief #eonirsaefclopiag NS B-
amylotievels vera neasured be L |9Aanthplagsalpad Biae Viezass(edily)

im@URdHItb&Efisthe rBatwaén threriet bt and 8mydrdhd] tiRNENBAIABFIoid

Ioal(jtqu)cr %Q e orﬁﬁ?\%gn érﬁ:bc%nlsg eWtI{r % éBl@%'Jg‘vglops
(H%‘%Eﬁ |Pé Qg(%;% n @g é él f%g—\ Lg/éigﬁi%bl otjl nyl at ed
N-term nal speci f| c Ab antibody. Antibody-A b

Micsompieeages babyeenci@ftandd@8wiayh 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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streptavi din coated beads that bind biotinylated

anti bodi es (Dynabeads(tnm) , Dynal) incubated overni ght
w@roorootr: enperature with vigorous m xi ng and BCHFEP®A7/052928

in a BioVeri s(tn) MB phot odetector. Standard curves

construct S hunma [

comed &9 oS YoBel h?%awerasgmﬂ?rﬁﬁa'a bR LEPERbh e Tar®
Vahicie Ireiated arimials eekehis sand yalene eSPRE. Anipals were dosed for
eiffabesagexs MASTRM nsdd aalliablaad yoffes ssorﬂtam seirdresland as a
rek@f’§h§m8érpc5fea$lﬁﬁéls 8RdRIRhS (@ doufssUst thd ﬁu&WFﬁ\dDﬁﬂmdér@fWere
asst‘é ik il 1, Sl %b%alg ;;T?g)é fihitAed, 4By : 2
feg@%egmﬂﬁs gi"’ecﬂ’ir&‘rgﬁb%?ﬁ%lﬂ?ﬁ | @FP ers per group)
aremaldivtere astha@@&edaytavbsigge mitl @@@dwtmtal delail iy sayole
frdnPeHEV mbusdhe &aken ko confARMtioSbLity g2nothesn -BBhiga were distgcted
ar?i%rﬁge@tédsﬁﬂgm Rt héfmgﬁ'f%rz Ra le&ilg Aieerd B Sudy 3,

d.to PBS t
MELIE s R deigleehi i
intpgwe-siahgy 287! eppendiors pubed frozen AR dpf ice AR stpred at -80°C f of
subeegEing andlysisaoft amydold content. | RricCNSanysis, bgmRESoweBe thayved,

refRlgBEd and Wnl of S §ﬁ|§iﬁ¥ HO cémdinth g Sik@IHrbteagdinhibitor™
I
ta@@& gsgﬁr.n br b, éd a%gé @ékgwggsgg vgegwgﬁgﬁqgeeﬁ.eeoﬁ%
SSPtf iorrﬁ%)trﬂ'”dl" PR %ﬂ Briefly, 4 nonth old
TASTPM transgenic mce were dosed 300ny of anti body
S4mies @erd e dilviee i liy 10 into assaly buffep@omivbTisaHCl, pHF.4) 150mM
NEYCRE ﬁso/ﬁvb@efn mmtmx%r@széa Ad Q;%% f-2020000H20 AN &
o i TR Va e bl e o Rl RS Crs
tofshessgy Plae CNS b- arTyI oi d | oad increases exponentially
and consequently, plaque pathol ogy rapidly devel ops

THHeVdIE bt ABNR 4208342 Asraine d3aAsicdstbr the Uivdek dsing3udh36) .
Mce were aged between 120 and 128 days at the start

of the study and were s housed. i, m | ar n er
AperaER S Ente T e Wi SealmaRt St snd o e BB St seo
in theimpge! agrfiseh pfiegisl M Eherigiematippebetyeen e thgeetfact@@rvaa%r?
alsonidclaged. Theesaenento ggrfiast difienentescobtiveen fheHWO\dDEIgg A
scﬁg&léy%bébebw SORE&k ) WVRA tmgekpbénme%tala Cfﬁﬁq/ .pm be

as%%%:dyfth%e%% aqggg fu‘é#a%fe g%etv\% dgﬁﬁ l%s nd

sespnalyeqs BRrRIMATE N SHEN SRNEANL ITRESNG R afaoﬁ%ralther smg
sciietiiles eould batenbiaad thlsincwasing &tk paver shmhe axpRumeNtdTy

ddeBfing haintmiber vehRe domedinblsisei ght een weeks. TASTPM
mce are liable to suffer spont aneous sei zures and as

result a. nu r f
Inﬁﬂg ngag trlgI Rg nt H"tﬁ‘gg? \Aéodé/ rg ;J(IENg %BAE ?%doog/ ?%eS‘p
(P50 RAPDs LeB@'S of CHREREY wege ﬁﬁpé%wefed ¥ 1P bt thisgfigpse dig:not
reBch Qtaﬁsilnallaguﬂ@nn%\(pe@ 1180 or four days after the

final dose (equal nunbers per group) aninmals were

A @%PI@Q ﬂﬁﬁ\gnm t8<\,’l%rn§19a°l %né’x‘(ké i P P! gérﬁﬁ@& QRs lijH&%ed B define

th% i ?,f'ji)E? iy g%@ugfshpwgwggo?% n%o?cgywasse& g \pe Uken f om the
cosigd ahbgilewt plie cavdate ?@%fro’ﬁ‘éﬁ? SR ”%’a@"?'u%(éﬂf %99003”‘9“5-
Adjagept sedinns werstpined vih eithetemAfO001ABIR soesfieantibedy or
altehrshiodlp gith tHdaembleidtstdie Coagh Red. Wamhgdobye ahagsis sdftware, the

arB4 6 WEisghRsh stithe £RP %fé@!@é fval BkpredfiRfas 4§ pAEEMa8E ofith¥ thise

Se% gln g,rtegr ed at -800C for
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subsequent analysis of anyloid content. Prior to

anal ysi s, sanples were thawed, rewei ghed and 1n of 5M
w@eanitditme HCl contai ni ng Conpl ete protease  PCT/EP2007/052928

i nhibitor(tm tabl ets (Boehringer Mannheim added,

bef ore the sa Bono eni zed apd i,ncubat ed
A TRBor B R AT SIS od BRL DTS WP Rl CLl PR b nto
6 k Renm thidkugestiors. i Theg® 2inm eﬁcagewlllmfrﬁ@rre(i?s@wswtms Ade F. A
bl thé, mdst eevlaNard F tHe 1ab8tchuesin-S20tonk%, BSRAC andoD! BReflwere
pIQ&Qﬁ in ar@fe é@b%% (fa%et%g rmﬂb%réi‘)t foftEachldHimal RESBERSY Were

5 urther added as triplicate

h%@@fﬁé@“?% rﬁ@ fg %rg‘f/esﬂngta@ e??]be g'”@el s of Ab40 and
Ab42 were neasured as for the 4 week dosing study. An

Eraheddirsd watindeatakamoe avzitdels @000 (Shandeattissus prosessoanall

tls‘§9§é f&eﬁé@ﬂ@%ﬁbvﬁﬁ@b#d)@@ﬁsmgqreghr%nfmdﬂ as fixed
743 "(¥|=§t St of the interactions between the three

| [S vvere al so included. There were no significant
10(9/?% P encedMoet ween the two dosi ng schedul es (once or
100/ etbanglek®y). Wth this experinental design, firstly
100% Robilitgh Heohas Jeszed! kfl.AHher e were any si gnifi cant
H,g{ofcfegp@aczemkge,pv\een t he dosing schedul es and secondly,
her e no such significant differences, data
P?r?%%v‘feﬂ( \)/(vggdo& ng schedul es coul d be conbi ned t hus
i ncreasi ng the power of the experinment by doubllng t he
Onugabpletiaf ofthe pracassihg cyaim ltheswax inmpiegrisited fissuasegians were
trérfs%&lﬁe@f&mmdweh ardfin wat filkadase atueishndNmb¥aded uoiethdoy

%cér@éméé)ha{\gioﬂrfﬁgr fm'r%t eﬁdﬁi %\éﬁ uWa@e?rll Qded such that
S A 3Y i

1 Ve E ﬁﬂrﬂ his was
Cai”r*ﬁﬁmé mrsat"@@ﬁe@ﬁseamona@l% Qe@fseﬂ@éw'@éﬁw ted infye wax blocks
of piereé sectietts teachieSectiens vereaplecedoin the aonlds issshuthatthewiandzal

sUPlaBél BEe RALIEYOBtamoaRd fLBTE cWBing sLiddRN ddreWakhakenab efdure
th?‘tt eacF %e#tﬁ}ﬁ%amgusﬁ'\gg V\}éﬁldg\%h ﬁ\ dfﬁ@%&{l@ g r{é? m‘?c,qgtbﬁ?(neqatgf eIa%ﬁ

us.
wauich PRl I pATRIL: 1 R PETRTAlRE AOSSSIAB £25SElie AR themcaeiylyplaced
onge eadht mpwldtvwhich wasaiheh tapped amptibi rdoltenayvax. Eanrsidrddplocks were
théls cogled omER rafigkiaédplaefdntipthey colie bareaoald fidme treembilon

BIS k%' w&g sto%d B r%BMe{ePﬁﬁéraﬁ?FQ hﬁfﬂ?rs&u%% & er%Fcﬁ&HFr@g BIks were
u& g\ra §§Ct|] o g \?g oné { I]1agﬁell c} q tlne coated slides
Bpan raé‘ 8[‘1"5&?% %Pc? §F U] B AR
(Sagfest 1. hrs IrishtiigfrrmPARK sides: |B4’1%S€"Pﬁé%éle?rﬁﬁa§%?” Bﬁéd‘
slide | Wmeeweebessntﬁei dqoosemitise sgdtions weret molmted\ahe shitgstwese
nuisEred @&iséautlvél?dro'ﬁw i ke 2510B ity 6astibAk (2556 dreAakdp fforfeach

bl&!ﬂ(d Sq?d W nun%é% deptgg\cp?ge aﬂd zrﬁerl’\ﬁéécﬁ%ﬁ g%ﬁggg@%ratum until

CASSEtt or eac ssett

W% i n PFA until ready for processing and enmbeddi ng.

Enbeddi ng was undertaken on a Citadel (tn) 1000
Imn@mehdarThemisty waspndersieoran sétd oftitsdides r@ceasteslidehthe top

selcBbl A%4 RBeHORIRSSH AB4T 8aibFBYN (G30,096ditRIycichahfecd§iiding Mao p-
amy@ﬂf( tﬁ@l[)wépg Srtn Wﬁﬂ %e AB@ént%ggf’doﬁqeuﬁXho@é&q’ Htllbod}
recogn|3|r‘|g X- 4 B am 0|d A minimum of 5 sections per antibody per block were
labelled.

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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Hi stoclear(tm) - 2 x 1.5hr Paraffin wax - 2 x 2hr On
conpl etion of the processing cycle, the wax

w0 ppregat ed ti ssue sections were transferred POI/EP2007/052928
nol ten-paraffin wax filled base nmoul ds and enbedded

utilising a H stocentre(tm (Shandon}i_I par af f
bel@ﬁ‘dﬁbﬁiu%é Sreyelepmem o hpsedienepeuie es"GEFPPCtt'H%\P'O“”V'ated anti
rabb@enit @n-nigusB sécaDdases. Colbar daveloppehtivadac@n@lishedwith a

diabssbRezigPe tetranlBicehwage s@mirgedt (OWB™ orectdrlLabs) sSertions were
bn%fﬁ/céouﬂfé?‘?tél ﬁd RAf R/Iag}grn% B&ERLD Illﬂrb%'fd?e 'b@lﬁgld%‘ﬁ rbfédt Ra 88 4nd

ree sections eac ection e placed in

COYRS/IPRSGH ds such that the caudal surface of each piece
became the future cutting surface. Care was taken to
Seetimgeeré lefitto eacior atlesstas hoas fricreedicrostdpyd dmagesweree

caﬁgr"éld%nsé)L&@@bMﬁBﬂ"%é’rﬁéé&e%ufb@@@mﬁ%ﬁm dtalseréral lnages were

an%(yisr%fuuﬁlq Qw |neM g‘j{ %@. e%ﬁg?eesﬁ@’s m%sgﬁt%ﬁgskﬁ ﬁﬁﬁtstg darea
thaukﬁ’aﬁn'a(bﬁ”?ﬁ) X B8 ‘Wa%”' E?%edded bl ocks were then cool ed
on the refrigerated plate until they could be renoved

Anfanasit e vanzmncd suas Blsed lith weatenesit, see dind dosiog sthedule included
in thé 'ﬁﬂﬁre%éJf %d%b 3 AI?GHhé GlerbBfonRIbREAPThE thre SRS were

ran ont o
als&u&ﬁg%gl Tréedfe d\/&reaﬁ? ﬁlgm Sar}t Wﬁ?&gg’ %8%%”%% {\A%a%o(%ﬂﬁ%
schdules seneerfrityice weskishNYih Bisi xesrimeig! %Pée&fﬁ Brsdly Wercould
asddseifttieete overe appsigniftand diffeldinees betwepo ¢ drising schedules and
seCMAFEEH tHeVEWEROAd SUth siRifRantdiffdrestcandhts lflofethie W6 Bosing

rgi;j %ch I %%%Médv u¥ ricrré)éplré ﬁpgﬁ/ @tﬂé)éx fridr® By

rom Sl s wer e
Pgﬁ"%ﬂ ”b?ea‘f‘éheaﬁ'?:awsﬁfen stored at room
tenperature until required. | mmunohi stochem stry was
In thizderadidrantreaimset \8itho? E Bontiblotdyl eaiucm plaqudﬂ patlhology as he

mea8red %'a‘h%rﬁ@édﬂ RB&Iifsy WB4h AR by WagYedsdd by
27! 1%@ : 630%9{5?’ & tr?é“«?c%rhex%}1 G b0 BPnE. %cga d o, b8 0001)

in tﬁe&e@%ﬁéhe Ieted qféfafycal’éiet?g rP'%W?gP%IhQi yowm PBF%PUC%’ when

measwrierhwithai Bhtibedyt iecognisieg ABHR. iFhatlie pagholedyoras iedreed by

16 |6e/b Eh@d21)inaled Eoriey aneR 16wl bf e hippocampiobhdWB.3%
nr}ge denaxiingl hsiuigh Huabec! ear and graded

aco s, sections were imrersed in 85% form c acid

for 8 m nut es and then bl ocked in 0.3% hydrogen
Nopgidgreeiel misroraemerhage@stastasmater té’rPc%'@eP%@%'a” Blue) was
obg@veakincag @sice ﬂmmlthxe divgg treé3@daritth v2bElkOon&r7e Thistrhethod

visBRRkS BGriO¥EH BioBhd aRbssenlQQnstitlieHtiopthe, ox§g&i-taRsMELl Ng
haér%g Iog\b fOAUng ceée(ﬁ?fw;gogu%lﬁdq E\E&Lblg%}e\’@ﬁnwutna Alh%vels

ant i
of '%@E‘JFFH‘&?“ @g'ma%)‘f"?%rcqfével opnent was acconplished with
a di am nobenzi di ne tetrahydrochl oride staining kit
Cogbi(ni mbdelgect or Labs). Sections were briefly
FoffSWIRG et RbRBAH0MNG b WRyith ldTetFax iidea@isefisedabdve,

mﬁéspef&{ @,g%dtestgg ?Q%%qreas Sioééﬁh’tléh tng%g,ecégeédrm 8L and

ours ore mTroscopy.

th elfﬁﬁrg%g‘ égé‘éfﬁyur ed on a Leica DVRB(tn) nicroscope
equi pped with digital camera. |Inmages were anal ysed

Obiest rego@hitior{ asgaysof t ware (Leica) and results presented
Tha®b¥rtkcbdHrtichamsshPaxditané Baimarsatuad etdpedsibioterplofbnovel
obj@&ts'ahgqglles 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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An anal ysis of variance was used with treatnent, sex
and dosi ng schedul e included in the nodel as fixed
wetdogataz2 All of the interactions between the BCT/BR2007/052928
factors were al so i ncluded. There were no significant

| fferenc n the t dosi chedul e once or
NSt 20 Teleo e bpaR e Tmaast Enésd St
thWest@dm hqwa\eege&monm -Qlhd AST r@lcaﬁsﬁaﬁdg/wtff\re@m failed to
déhbristatnersitibe ingaimdnn te dbey} weresbitedistimgaist betaandoyel

ahh%ﬁ Sbj\é@t%eTﬁlé?e S04 %eﬁé@w hd wmabw% fiVBLRPAEE Sy H&Eﬁ.a

r?ﬁ be conbi ned, thus
thfe??@%técs%ﬁaﬁy\%ﬁgﬁﬂ%\ﬂgwﬁ %P?]%t V‘@B?%J)l ment by doubling the
nunber of mice in the analysis. In this paradi gm
Feareanditioriingpvagday?2E7 anti body reduced pl aque pat hol ogy

TIRSfeBESSHitRAINY rhdteh Wad BELiGRstyoe ANASMAR' A to EdrAmte a
pr@@t)n?tiﬁg%l %ul??@“ﬁsg?}%é t?uz rjcdé& RBighal 434 (),all't stvn'ﬁen

o SRS e e S0t 7 Pk '%ét“%éd‘é?’ﬁh old
HManiga treaiee githwakiclgl (arcer @ dyice dvaskivhexhiitedrasdefigt im
ccmtemml diffechntintoigdicstivegpf AbgritiveRinpgiu@etan thase gpinnals. This
déf%ﬁl W8 dinhitecté BPtréRment \Qﬂ?—éﬁ? wRen Q@mﬁﬁéﬁér@& ofite Enhtﬁ/lce weekly
l'evel of the hippocanpus and 17.3% (p=0.0342) in th
cortex at the level of the caudate. No evi dence of
m cr ohaem)r r hage (as det er m ned by Perls' Prussian
Mond) i P gcé rom this study treated

TM& E.thdy bl%@ tr@aﬁ.stratmn%frzgvm@@bugl ipUlitSREeHIPItdb TASTPM
m|cfa%} 4 ﬂnﬁﬂt'ﬂs' sﬁafﬁﬂ%gﬁ %‘h{ Iof‘é st F\H&'% n?éls F Sived IgG2A in

ygen-carryin 0

P Yok desiiere t?%gowaﬁns&%?a@% 2?)8% RermiRp el iy
henigphere W@mﬂaqad byaimmersionief® rer amaldﬁyﬁﬁtané@rcrﬁ@a@%for
histolobpWiHegett hemipheretwasd oslientgdafito prevasighed Rohl EpriaiH ™
tuHé§ Frodén Qﬁaylb@sﬁd aBREt é(h’@sfgr HieBquh Bndigsis 8flathioivo
c n‘ﬁe%‘ cognition: the object recognition assay and

ThHe" fear condi tioning assay. Object recognition assay

The obj ect recognition assay exploits the ani mal s’
A pegtlimingry prajysingi a gingle sestisindrasn aashedf colgndem selgation of birais
saPiplé@=anenBlesh=RDRET treatet! graups BY IH@Was peatakehiusimghivel
sARE r%’f&]lp%t@é’ol%E%Bb@#%lté&nsﬁéaﬁ%élyﬁé QQh@rﬁ*s)tate@ s that

Nl Pt oS IEER D ombe o np 007
angdp At MY 6Pt NiPRATAMRYS (8! éws@?ﬁ%% 'Bt“i?'c%f’o%ﬂd with 2E7

b2 @0 4)gnificeintociangeyini Al r ed cogni tive performance i n
these animals. In this study, however, 8 nonth-old

Fo%%lﬁynma%egélﬁé%sﬁt Hokdln KB Ghe ABAL) %ﬁ« & WEERSIS 8P

6 PR SO BREVE BRI ' ﬂ)a ok —

me:91 1 e?RPBrie niee dpsedoviintZE7 (AT &3 conjiet =4 RyrepiadenfPH
cdnbemteghiens wereedlfe décreaseal (B2.6% ) bubliist decedase failedite reaRE7 .
stﬁ%@&al%@hﬂioﬁhwdpﬂg oggsay The fear conditioning nodel

was designed to test the animals' ability to correl ate
a previous painful stinmulus with a contextual or cued
signal and recall th| S V\,hen presented with the sane

o HaQf H pa Vadablg Regiondy delay. In this study

V&iabbe R wlnoBe uences
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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TASTPM m ce treated wth vehicle (once or tw ce

weekl y) exhibited a deficit in contextual
walpdof7etamt i ati on i ndicative of cognitive inpai PCEAP200TI052928

these animals. This defi Clt vvas unaf f ect ed by

eat nent Wt red e of tw.ce

ol S e A R R R i e
mingdsotyre/ieGze dor the heemyi dhiait angt mennedfappg for(t3e tighy chaip.
Prinvérs eveveegddignedtaacdrdBgRd/ie ﬂetégyrdeécrrtmdt Hyslones and Begdigt
(BRTERARNSPYH:88 99 1C00t-PER Y O 6@%6Npﬁi@aﬂe§%tﬁ Q’ region

seﬂuériceA? g qaso(f%tposgqu%rﬁvgr'lflcg{lorhofsih(\a/\e ﬁér?ecglvsrég%b equences The

em Sec
V-1SaifE PP Benpiated éﬂr%ﬁd@ﬁ?c&@%ﬁd'”&“@@%@g dlerjpg Kit)
antissterogydatarpidainedt heni sphere was col lected into
pre-wei ghed 2m eppendorf(tn) tubes, frozen on dry ice

2pnd %9,5%,0%6 @gggégm 15 WRseyuent anal ysis of anyloid

e R AR P AR G AL SBEL 0
YSIQRARIY TGRET ISRONAKNEE ¥k P BLRFEBY AMME CVBGTYMHAY VWARQGTLY

TM8A ng the sane gener al protocol as above. Statistical
anal ysis (Student's t test) shows that there was a

oES &@nt, 511§b42 pl aque | oad in thal anus
e B R b 8 i cnpercos
TGﬁﬁAGIEEQ@ﬁGTG6&&TW@TW%WOTC/F@TGBC%M%TGGCGT

GGBETFOGATREGOFCOARGEAAGEGRCETAMI CGCATRGES TWERG TAGTAAT
TTRIS @ﬁ@ﬁ&b?ﬁﬁc@ﬁéﬂbé@@@@@?@éﬂ b‘éé@@eﬁ?‘?b@bcmmm

A%&&%%E%?ﬁﬁ‘%é?@%@ﬁ%@% RSO fBAR YT EAG
/e%@@&)CAT&M?T&JJ@@P%‘IG%ﬁ§%@%@§ﬁ@@ﬂé§§@@GGCCAA

GQGBCHS%’G@]ICAG]T&T@HET@@Ae failed to reach statistical
significance (p=0.052). Coning of Hybridoma Variable

E'?Q%LA%%%@ gpces Total RNA Wa?;;iﬁ!)é{!t
o éﬁa&&@e&mt&g e
_fféFéV%@RF$§ﬁ§§IGT@ﬁTd}K|% WW%@&I&&%@&&QGM%

(RT-PCR). The forward prinmer for RT-PCR was a m xture

2E¢fVLWB€&@ér%eQ(SE@ﬂ§N§Q©?' fic for murine
@%ﬂﬁﬁﬁ@@&g&gﬁ@%&&fﬁg@ym

Gcf’mmcyagzg%%@eﬁ.&%ﬁ SGEIATTAFACAS TRAdGP

ATIRACATT GG AG@B&CAGAAGG?@AG@ﬁCAﬁﬁ' @T@CMAG@T@CWAECTACA

AA@HTT@M@@@MWT@TGeem@@@AeAeggamﬁmemChm@memAG

G@A@A@ﬁﬁ*ﬂT@A&Rbﬁ’ %,& QQ%@ %%GG]AQ%&T REGAFREMESGAGTT

Gt

TAfri“ré:g Tg“r‘scu%g%é AP CE TR ARCECIUERRER anc

¥ quences. The V-region products generated by
RT PCR were cloned (Invitrogen TA Coning Kit) and
ConfiBIeaR&ritd ab ete @hhinl NRELiordE(CHRE YAleN Ond¥tHirtkdSe tNEkino acid
Seéﬁéﬁi D No: 17) EVKLVESGGGE.VQPGGSLKLSCAVSGFTFS
RQAPRKGPEW AFI SNLA YSI DYADTVTG

RFTI SRDNAKNTLYLEMSSLRSEDTAMYYCVS GTWFAYWGEQGTLV
Cloning and Expression of 2E7 Chimera

A chimeric 2E7 antibody (2E7c¢) consisting of the parent murine V regions grafted on
to human IgG1 (Fc mutated (L235A, G237A)) for the heavy chain or human C kappa
regions for the light chain was generated in order to express recombinant antibody
material that could be used to confirm the correct cloning of functional murine vi
regions. DNA encoding 2E7 murine heavy and light chain V regions and endogenous
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TVSA 2E7 VH DNA Sequence (SEQ I D No: 18)
GAGGTGAAGCT GGT GGAGT CTGEGGGAGGCT TAGT GCAGCCT GGAGGGT CCC
Wa BAAMACTCT CCTGTGCAGT CTCTGGATTCACTTTCAGT GACAACE I XBOAT52928
GGGT TCGACAGGCT CCAAGGAAGGGGCCTGAGT GGATAGCGT TCATTAGT AAT
TTGGCATATAGTATCGACT ACGCAGACACT GTGACGGGECCCGATTCACCATCTCT
MUATAGIATAAPELSICAENAT AO0ET (TR ¢ T EARESIRETGAG
ve dBACARCOIDATET ACTHEEV G NNBCERIAOSTGEN TN SITTAOT BESBETNA

%@Fﬁ%@ﬁ%ﬂ %QFF 2EE mtatbai(InBsAC icR33a0 beRGRan C
LTQTPLSL PVSLGDQASI SC

19)
kap&%@é@é‘f YLH W(LQ(PGCﬁPKLLI YKVS
NRFSGVPDRFSGSGSGTDFTLKI SRVEAEDLGVYFC SQTRHVPYT
ElepeatsTHIRHDbS e XpresDIn Veeigu i beayy( SR $PreNs§ioro)
GATGTTGT Base@allISCAAACT CCACT CTCCOrSEIpNon CABN A FeummatAT CAA
GCCT CCATCT (N GCAGAGT TAGT CAGAGCETOMOTA(RGARAAT GGATACACC
T 1015 - 2442 Antibody heavy chain
ATTTACATZAAGT AGEST GCAGAAGCCAGGCCAGI BT CCAAAGCT CCTGATCTACA
AAGT TTCCAECEAIT TTCT GEGGT CCCAGRRAGGTIIeAGT GGCAGT GGATCAG
GGACAGAT@;@AWCAAGATCAGCAGAG@@RGGCTGAGGATCTGGGAGTT

TATTTCT CTAGACATGTTCCGHY CGT TCGGAGCBGEEEGACCAAG
CTGGAAAT | enent ari ty g Regions

(CDRs) a he a sequences.

d oni ng g\(ﬁ]& Exgr(gérgpﬁeg?]éngép} 2E7 %ﬁr%cr?%ﬁ chinmeric 2E7
anti body consi sting of the parent nurine V

(popidigh @h@e@eaﬁa@a ayerafl §izg M?Pt?rg@e”@ﬂﬁwﬁﬁfeaioéd'u%t@@@A
pur288A)n)y araf will e pérehuponcthesize of thewemtibody dteeppiaserdgi ons
for the Iight chain was generated in order to express

Eleanee%?sn& F!'_@:Bsr?ené){pp g%g@%@F fo‘?lhﬁgrqtrbﬂtamce‘?(g eq ﬁg\ﬁ Zﬁég to
g chain

regi ons. Rcodi ng 2E7 rrur|
nces was

04 @o gg
V regi ongs wrﬁ@”?ﬁ?i”fﬁzwn;mq E&fég@% §hoes was

RLD- bshe!{¥0#%he heavy chain)P@h RLN-bshe (for the
| i ght cha$d8) 2464 eady cont ai ni NBCRPMAETconst ant r egi ons
(1gq Fc2nidt-ab&d (L235A, @237AYemdyciRunan C kappa,
respecti 9889 )38H enent s of RLD-Bahk expression vector
for heavg8@ha&068 expr essi on Bas®otéhackborBescri pti on of
DNA segnew7 -6937 (t6Hderintnpt er BAYAORSEE 10 15 - 2442
Anti bodystgayy chain 2443 - 2765 Poly A 2766 - 3142 BG
posﬁlgﬁrBF &Ements 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 Vi 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 AB 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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3239 - 3802 DHFR 3803 - 4162 Poly A 4163 - 6322 Tot al

backbone 5077 - 5937 (conplenentary Beta | actanmase
wa@ewant7y posi ti on of el enents and overal | si zeRCDEP2007/052928

vector given above are for illustration purposes only
Hand wi || depend, upon the size of the antibody chain

a n loBf RLN-bshe expression vector for
HumapseqohrdenGexgank sstensioBdyeMPad 155(SBES & Nl ban alelerixhe
VHEE e With 749 lderBityamhe an(riavadd RS (intQlilng-CORS1 and 2) to
d¥e Laable ﬁéb@g'ﬂe mRas sd8dd BOe MirtatPieavy ¢kt BG

acécéfr%%‘é’?%@ o i o B en *ﬁfegqt%dﬁ B

varighle Bpawechainy arants Wese desighecrases é’ﬁé'f‘ﬁ 9gheP qf¢ and
JHdi Hé iod grafitadf tre munenCBRs weingitee Kabatidefiniien with tyrp additional

fraﬁ%ﬂ@@&k%utﬁtlmcbt\ﬁbélhomm YNGR ArftiEeH3 Wk 8dth dbkved from
1aB éor%lfeqj' Jhe' eﬂj%ﬁirohgl f% k W(igﬁog %{&%ér)é dHtePEfth ¥igh

re | asm ds prepared

Cof‘%tfucé PP Jgifeer‘? Y%¥1 588| taﬁ{?e )CHO cel | sp P
Expressed 2E7c ant| body was purified fromcell culture
supernat ant by protei n ATableo#at ography on a FPLC
Constluell angrehipistet est eRdRdudi Ndi NGunRar\d by EMoge and

SPR usi ng Bi ogy The results indicated
that t he cc?ra?rgg't’&%% rmusegﬁl)regl ons vve{{e cl ongd aréd

expressed NSEPEnfg i =% uncti on body Wi
similar chabdcteristics to the par eﬁtpeﬁwa'me aresPeesly
H2ZE7 Light @wain Humani sation A hunman acceptor ¥equence

M th the Ggppept ID CAARL 135 (SEQ\W D No 24) apd
Genbank Accesion No X72467, which had 77% i dentity on
the ami no aci d IeveI (| ncl udi ng CDRs% vas sel ected as
DR |6 : il : = a graft of the
Humrmsreel \(Ié@mnfsrwmre shﬁh%kd\de mhmﬂ:yrbuﬂdmp of bveslagpiog ptigrs

anb IR URD A8y, HeRgichodbifRIbsasnifg ml’d&lmﬂtrﬁdﬁghl@ﬁ@@ssmn
ve%rstbﬁ%egég %é& h?ﬂ tﬁﬂe Mﬁg ‘J}g@ag en BQJH% %?Tgr%pséﬂueﬁ!:eﬂs
defigRrrom UiRcP tﬂfﬁﬁg‘uﬂi@ﬁ@%‘e%‘?{ r thoa st The DA ¢
engading tiehumeanisedréginns Wd %%@é@t"&l%)s H?K\%Eﬁdﬁd\‘p#@h\ﬁ?
(SELAD/N@GA R RH GSEQrIBOGE togetfedrivath sidrizhseduenbesand r@s#iction
sitdd W/b%etﬂgn cbhES § AR Mt S RdmYiibA Bk Se 586 Yedtdtai M1, H2 and H3
mtgrali{i_Dag he to genera?esbﬁﬂee%cg(ﬁﬁge gvé)é]fu *b%gh@ﬁt%?n ﬁﬁﬂul-ecpﬁnﬁtated
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
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 1D
NO:41).

Representative Examples of Expression of Humanised Heavy and Light Chain
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
confluency in 6-well plates. The confluent cells 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

39



10

15

20

25

JH4A. Hl is a graft of the nurine CDRs using the Kabat
definition with two additional franmework back
worioattliams at positions 93 and 94. H2 and H3 VWeCEEPWDN052928
derived fromH 1, but incorporat ed one addi ti onal
framewor k_nut ati on whi
to RGO EL 0 SiTRBRSY 54 chintned Wibdhe Bred, Buiandessheavy
chalradlleexpyessdd boropléteGmtivodwidat damdltahemReéBdue Hunman
Mouse franmeworks (Kabat#) H1L MP9675 and 93,94 A and R

M %j%;vﬂ) EW@QEB%%%S% SBREr éggélé(trla'ﬁsé'htjcl-?éwﬁcéﬂll

h
tra’tﬁﬁ%ﬁt'H”W”Q-lLﬁPg?ﬁ%“ré N e i e S R S

exppgssii in gultie bpttles-drar stpﬁ@tIQﬂ cpfgqggreéﬁlen fgvRls in transient

trarasfigaittiofis g atawno lifetsthaincbipaassontvestof BNAchtim b6 iwaisaised.

Ma%grf%rh ﬂ'ﬁnﬁérﬂrtx%ﬁijﬂe@ﬂ'an\ﬁég &Irﬁleﬁhg}ngfﬁﬁ@s%)wc;dﬂrhh@ﬁh@md
er

wit E %ﬁ |n si gnal seguences ived fromthe
r& oSeh acceptor framewor ks were included. The

DNAs encod| ng the humani sed V regions (H1 (SEQ ID
NO 27), H2 (SEQ ID NO 29), H3 (SEQ ID NO 31), L 1 (SEQ
Asddashiiant of PEY e@idiisedWariarits ¢iah, Helgliend i3 Lanid B-Amyloid

B,,{d$,§g ' Aon sites were then cloned in frane into

I on Ve tor
2R ggﬁém Bidualiels prteal g Brbldo puman
AB RePie (16 DRENYiRlea BLl el hal TRVEBHE CoaR HPSHLPS 2
referancet iTables bZ3&RvanedulS2ghavarious batckesyoftpurfiad (@EDal foom
lar c%@trarfslélnl trhifettibnd2 (SEQ ID NG 37) and full length
SEQ ID NO'39); L 1 was cloned in frame into
RLN- bshe containing the % glledl ng human kappa
constant region to gener encoding a full |en th
ELIS#an kappa | M chain (SEQ IESN(IMY). Repr S&antasd i
Apbindipges of ERpre€binmmaof Hundh?3*kd Heavy an@-00il¢ht
Chai n Anti body1Conbi nati ons CHOKI5 cel | s wer e0.00142
transiently tpHapnsfected at snalbdgsscal e with aldo202

conbi nati ons @i humani sed | i ghjoand heavy chaigp1BNA
constructs: L1+HL , L1+H2, L1+H3 (SEQ ID Nos: 35 + 4

1, 37 + 4 1, 39 + 41) in_6: plates. CHOK1 cells
passaged in DVEM F12, w favle oultra | ow 1 gG foet al
ELIS#Vi ne serum NP 2nM gl ut ami n&ESwefkg/Blown t o Standard Error
Apddmdihgency i n267e8himepé at es. The4konfl uent c&l0048%er e
transfected wHtth1a total of 7.%0%1y DNA: 30 nm§.00164
Transfast |ipHgdL{Pronmega) in @ubigrem A ut amag.ooedi um
(I'nvitrogen). gk ansfected cel Igogere i ncubat edhoaba 370C
wth 5% CU2. At 72 hours supernatants were harvested
and assayed for anti body onc,entrat| on and then tested
for bindingto human Ab by R\ ’Sp  Hurmnj zed L 1
ELSAThi ned wi t hMAte t hree humaniBed By chai féangard Error
Apdipdiegsed conpgEée Ehimrrrabody t Hi®4%ound to huRelP188.
Humani zed ant Hibtli es were al sd.e4pr essed i n 0H0GES
scal e transi eaRLCHOKL cel | 0.041 0.00174
H3L1 0.040 _ 0.00116

These results indicated very similar AR binding profiles for each of the 2E7-derived
humanised variants. Comparison of the EC50 values to the 2E7c showed little loss of
A binding activity had been incurred through the humanization process.

Comparison of 2E7 Humanised Variants by Competition ELISA
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whoedriied72 For optim zati on of expression | evel BCT/RP2007/052928

transi ent transfections a heavy to |light chain

ress t d. Mat
267 BRi G A8y Bl epkednninpdies b fa ot At HECT er e e ar
thescibilibnis 0N bIEEGINANGDENESEHA THTFNES peltgrRed e

mofis8 @53 Ml inGf codtpétitbiBhisged Variants HiL1, H2L1 and H3
L1 in b-Anyloid Binding ELI SA 2E7 H 1L 1, H2L1 and

hunani s nt s S ess d for blnd
Tl s o RRafiontioR Nste BREGISAER FaGS: b Lonap Ha%he Binding
achivily gf Wﬁéh"eW‘é'"@ﬁlsﬁ% N?%a%?ofﬂﬁ%re‘él é%@e%?achﬁ@@r@r%w%dy
1) hathblekse-Frarsploid; biellated twmman A8 mieplide (Jad®) neas imfnobilized
thrtgh $trepstavidih eh IEaJlsA pra®s! Rbgss §E‘ﬂbﬁtlﬂoﬁ§lﬂ%b‘%ﬂﬁed at a constant

AN [t T B R T
543048 Touek gelegiEg 4 G5 KBl 6
COFEU_SB&%TMQI!? Felmovy iegulid of tep apsRYEd Error Ab bi nding 2E7c

Chi mera 0. 043 o 00183 HIL1 0.051 0.00164 H2L1 0. 044
0.00191 H3L1 0.055 0.00094pikap! € 7 ELI SA MAb EC50

an r Ab binding jyera 0. 044
C%“%%%M%’L#Sf’%ﬁ eb€00265 HoL1 0. %%6'%4 H3L1
0.040 0.001 16 These results indicated? very simlar Ab
bi ndi ng pr of IGseéud/mi) eStandafd Errer 2 B¢ sdpginipd Standarddrdor

sevalohds. Conpay gon of thgogC50 val uggpoto the 2k7e3
howed little lF of Ab bpngi ng acti\ifgy had begy,

curred throug he human tion pro s. Conpar n
HZ'?EI] 2E7 Humani seﬂ’ﬁ ariants gly;gCon‘petlth%% ELI SA2E c%)

i meric and hu I sed ant dies H 1l HoL1 P
H3L1 were assessed for their ability to i nh| bit the
2) Blamyioiinizelutierra civstant pencepbatipomf iBermdeid wasergéncehatet
witRraufi6tiohEseri\Bf hiimaniSaNZEEt aritibedy Frabfs — themmikitpe fchiding

corﬁﬁl 'Ld 1%(]5 EH/I% vyfsra%dgé & %Hﬁgné ) v%llg%ﬁntta& r?gonpaf e
i O B e e .

for binding the lmmoblhsed parental 2E7 MADb was then detected. Table 9 shows
results of two assays.

Table 9
Competitor MAb  Experiment Experiment
1 2
ICs, (ug/ml) Standard Error I1Cs, (ng/ml) Standard Error

2E7c Chimera 0.052 0.006 - -

H1LA1 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

All humanised antibody variants inhibited the binding of mouse 2E7 MADb to 3-
amyloid with a very similar profile. ICs, values generated for H2L1 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 g-amyloid.

SPR Biacore™ Analysis of 2E7, 2E7c, H1L1, H2L1, H3L1
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1) Immobilised b-anyloid] biotinylated human Ab

peptide (1-40) was i mobilized through Streptavidin on
wER0FAIprat es Mouse 2E7 anti body was added at BCT/EP2007/052928

constant concentration along with a dilution series of

2E7-dehved humanj sed variant anti i es. Bou nouse
The pelip YT elran! BevBbAge MPYE JET AR ST e g 7 B
hugenjzeg sierantsTHbl b HPLJ e 3Ld hindirg efhuman kesaapyloidrpgitide
(1480 142 erdVAkseExqRidimEBactsPE mhamsis oh a2Bibé6™ 3000. Two

d Bm Frdr 1C50 (ng/ m) Standard Error
.r%@( e 1 50 65 H 10 171 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
MetyodAanyl oid in solution; a constant concentration of
(i) Briafigy k20 desoasnge writis of bétatema/aid t i Ogpeaptitier (biatimymérd asheC-

te%m&%@ca%ﬁ}e@% 'aba‘t)r@}éta\é@fri Bdehsor e (%I uskY & Table 10A)
The%%l@o%é%&rg'm t%?l wﬂl F éef:eP BWéroa'n p\g§§eoa% gnef

sed
StrRPIBYICinRS AR BF12PF BLoBCaRAtEN eI R s O - 82”57 for
TabledliOAaLTvweo $epardde menswere sarriesanbisaria & Wag eattied outon apgyw
stragavitingetdemeoideslifaia@fims A stvdvwerecssskbttallp thet same though

th é Yésorﬁ@?k@ e%c@frffﬁﬁé b&r‘érnrewg’ Iugé@ﬁdnn?fﬂ%s ErRB bﬂﬁgbﬁn
et s atteed G, LSS LR e
copcerwratiensgz -Gy pM-gnih wsr Q)Uwga@aisof?t'en 678 o mingtepg9d
disSo@8ebnltinde 462M0mBLBsAVdre isedai = tav eate PHTEY peaminate. $or Run
2, IeR9irint ROR U B &f Bét@fﬁnﬁ},@ol@ﬁve@c@ﬂurggﬁn%htlBd@iy&on@éﬂtﬂaﬂbrﬁfs of
0. (}/_qgtl 5rﬁ\/| gﬁ% ?e'ﬂsb{ilgn rff&%rlrage aA(?ﬁ%go& i \?)g{ga[bggaha
Rugi - PACYAETR® ARFORAUGN (TiRciaS 'SEUHE ORTERYRS G 1 he

(ii) FRegghamyloldn(f 48) eod §1 é&wwewlnmcww esditgrent suslpsoe Pl a
CNEbibsérsoHcHip tdla fevelnefck2a resumenbatnitsgdsiaset fonMakie t10BY.
Th@%t. ddids w&emmd%ﬁﬁ,ﬁ%ﬁ HfB??E*" B@ﬁ‘ér%d%a@é&ﬁé\@r%e
ook ety Dol conifigtofgiep S of b meRfRt g yses

forplablentdr s of reconbi nant nouse 2E7 MAb, chineric 2E7c
and humani zed variants H 1L 1, H2L1 and H3L1 bi ndi ng
MdtRod@nen bet a- anyl oi d peptide (1-40) and (1-42) were

In ?1‘7—:-53%5 rfcflngt%h&gth@ a%ggi fas ?é@ Fe6d! & tﬁ’él a"f\u&m&e 8 Qptured

toa of 10%0 2%50 re?sso% nceotﬁnrlrtbs‘t on an an% mouse IgG polyclonal antibody

surface (for recombinant mouse 2E7 MAb) or a protein A surface (for humanized
H2L1) of a CM5 biosensor chip. Freshly prepared beta-amyloid (1-40) or (1-42) was
diluted down in HBS-EP buffer and passed over the captured-antibody surface at
concentrations ranging from 4-500nM (Table 10C and 10D).

In both methods, regeneration was via a pulse of 100mM H3PQO,, 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-amyloid. The chimeric
mouse-human antibody showed a slightly reduced KD of 45.8 pM and the humanised
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Method A (i) Briefly, <20 resonance units of

bet a-anyl oid 1-40 peptide (biotinylated at the
w@@rinegs) were captured on a streptavi din bi PGERBINT/052928

chip (as used for Table 10A). The anti bodi es were

di | ed do P assed over the
cofitibi anpe A (D Te AP el ACE. BRan His poGpastrates
thatdirgyhurgarisation ProBduisNragiiepivery stugeessiul@ny verpigtle affinity had
begr kL. athe dddiisnaieaekatatiorednibetiuced & HY ahd MBBad arshriafihut

beﬂé‘ﬁmé? BiéctN&Mon lﬁ ﬁ%tcﬁfYérQhéystb%ﬁﬁem& ghdHSWoh@fifets dPeWithn

me though there were sone

> th%&??%ﬁrgﬁg}é@{eﬂ? ?htge?) %’&ﬁg[’f‘g{‘g’ used; Run 1 was carried

out using a chip surf able WA ch 16 RU s of
Arhmtoayanyl ol d were captur ed,kaand ant i bokky KD(pm)

concentrat|{ons of 0.001 nM 8nM wer e used an

assgg-}ation tiﬁgnq)f 4 'm nyiesg andl a diqggagci ati on 4 ge

of 20 m nut ﬁerg used aﬁ gél oW ra§ of 50m pe{’

m nute. For @SS et d a %?d

were captu eﬂi’eﬁﬁg& $1D1 X | hnd§/65@ﬁ1rpnlt raﬁiggﬁé of ‘i‘{3 2)

25m2EZNM wer e Beed. The fil.84e6 at e| anfé.4ds<ocCi atl on48.1
times were|thergape as Run dee howeves gisBes di $soci gd.5o0n

time was regueed tonls maybes. (1) qBeka amyl oid g 3
\J. ’-I-U) allu (Ir=43<2) Wil © dllL 1= bUUpTl UU Ull Ul | | e et
suttlddes of a BWB'bi 0sens®PO%hip to A-38wel of <2900
resonance unitBurfds used $.8reJabl e 16Bye-SThe 922

ant i bodi es| veefagdi($pt ¢d dewpes n I—BS— ERBobw f er amd.6(2.0)
paspgqd ovel thg,byosemsorilela-any N; 6§ujfa( e atgg 4

concentratjons_ra g| ng fr nMv 64 s used for

Tabl e 10B)| MERHdE B In ﬁn? econ(d gr?ce i he a‘é%gg
Was [eyﬂse;ﬁﬁl’ﬁ@ﬁ@@t ant186©6 es wer 8.68e155t  ¢apBdOLel9)

t o HsLhevel | of ROOA- 2500 r@geemNcel UNBRBedN an 76.0

anti - nmouse| | g&gepobycl onal gagysi body surkage (for 572
ek Wy e ST ot M W )

hiimmni 7zod anonr o
mnmarrarTiTtT 2 CJU |LI_.|.} Ul A Uiy MT USCTITTOo Ul \S ]| . LILL

prepared beta-anyloid (1-40) or (1-42) vvas d| I ut ed
MedioaehA (i hwaiBEsdeRtolmohfireT thahitie paditienk! dwe rmirtpeacid residues on the

C- féaﬁrnug efbaata (samfREParid t6 DBELAhYISHI(P:AD) Hidn@t NY

10 SIgnrflggﬁt al‘rl‘tgmlgl ;ﬁ'g&%e? eébg d SHIAAS or
e et e i el Y o

The surface was shown to be stable and unaffected by
regeneration. Al runs Vabk thRIbl e referenced agai nst

buffer bl ankniindfFt BeRs- Anabysi s gyas cakbi ed out

usi ng the Bi acor e- ana oft war &, Bl Aeyal uation
version 4.1 . Resu|? 49@ J&lﬁ V? )5, us gozﬁ’to rank
order the @antibodies hy hetf a- am/I oid binhding kinetic

data. The d2E7%d obtpl#d8d is éf@@aﬁ iTe8€ah| 3171 0A. Thi s

shows that{ the parenyal 2E73Mzbshasia-KD3gf 36. 1 pM
for streptiavidin-captured beta-anyloid.| The chineric
nmouse- humajnH2iot | body-48howed 3a83sbi| gitdeyd | 88iced KD of

45.8 pM and the humpapsedconsoes¢tissseanpgsd riom 54
(H2L1) to 93.6 pM|(HL L1).{In conclusion thijs

denonstrates that the humani sati on procedure had been
15 MeYRId/B SHME ¢SS (e ARAaWEH Yerfebistofen@bily dehYn adirst 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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been | ost. The additional backnutations introduced for
H2 and H3 had a snmall but beneficial effect, although
wo b@7dififer ences between H2 and H3 constructs BEBEP2007/052928
within the standard devi ati ons for these experi ment s.
Tabl e 10A Method A(ii) was usedto conflrm H‘f
in mygEmeicREDS 9%9%%6’ cvepld Bereagedn %@P&%ﬁ%ﬂé {8y /Y HOding-
Affioity ibessuremyite iottajred4@ingddethad Baire shdyen in-tablg 0@ (1- 40)
did not significantly alter the binding properties of
2E7 and H2L1 . The dat aT&Jfflga]erd is shovvn in Table 10B
and did ||||| hi—s- gbllu B—was] used to

negate aV| ff ts p _ntlal in the first
assay for mat AVI diMs)) ef fegDs, caWlittuStapdaet h Fab
domai ns gf a single antilpody nol eDelviatibnmeH3ng at t he

same time g5 two slpaaenty bed. a ahylsgi d nol ecpl es on
t he bi osensor surtﬁeocgl}e% ri rbégje nes, bg f or ns| of
. ¥ .

bet a- anyl|oi d) WO rdase the apparent affinity of
bi ndi ng. [ARS,iNi Ty _ btabned using Method B
are shovvnﬁ}TIiUTabl {r%%u %210392 '%ence that this
assay pravided triE-47€5) Bi ng ﬁ#’ ities \as
obt ai ned when—Fab fragnments—of H2ti——obtained by
papai n di gestion, bound streptavidin-captured
Evidesica AMgtitaF @ssay-rioyidestrye &il finding afanikesdwaoNeINRe whapiFpb
fraghhdrits affHZSI, bbained bi¥Papbin2igksibn, et hod stréptaadin-ahpturedszda-

am§|8.dqmb byl %mbr%ﬂwo@qg iMetIRIPA () t\m e dlitatéd RDIoPSi4ANES
on the C—term nus of beta anyl oid (1- 42) conpared to

beta anyloid (1-40) did not SI ni fi cant
Methpe & W ﬁ?%ﬂ%‘?"c‘ioé‘é’”wfn At Paaeiiond teeq va%%c' st 6?8"
the ifbiesminREDf Mib-amyiaiddl - Q@lcompanmiew@&taaar@wp@u (he@) Higl ngthown
S|gmfba'ﬁﬂ§0|al@erlﬁ)@b|naﬁa§|p@opbﬁ@sld11 af identicyl sequericarcidne tb heouse 2E7

ﬁén@é’cﬁzlf%pﬁh%a talyin@ 2E7 using the Surface Plasnon

E{’ a.F ?@5 escri bed above, H2L1 behaved
'SS?‘?ﬁ‘f”a%/e 2E7 in binding to the peptide

enconpassi ng am no acids 1-12 (Abl, SEQ ID No:15) of

the b-anyl o d pepti de ahabladODt o t he peptide

enconpassi| i géyg.ds 2-d3 of Jme b-a(lyl oi d peptide

E)’-AbAﬁyllgi’dSE?fll Ex l\/b e’?’bnﬁc ¢M§e1:) tg ffungt Pmalt Ihs 125

conpare th rmnl SEEsh H2L1 e Lk t§e4gqr enj4 nouse
nonocl onal bat h t 2 day in
Zg | oi d et n%géﬁ%jdggg?l Het hhove. Bot h

the 1125 b
H2L1 and 2E7 signifi cantly TTcreased counts per mnute
(CPM in blood conpared with vehicle control, CPM of

In & gedosipilantotiye eritape MPPgsStUl Itk bweng Mersyriage Plasaipn
Reddhanc® &skay He6Ghed BB8G, HAR 1 beha ¢3Igmildarty36)2E73n Atndingite the

peptide dn¥EhSasSNGdIhG Bcip® $112NAR1 LSHD I Slo: 15) B thégharayieid
pe;ﬂlag aagzot t]BT e tHeentBAP: a&% driho 8888 2t @5df 15O PRANY
peqtlﬂg (%% ata provides further evidence that

Ef4gnt| body has retai ned
Activity of H2L1 in the 1'*° 3-Amyloid Efflux Model
In order to functionally compare the humanised H2L1 with the parent mouse
monoclonal 2E7, both were tested on the same day in the I'* 3-amyloid efflux model
described above.

Both H2L1 and 2E7 significantly increased counts per minute (CPM) in blood
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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nol ecul e. Investigation of the Pharmacokinetics of
woR00r1sma 2E7 The terminal half life of test apCT/BPuY7/052928

in mce was investigated. Test antibody was
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wifPOERTD Toof M dopn Bl B AL hOT e thagiDa Sedadiyps
coppowty vanphiels) wer e t aken from each nouse up to 5 days
after dosing (one nouse fromthe 2E7 group did not
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40bily g el Sl SOl 003 ﬁsa Mmoggs P 55 days
aftendpsinaugnarmeuse iromgke 2RA 9rqup)diginot @mpiete the stydyanst one from
the IHRL hgrogd was BemOvel fibin 6tsegdentdnslysis betdusg)it 9etaniE2apparent
thBstedadaied bé@rﬂ&ﬁmﬁ%@ﬁem?rﬁ(ﬁﬁ)og%@v% Webd AeBBured using a B-

n t Tmax Time of the served maxi mum pl asma
amg/%'ocgérﬁuﬁr%tél‘?%ACLp Total plasna cl earance, Dose/ AUCp no

VA Termi nal phase half-life was determ ned as the
Anplysis of thie dat@ingicatestiatihd Burnandseceantibady Hhhbas a &reninal half
lifeCsIRFERBL howalirt micat (Fdble i ) Gvhithvie comba@blei to @t of the parent

md ROERBLORaAUMbR) A RIiEeFs hgs] Tanst or mat i on) o

ose concentration-tine palrs occurring after the
visual ly assessed onset of the term nal |og-Iinear
phase Vss Volunme of distFa®8rlilon at steady-state, Clp
X MRTonf Effsearhetef H2L1 on pétaaphesBl(n=8yyl oi d | oad in
aged non-hmcﬁé;( gimmtes A stuygdy swas conducted in aged

Cynonol gus 1M (appr oxi mat.el.y. years old) to
i nvesti gat Xéﬁosure re<r%od§{s1e1 r}g at| onship with
respect tc FoLl com drmation and

cl ear ance |ardh} he subsequent 8éfif‘écts on CSF and CNS
anyl oi d | exgssmLRgekl y | unmbamaGSF (t aken under
ket am ne, %%g%yqaﬁr)an d blood sanples were collected 3
weeks prior ose of H2L1 . |mmediately

f ol | owi n§™EXMPPIENY BHMRPERT SRR s recei ved pl acebo
(n=10), 0Omaxy/kgofthaeByrved nafiiuRglagmecdientatorl Ony/ kg (n=10)
H2L1 andcthen Tex gissa deaam@idsefAOCoh2 weeks. Bl ood

sanpl es forpl q@ﬂﬁal &nglhéﬁfe@aﬁgterh'%éd]as ﬁ\@gtlo oﬂﬁ?zlwhépfllgth%ﬁnﬁal
t aken weekly

Ab40/ 42 wer e Brgfe] f%%%oggmt Qéllléu aged isq\%énwlglghted&weﬁr re(gresswn analysis (after

C orrpl eti on of log ‘ﬁaésformatlon on those concentration-time pairs occurring af%r the visually

assessed onset of the terminal log-linear phase.
Vss Volume of distribution at steady-state; CLp x MRTgins.

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

45



10

15

20

25

30

35

40

dosi ng period, aninmals were euthanased for the purpose
of brain quantification of beta-anyloid by biochem cal
wa@eargsag2 as described above and investigati onP@I/EP2007/052928
m cr ohaem)rrhage In the | owest dose group (0.1
kg), aninmals were euthanased in a staggered fashion
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by the Perls' Prussian Blue staining nethod. This

nmet hod visualises ferric iron (iron is an essenti al
weostiizigent of the oxygen-carryi ng haenogl obi PCT/BP29d7/052928

inred ceIIs) by produ0|ng an insol ubl e bl ue conpound.
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Nogvc?g t ?%C}]nggg%gﬁ TQ’( feg f(or%) rF%%ﬁe rﬂ’g(—fsesfégl off amgl&&}/hsAnAL%l Meetlng
of He$951Y DT PHARIG NP EBH. LoD & i qMarch 2005). The
potenielrfertigl.t iowlicy an inagpiopriatecesnampe ésuctias easephatitis imps o
agedbeSH viairRdstigatddMiony ch N0 yised) @tsréstingestalainbakeysom

ad \t%ﬁ ?et r}eta‘fmer‘(ﬁ@%anartﬂoﬂég@b% dd? n%ﬁ%llgé%/%aﬁé@of test

se

male Rl vpE eaﬁ'?@voa imgpune pd‘i?bd’ asedvz;gibsaﬁnﬁst'%ﬁteio

foltogmmptrg\)engw iagmmlagraﬁ@mﬂr vwahgmj Q@y\éalw addition

CNS ¥edibod sainplek elere stalyred ¥00evadé kARSI ng day H2L1 in
vehicle (4 m/kg) every second week for 8 weeks

StuJ‘ Hav rpousl y by slow bolus adm nistration. The

onsj sted of _sodi um ace atetr rate
SRR e P I s AR
makeys weteadieers® (vehizlexgionar, 108mag/ka/desindhdaeHBlakia vepicle (4
mikg}) Blary bbeonidhvesRIors WeeHOatealerues!E bywslo® toheseimibistration.

ted Q% §o<§|§|¥1€3c§tatt@ﬁ‘|hyd\%feeﬁ 51 ﬁf@;ﬂnllqj $ifn edetate

Th'e%ﬁn%%?ﬂ

oA B LRl PR EPRES thf MUy e prsg 1 pormL.
thes iy s S BOSRESGHY Werﬁébes%btﬁéfﬂbf?ﬁt@%ﬁ)ms%éﬁ's Ahaéh*@rq hend
10viele kntbedear dinicalcdaspdgrels. n- 1 i f e ani mal observati ons,
THRASWIR] iuatibRsiVef-armPRIAbY brR-ddiacamiy QLIPERA! si h¢ rbloa@bvenght

fo&dﬂgqnsaﬁqggon(yvogéw?w@th%% WAk rr\@!:ro[)%)g ifl-itSHial

| on I n
obgamatars) i MO ET P B TIPS S Shedpt
(mélbé@watquwmahﬁdd i @@ébrp'ﬁb ugRRETH /DS OKiE qeltﬁfmmatlon
in Beai ﬁollo@mgvmemd)psspmrgam weght$, enadragcoss obssvalioss vande
mi6RBELHE SskePatiBhd ofdRE BRIIS celipal §5IKAIRBEd ShdByrabsiRbioAs WS

COR(?LrIJ'[ ?II %rﬁ Fn%[s %8)9&)@%% ik QGaluﬁ%%%ésspem%gd \ﬁﬁv\%ﬁ:#ﬂ dosing.

un sc deat hs there were no signs

i ndi cat ed an influence of the test itemon the general
Reasditgli ti on of the aninmals at the admini stered doses.
Théhewenelnp uraniseduida deattiss end Hterowsre mo signawvisiah inglaakes agy
inflUREBbIChO &kt A&YH 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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serum chem stry) were concluded to be age- and not
test article rel ated. System ¢ exposure to H2L1 (as
wore@sarad® by AUCO.t and Crmax) increased appr oxXPOEHER1097/052928
in proportion to dose. For both dose groups, there was

no nmar ked chan (72-fold) in tem,c. exposure
SRTIBEPTHES RUNZLI0BS MeRsopt) fNE - oA s
appheXireaigirie prapogiofrie dese. Forf haiimAieseogrpupse ere vias norinarked
changé (=2deldd it 8dtdnyic Egfosarabetaesn thanedt Hbwy andmith @os®sampling
pemggg'oscopi c or mcroscopic findings at necropsy that

suggested a test iteminfluence, specifically no

m cr ohaenorr hatge or encephalitis. This study was _
Thesmugea Rusigns eioRAMEALE RREHPNE Hethedwin dgissiesi Ry SF-analysis,
ariertherei veare Re guacatscopis oagiaatdopivdundings GenemopsHbati stugpested a

tebtatm iAMiEHEe LsppticAlytrd rhidrrabedirkadd ererfcepitdlits. June
2002, the OECD Principles of Good Laboratory Practice

revised 1997, | d J v 1998 / EM (98
T P B Srehinadtt BERuRENE Mieb i oy FobP b BeEcte
Regatatiops ps eifinedsingdermap Ghemigab Lay gaiivies dtansh? terkd 9a
Chidanmkaienm@dsetd Jid 2002StHecO SED dHriasibleENY/Gobl MEDGRDY P)fetice
(rﬁééd:1@§7,qga@u61aﬁd?riyn 909 NV Aty e HeiM él?gss he, tﬁg@%ﬁsensus .

D4cia? R SRR of HRS LD BRI P 6 thd @?Qea%?%ﬁ%neénd
Managgment oMUt e e N Y MINO N 00316 Saciss canpfecied in
compiandeawithy thatabdve spgulativrayand standagdewensrioayidefed@mecedtable to

U bDnecglldy aereitesal ysed by i nmunohi stochenistry. A
coronal section, at the level of the m ddl e tenporal

ASHJ| cu ont elui n'.nq ions of the dentate gyrus and
J\%%EE@%,—“@E—%&Q@«SSSed into wax as descri bed
Thedely erairFeamisphifiedff the sehiepitreateg cysemelipgus maeaaiie monkeys

frdnatheldbede siutii werepamalyset bamhimbnadlyistocHdmistrymnes bl akction, at
the b eI ehe %@d@t@nﬁp@raﬁ@%é& é’oﬂainiﬁ IthiBHs @rnthtﬁ% Agﬁt%ni SitengyruAsb and
g RB0Y It AR P Ao he b Bel EEOI™ 21 DY U
ImEWNARISIOENGMiEinn BREANS 3Yere laRg IRk Witha PeR®ERTtBPdREES.
mawetonalrantitpdysiaése to AR 132 7). arevitheghé AR42 antdaidgd(20G10,
mMéHOBRABI FitiBodiDidk 6yt Hisifd ARKNU B VA Bssirdf wipd R praak abbve. A

visRh I ﬁfsc&r HERLG %tpféqﬁga r@/‘é% g%%ﬁgoggﬁﬁgéamnp’f$§éég%i ZlLII ::e

a an alysis. o
vehiE el Bl DR G HoWeH SYiie0h e ertne
Thereapassaigo Reidencsr ¢ficeteberyasenarjakealiad Abzansl intsaraurinal H8.

time points (at the end of weeks 4 and 8 after start
Arlysid @5 bB@)anhyi Q@AM IR IcE mBRXESl inWiAdm& O/ kg (n=|9) or

, = . o) I .
B ﬁ%@*%&%ﬁlﬁgs ey °utsj§%§?%é3 v e Rer R s (g e
end Shfer!s %ﬁmaﬁgﬁ HaibpEdq gemeanea's ggsqd with EPmgkaynT) or
10PmeladpetP) e nergiehicigt dased coptmls 61=5¢ diPPHleduplieate samples
weddahylgeed Usdighthe eahnendaligtavailable inbgiretics ABIHARELIBA Kit,
inctiBPRY io98mnt BEMC) ConbbllsBmpRIIR &S ahbI08Bd hisih HeSEShd at 1:10
ail @S Thiftg e/ < ﬁé&cﬁ%eﬁ‘ti,%hﬂ%{%%n@hesjfr he%‘ﬁ%é&%ﬂ%s were
tesi%ior a get Y. 3§@)S\Ner aBa ¥s , ay\n tS unikaown -

BrHAACE v FALRY APRUPHI AU S Y FrP et ¥ithisi ng

unkigyteirsg@raanes salueg hackcalewatedte egimi waligs using standang curves,
and ithemt dooected dbradny samyndilutiev. eT stafiaghhdl R vdie rof wed2 teduad from
thdsBRaMpRAIEPE SRV B THBRMYD bdlow Y ufeslid pPRBhIOVSE: laf45@BIek from
anwlsn?reatéljz-)/\/ith @J2|L1 %&q@’ngé sfg'hf?i@antly higher levels of AB42 (p < 0.001 by

student t-test) than in control groups.
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animal s treated with H2L1 contai ned significantly
hi gher | evels of Ab42 (p < 0.001 by student t-test)
W0 b@n/1in7zontrol groups. Table 12 Week 4 (pg/ m pCEERI008052928
(pg/ M) Control (1:10) 104.1 30.4 29.8 7.9 50ng/ kg
(1:25) 830.5 79.1 615.8_ 50.2 100ng/kg (1:25) 1020.5
84.4 492.7 46.3 Data rpﬁhlﬁaa were obtained from
di l{ut ed sanpl es. Resul Weekddpgimil neatWeek(egmiker e
not e’&ﬁiﬂom 1gRNY datla pepihs s e i therpo eater than

t he 5 5 ,Eg?ﬂgg{\d or dug3 8 57%np| e XOLEE[F%éLgtha“ on,

onl a o neyl

nmyr< UUI IIL " rl uu

ptrotess—
Expr09aikg (k28)or s ancol2A® +844 and orfiSlah + 981y
Dald nebenﬂed werniltaifiedtodre dﬂmbésamplesnﬁews §rogtbh nast sameples

weFéﬁR UREd ab Hianidag saits MetasitherBiedbs th’éiﬁtﬁle}t&i étéﬁdé?rf(j esitdue
| £ ce ines (eg
%M@ﬁ%‘i@%%p a%%?;a ceé]%e'ﬁ Ie%?@r ‘ed cell lines
sui table for product| on of nonocl onal anti body at

| arge scale (for review see Bebbi ngton and Hent schel
Prédistidnqitobgss/ol une | 11; A practical approach (edited

ExPrésSbe Vs torMncbdtd Pds b%—oﬁ’érﬁ%ly ﬁk&éa Yo amplifbieseld@on
maélfje&%ﬁt?c e%Se%Q DZ—@'—% %r %utg%%e sa/'iw %tacsg éwbé ?éle%etg‘ﬂ%n%&b@r

trapgsuce @parﬁer@ma@%a*&tifé Gl 'éﬁﬁéeq GH&P%AH il K%E@ Progjice
endineerd@ celhitheNeuidble fa ppidutciiorsofahormctondi mglbséxqaféame scele
(foRvideaer BdbdingtadhdHdntédhehDNAIGIoMIng VIR 18CA peactical

app%gav{efd éQ@bﬁéydA%r bm%gékfsmﬁuepm bb&7) )SREbRB 1ol regse

oxALr R el PG e e Tl Wl gl o %ﬁ ﬁo 3 cis-
actingrspayences optife aad eljerme GCetantentafhighgriow). SEQ. ID Nos:42 and
Noct3redeaiptifyrsaph y,codind séquedniae forpid héavg ahaioranddiiight drain.

Lalg®-sBale GRéd RN A%GEANGSrrad thiki i dadtBEdQis(ng- him&eferived
Com¥gr§e%)t(¥r§8 %ed u(?’)l fgltbf/\%ﬁ%&g)%ﬁ&?%n % [n%&gé hggélfanf%atlon of

thearvast e TGk PITTAY P9 TEIPR Magh e RHpPBRUT Caion
usifigiam(eat cationg ek¢habpe ahd mixedemdde @rtl serante hedroyapatite)
chrdfHitdtirgdHyanit@perdisadTPA @ired refivaanmeiitraten isffollomedatyisofinal
ultﬂaﬂﬂgﬁﬁlﬁgﬁltr%éﬁ Hhal Qr%blé&brn‘f@étﬂon%ﬂgb@%jr'tHéan&ﬁite@tr@ute

¢ é{g Pol ysor bate 80 O ng Arginine

of gHwals r@f‘f’bﬁg Sodi um chl ori de 3. 00ny D| SOdI um edet at e
di hydrate 0.01 86nmg Hydrochloric acid gs to give pH
5.5 Water for Injections To make 1.OrL Nitrogen To

Exhinble &¥kRaeButical formulation

Ingredient Quantity (per mL)
H2L1 50mg

Sodium acetate trihydrate  6.81mg
Polysorbate 80 0.20mg

Arginine base 10.00mg

Sodium chloride 3.00mg

Disodium edetate dihydrate 0.0186mg
Hydrochloric acid gs to give pH 5.5
Water for Injections To make 1.0mL
Nitrogen To fill headspace

Amino Acid Sequences of V-regions of Acceptor Frameworks and Humanised
Variants
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Am no Acid Sequences of V-reqions of Acceptor
Framewor ks and Humani sed Vari ant sMB9675 heavy chain

wa@eweptar2 framework V regi on, am no aci d sequePCEEPSBBE(52928

| D No: 21

EVQ_VESG)GGLVQ:’GGSL RLSCAASGFTFSSYSM\WRQAPGKGLEW/SYI SSS

S STI YYADSVKGRFTI SRDNAKNSL YL QVNSLRAEDTAVYYCAR MD9675
M9RELv \heansichaicaegepter framewads N regionganrin®Rsid SF@ente (SEQ
IDMW:29)
E@%W@E@QW K
ST,

(j I\
AGTAGTAGTACCATATACTACGCAGACT CTGTGAAGGGCCGATTCACCATCTCC
MISBASHEANT CTAAGAAIDCAGHEWIIE NAGHIATONAGSEQIDMNGAZCCCGAG
GABECACORCTHTGE AGCACTCTEEACARS CPWEd BRchgitTad@sBcTCCC

%@fmg ERBTRNAC T ERELRRTARERG TRAC REIHEIASCATERACT

A BITPEARRS A ALRSES I FNETRADWICAAEAPATTART
AGTASTAGTACCATATACTACGCAGACTCTGTGAAGGGCCGATTCACCATCTCC
AGHRASCVR DBE SESGIETDRTAK SRVEAEBYSYKY CRASAGKENGEQEBOMBAG

Gﬁ%@?%#%’déﬁ%@@'db@&éﬂ%or framework V regi on DNA

GATATTGT GATGACTCAGT CTCCACTCTCCCTGCCCGT CACCCCT GGAGAGCCG
ErAinEsCRReT AN CRUITaNNEAAIA TREgNPACRREQ

ID MWVGGATTGGT ACCTGCAGAAGCCAGGGCAGT CTCCACAGCTCCTGATCTAT

DWM@G@H@EMT@@@@VS@TWM@%%WA@@@E&WGS

ATTA
AGGTGGAAATCAAA Humani sed heavy chain V region variant
CAAS1133 iphbehain @aceenige frameoFQV| regian: DA (SEQ ID No:25)
GCAAVIIN AHSEEGACRGUST BT SCAATCH TEMED OB ROAPGCB Y YEGAGCCG
Gdﬂ'@@ATCTCCTGCAGGTCTA}?TC@GAGCCTCCTGCATAGTAATGGATACAAC
T PR AT éé*Pﬁ“ @%mh&@ﬁb@*@r S PR E TR AT
TTEGRE WS A SHEECCIES DT GACAGGTTCAGTGGCAGTGGATC
AGGASIAGA ACAGH :v“ w:e:n ~~v:e NG GBEACREITAGGEEGTTCGGG
TTT@WGE@W@MT@G@EWWAM@@EA
Ggg@ CCAGGGAAGGGECCTGCGAGTGGGT TTCATTCATTAGTAAT
TGGCATATAGTATCGACTACGCAGACACT GTGACGGGCCGATTCACCATCTCC

AGAGACAAT GCCAAGAACT CACTGTATCT GCAAAT GAACAGCCT GAGAGCCGAG
Hupmanisedcheayparhain ACTegian cruanttidccrosya reidr searencedSER 1D

No:26)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSDNGMAWVRQAPGKGLEWVSFISNL
AYSIDYADTVTGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCVSGTWFAYWGQGTL

VTVSS

Humanised heavy chain V region variant H1 DNA coding sequence (SEQ ID
No:27)
GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCC
TGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTGACAACGGAATGGCGT
GGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTTTCATTCATTAGTAAT
TTGGCATATAGTATCGACTACGCAGACACTGTGACGGGCCGATTCACCATCTCC
AGAGACAATGCCAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAG
GACACGGCTGTGTATTACTGTGTCAGCGGGACCTGGTTTGCTTACTGGGGCCA
GGGCACACTAGTCACAGTCTCCTCA
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GGGECACACTAGTCACAGTCTCCTCAHUmani sed heavy chain V
region variant H2 , am no acid sequence (SEQ I D No: 28)

WEMQNBIEEEL VQPGGSL RL SCAVSGHTFSDNGVAWRQAPGKGLEVWEP2007/052928

FI SNL

AYS| DYA TVIGRETL S KNSLYL RAEDTAVYYCVSGTWEA
Huagjee haauiHiady vaﬁa ’raé@ﬁnanav%wnpg\’% ID
Ng: ?,E)Q | D No: 29)

v TATAGTATCGACTACGCAGAOACTGTGACGGGCCGATTOACOATCTCC
AGAGACAAT GCCAAGAACT CACT GTATCTGCAAAT GAACAGCCT GAGAGCCGAG

HeranestieanEHain ATEGIBT G ROEEADA GREQ TIMIGE 28} T GGGGCCA

GASCTACACKE CACBRETTICEAG NGB PREGIREKE COTEEGEGGTCCC

e e e A oeor

TT@@WW@WGB@M@@L%WMEWB@TWC
AGAGAUSST EOOANGHAL TRROTG TABC TGRARBTGAMOAG CENGAERAGRYEAG

G/((SE@;b@T@T@ﬁA)TTACTGTGTCAGCGGGACCTGGTTTGCTTACTGGGGCCA
G CEEEGAGECT TGGTACAGCCT GEEEGGT CCC

ee
GGAT TCACCT TCAGT GACAACGGAAT GECGT
GGGT CCCCCAGGCT CCAGEGAAGEGEECTCGAGT GGATCTCATTCAT TAGTAAT
H UWA?A@'AM@BAWAWWG@M@WEWTM ID
ASHGACAATGCCAAGAACT CACTGTAT CTGCAAAT GAACAGCCT GAGAGCCGAG

E\@‘L%%@@ éEB‘EQ[@E‘EJ& §SNERN, &RE LA
Y N§E§g A GTLV
TVI§ISVI\/IT(§PLSLPVTPGEPASI SCRVSQSLLHSNGYTYLWWLQ@GQSPQ_U Y

KVS
AnVPEdiok! vaRYRARE RA ESAIRNYM] FGEGTKVEI

TEBAGTRHIE AGERR T ROAGEE TG 68BFccc

TS AR RA TR AR BT EET SACGRBARIBEEST

CEETHCCATETEST CAGBGCEPAGIEACATCTAG TBGATATTAATGBATAGAGAT
Tmmmm@mmm@ﬁ f@@éﬁ@@ﬁ) C

CREPARTERAKMAR I TUCHeAVy chain amino acid sequence
(Fc mut ated doubl e nmutati on

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

DIVMTQSPLSLPVTPGEPASISCRVSQSLLHSNGYTYLHWYLQKPGQSPQLLIYKVS

NRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQTRHVPYTFGGGTKVEIK

Humanised light chain V region variant L1 DNA (SEQ ID No:33)
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCG
GCCTCCATCTCCTGCAGAGTTAGTCAGAGCCTTTTACACAGTAATGGATACACC
TATTTACATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGATCTAT
AAAGTTTCCAACCGATTTTCTGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCA
GGCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATGTTGGGGTT
TATTACTGCTCTCAAACTAGACATGTTCCGTACACGTTCGGCGGAGGGACCAAG
GTGGAAATCAAA
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bol d) (SEQ I D No: 34)
EVQLVESGGGL VOPGGSL RL SCAASGFTFSDNGVAWRQAPGKGL EW/S
WO-L@®113172 PCT/EP2007/052928
AYS| DYADTVTGRFTI SRONAKNSL YL QUNSL RAEDTAVYYCVSGTWFAYWEQG

'V'?‘\T'}hlf'\?séi\kﬁ%%\ﬂ'ﬂPL%P%P&?@&?M&?&WW@%\@NM%@"
bold)i (SEQ ID No:34)

EVOtRAYSESAYPEESYRI S EAASIGFTREINIANKREMNIKE RE KM RRISTTENL

D A R RO,

TFVEVLN&@@KNQE@@YWW&WSGEWNWMN@ENRWWEﬁﬁHT
CPPBIRAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDG

VEWW@@QEW%WW@Q@M@WWW@K

SIS e S

GAGGTGCAGCTGGTGGAGTCTGG
H1W@%WMW CCCTGAGACTCTCCTGTGCAGCCTCTG

BRI IIFETEEREE e

bR
GA@@&@@W@@W@TC@@@WTWA@ACTOACTG
CGI OCCAGEGMESGGGCTGGAGTGGGTTTCATTCATTAGT

M@@%@@%ﬁﬁ@@@@ﬁiﬁ@éﬂd’ﬁ@@@@ CAGCGGGACCTGGTTTGCTTACTGGG

OCASET GACAIEEI R KATACTT o
CAEEEFEA A0 A BT EEA FAGRACTEEACEEXE EARCOCTFE K IEALERGC

AC GCAACACCAAGGT GGACAAGAAA
T%ﬁimﬁf@ﬁmcCGGTGACGGTGTCGTGGAACTCAGG

GAACTCGCGGEEGEECACCGTCAGTCTT

BECTACTCCCTCAGCAGCGTGGTGACCG
CACATGCGT GGT GGTGGACGT GAGCC

CFAFPECEEANAAOECERAES KEKE
ACGAAGACCCTGAGGTCAAGTTCAACT
GGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGA
GCAGTACAACAGCACGTACCGTGTGGTC
AGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTG
CAAGGTCTCCAACAAAGCCCTCCCAGC
CCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGG
TGTACACCCTGCCCCCATCCCGGGATG
AGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCA
GCGACATCGCCGTGGAGTGGGAGAGC
AATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGA
CGGCTCCTTCTTCCTCTACAGCAAGCT
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AGCTGACCAAGAACCAGGT CAGCCT GACCTGCCTGGTCAAAGGCTTCTATCCCA
GCGACATCGCCGTGGAGT GGGAGAGC
WAANGBETACCCCGGAGAACAACT ACAAGACCACGCCT CCCGT GCT (AT PX0(A052928
CGECTCCTTCTTCCT CT ACAGCAAGCTCACCGT GGACAAGAGCAGGT GGCAGCA
. CTACA
e , TGLEETOA
TC@@AT@A@&CJ@WCACEA%t at ed doubl e nut at i on bol d)

CESEQALBASTC BB TCCCTGTCTCCGGGTAAA
EVQLVESGGGL VQPGGSL RL SCAVSGF TFSDNGVAVWRQAPGKGLEWS

El SN

Matye B?AWG&??PWKR@E%WE&AQ&WS&W&W&@

botq) (SEQ ID No:36)
EWOYES ST &EPOVES SAFSSKINSGH S [BCE MKDYARERNVE KSNESAS AISSL
AY@TDYADTVTGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCVSGTWFAYWGQGTL

VTV 3P ORGSR AR OMDYFEN VSRS A S H
ERRSGLACASSYM MBS ST RSN CRIBYSI RS GG BHT

CF@CPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCWVDVSHEDPEVKFNWYVDG
VEVIEIANAHIARIRER M SIS Y KRRV 8 STV IME IOIMINGREKOKYSNKAL PAPI R TS K
AKGHPREPQVYTLPPSRDELTKNQVSLTCLVKG FYPSDIAVEWES%G%P EI\I 1T

P R R R A R LY

PPVL DSDGSFFL YSKL TVDKSRWOQGNVF SCSVIVHEAL HNHYTQKSL SLSPGK
H2HBulFiehpth BNA(BEQNR N&BT) | D No: 37)
GASS S CABCTTEETICEAGT CTEE S EBRECTIIESEACAEECPIEER €8T cce

T A oo aerouen

CTEGAATAGACTATEEACTATECAGATACT GT GACGGGCCGAT TCACCATCTCCA
TR X PP CABTACECAGHIACTGTGACGGGCCGATTCACCATCTCCA

CTACOICASTATT TGRSR CTETACACAT GCCCACCGT GCCCAGCACCTGAAC
CTW@W@@E@&ACATCTGCAACGTGAATCACAAGCCCA
C gA GATCTCCCGGACCCCT GAGGT CACA

AGCCCTCTTGTGCCTCACACATG CCCACCGTGCCCAGCACCTGAAC
TCGCGGGGGCACCGTCAGTCTTCCTC
TTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACA
TGCGTGGTGGTGGACGTGAGCCACGA
AGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATG
CCAAGACAAAGCCGCGGGAGGAGCAGT
ACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGG
CTGAATGGCAAGGAGTACAAGTGCAAG
GTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGTGTA
CACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT
GCCTGGTCAAAGGCTTCTATCCCAGCG
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AGACCCTGAGGTCAAGT TCAACT GGTACGT GGACGGECGT GGAGGT GCATAATG
CCAAGACAAAGCCGCGEGAGGAGCAGT

WRAATHBDACGT ACCGT GT' GGT CAGCGT CCT CACCGT CCT GCACOACIERE2DEBA) 52928
CTGAATGGCAAGGAGTACAAGT GCAAG

W@% QLB CROAKCART AZARE A

TGAGT@&ACCAAGAACCAGGTCAGCCTGACCT

TW@WWMM@W@G@@%@M@G
LACGCCT CCCGT GCTGGACT CCGACGEC

y : ~ Che e eeeiel
i e ;
A/*FGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTA
AA Mature H3 heavy chain am no acid sequence (Fc

MdtufcaHEOh SO ERaiRLAMINcO Bcidos ue(rﬁganDn’NQétaa)double mutation
b(&%ggggﬁg_ggm&smwmseﬁ S VWRQAPGKGLEW SFI SNL
MEPAA YRR PCSRBYRINSS AT RSN AMANARAARSEPHE
YSIBXYADTVTGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCVSGTWFAYWGQGTLY
TVEEASARTRRGHERPSREIAS SIBWSBANTERT
FPWVLQSSGLYSLSSVVTVPSSSLGTCHW@CNVNHKPSNTKVDKKVEPKSCDKTHT

MY s el eos o ende i e e

VESPIBSAHE AP NET ERBKBKETY Wil QRBINBHEXIBIOSRRISPERAPIRIFEK
AKDQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT

PPYEE@N@SWREEQN@R&RW@MGWWMW%K&LE&@P BKT

Hﬁﬁ, RN S RPRL g QVSL TOLVKGFYPSDI AVEVESNGQPENNYK

CASSA GOPBSHF RCISKEATDRSRAGERHESCIVIREMFHERTTRSEBEESBTKCC
TGABAQTETCENGT BCASE (TRHQGGATTNOAGET TCAGTGACAACGGAATGGCGT

Gd@@@@éﬁ@@ﬁé@@@@ﬁ%@é@@@@é@ﬁ@@%ﬁ% AAT

TT efni.v‘ﬂ .A‘ll RGP RGE A ACHS g C

A%@@ﬁ@%@%ﬁm@@%@mﬁ@&%%ﬁ@G
GAQARSPGLAGTOTAATAATEIAT PAGIEE GAMA R RUAGL T GAGCGR A

GG@@?@@@K@T %ﬁbﬁ@ﬁ@ﬁﬁ@@@@@@eﬁ@m@@“ @@"@MWC

GAACCEST GAC A
OGP A ACOORTACACOT TOCCAR TR IO AR AETCRIAARMEACTC
TA(DACCCECWMM GCCCTOCOXNGEAGCTT GAC
CTREAGA TSR AP A ARA GBS ANCACOAA BT EARCAGAAGE T
TGXWFH%E@%M&%%%%W@%@@%%A
ACTCGCGGGGGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCC
TCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCAC
GAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAA
TGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCA
GCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC
AAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCC
AAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCA
GCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAA
GACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGC
TCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTG
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ACTCGCGEEEECACCGT CAGT CTTCCTCTTCCCCCCAAAACCCAAGGACACCC
TCATGATCTCCCGGACCCCT GAGGT CACATGCGT GGT GGTGGACGT GAGCCAC
W@2WGACTA GAGGT CAAGT TCAACT GGTACGT GGACGECGT GGAGRTIAEEINAAN52928
TG£IM¢(¥KJVVKXIIXIXX¥KI¥(I¥EHACAACAGCACEWACCEWGWGEWCA

Rk RS RAE AT R0

GQ@M@XXJAC{:CCCGAGAACOAOACIBTGTAOACCCTC{:CCCOATCCCGXBATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCA

MWW@HWW@W@@T&@KR
TVEEPSAKI R SDEQLKSBTABMECHLIENF MBREAKY QYEUBNAEQSSRGQESV T

EQSBKI3 TYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
DI VMTQSPL SLPVTPGEPASI SCRVSQSLLHSNGYTYLHWLQKPGQSPQLLI Y

L1 @@é@‘x‘%@’éﬁéﬁ%@ﬁﬁ‘ﬂiﬂ )SRVEAEDVG\/YYCSQTRH\/PYTFGGGTKVEI
GAJATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCG

GOOAESIET EEPSDEQASTRAS\CATEAGINE YRREARX QAISTRMAIGISEINSCESC
TAYTTEEORPREBT ST T AGRKGB R EAYACFETUCACHRITEESTORFEFAT

AT A A e R A acaTT CAGTGGeAGTAAATCA

CREAGEA] rﬁWWKWWTK@Q@TT

CCCATCAGGECCTGAGCT CGCCCGTCACAAAGAGCTTCAA

CAGCEGAGAGTGT Optim sed H2 heavy chain DNA (SEQ I D
Optimiggd H2 heavy chain DNA (SEQ ID No:42)

GAGETEICABCTERIEEHGT CTCELRELEAEETE IS CACTCEEEEACCAGCC
TCAGNA GO d FEEeT T &G TTEARE TN AFE&cc
AC R B S N AT AR AR S AR O TR AT CARCAGATT AR C

AGCCGGGACAACGCCAAGAACAGCCTGTACCTGCAGATGAACAGCCTGAGAGC
CGAGGACACCGCCGTGTACTACTGTGTGAGCGGCACCTGGTTCGCCTACTGGG
GCCAGGGCACCCTGGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGT
GTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCCTG
GGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACCGTGTCCTGGAACAG
CGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGC

GGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCA

CCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGAC

AAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCC
TGCCCCCGAGCTGGCCGGAGCCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTA
AGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGAT
GTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGA
GGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACC
GGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGA

GTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCAT

W@W&W&%@@@M
C AW GACGCTGAGCAAAGCAGACTACGAGAAACACAAAGT CTAC
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CGAGGACACCGCCGT GTACTACT GTGT GAGCGGECACCTGGT TCGCCTACT GGG
GCCAGGEGECACCCT GGTGACCGT G CCAGCGECCAGCACCAAGGECCCCAGCGT
W@ GGCCCCCAGCAGCAAGAGCACCAGCGECGEECACAGORZER 2N /052928
GECTG(ITGEWGAAEEACTACTTCCCCGAACCEEWGACCEWGWCCTGEAACAG
( € { ]

GQﬁaifﬁﬁﬁcﬁﬂIKEQKHGBMJJSTGCTCIJKI)MHSKTTGECTC%%(IIXJVKESA
GTACAAGT GTAAGGT GT CCAACAAGGECCCT GCCTGCCCCTATCGAGAAAACCAT
A SACCEGAGH GEWGWACACCCTGiIIIIW

Cl@m

cmmmmmmeemm&mmmmm
C@%%@@%@W@M@W@@%&@AGG

GW@@@W@W@@WA@@GGGG
Iole) GGAAGGT GGACAAT GCCCT GCAGAGCGGCAACAGCCAGGAGAG
GCAGGACAGCAAGGACT CCACCTACAGCCTGAGCAGCACCC
TGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGT GTACGCCTGTGAG
GT GACCCACCAGGGCCT GTCCAGCCCCGT GACCAAGAGCTTCAACCGEGG
CGAGTGCO ainms 1. A therapeutic anti body which is an
anti body or antigen binding fragnent and/or derivative
t hereof whi ch binds b-anyl oid peptide and which
conprises the
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foll owing CDRs: CDRM : DNGVA (SEQ I D No:1) CDRH2:
FI SNLAYSI DYADTVTG (SEQ I D No: 2) CDRH3: GTWFAY (SEQ I D
wWOR3N13a72 hi n a hunman heavy chai n vari abl e r egP@IEP2007/052928
originating fromthe VH3 gene famly and: CDRL1 :
RVSQSLLHSNGYTYLH (SEQ I D NO 4) CDRL2: KVSNRFS (SEQ I D
CNH‘SS) CDRL3: SQTRHVPYT (SEQ ID No:6) within a human
1.1 i gHt thetapentio/antibaty whice ¢ anamivody aaantiggn oINSt FRIMAfit no
ander desefive heeedliwhitdhaseid f-am@enReptide aihd whicAAbmplisss the
f,&)@-ﬁ,@é No:24). 2. A therapeutic antibody according to

o)
_ h hunan heavy chain variabl e

Cq’ @ %@i@*ﬁ ene selected fromthe
2&Aﬁh‘<§ SHBPYALF VWSEQHM ‘Fenbers: VH3-48, VH3-21

CDRHLHS;ENEEAYVBBQ]DN&@ 1 3, VH3-74, VH3-64, VH3-23,

witMId3s B&narYkBav é/gb'%aln\aéaalﬁé,re Wo@@nat\ﬁbl?vro% the WHEB déhe AMWy

angdene selected fromthe follow ng subset of VH3 famly
Menbers: VH3- 48, VH3 21 & VH3-1 1 The VH3-48 gene or

an allele thereof. . A therapeutic anti body
C%doPdlS@SLbHSMYﬂ"QLHllﬁEWDCNPﬂhe human accept or

COray KMSNIRASf(sEmEDNGS) s derived from MI9675 (SEQ I D
Cdﬁg_@gb-ﬁﬁggphqf SHd b ﬁof 5anevvork 4. 4. A therapeutic
w'tﬁmsaem@%%égﬁ?gﬁ?ﬂa?“%@% ol grﬁ#@gﬁ’ﬁ%ﬁ S A Eihoe
discleagrin) CenrapyAROCF T O Mp:R@-23) of which the

initial four residues faII within the CDR3 region is
2. I eplaagedpbitid AifibbdE SdHoRrnd AR IAimOMid WRicH eROfiurddr h&uelehain
vaéabl%r tgrbe{& %ttéscfrcﬁ'ﬂt' body according to claim4 V\,hl ch

m no aci d

r-esr‘\d%egneoaeeﬂe%ﬁomee S lpvig suhset g VHatahomB sy vina-46,
oAb A AL M e K A
17 aBdVN’BQGWHB 2bavHB® & We3ssquence: SEQ I D No: 19

tha&x\@ L8184 homrthéfbmématsbe&,é%fvhb f%ll} menmbrsdwg
af f YURSY § onor anti body f b-anyl oi d peptid
,K, eg fc anti body accordlngto claim5 in

V\hl Jﬁet\/i'i'@ @R acceptor heavy chain framework derived
or &in aleld/PBRE&H. and JH4 contains one to four am noacid
resi due substitutions sel ected from positions 24, 48,

3. 93 rmér%lbe@t%é a&ld fo @h Il? eamﬁHér{ gcceptor
e%@%@%trb arﬁgﬁgrrgs d sveg from I%E\QWIID VE ﬁL together with a
framework 4.

4. A therapeutic antibody according to claim 3, in which the framework 4

sequence is that encoded by the human JH4 minigene (Kabat):
YFDYWGQGTLVTVSS (SEQ ID No:23)
of which the initial four residues fall within the CDR3 region is replaced by the

incoming CDR from the donor antibody.

5. A therapeutic antibody according to claim 4 which contains one or more
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 B-amyloid peptide.

6. A therapeutic antibody according to claim 5 in which the human acceptor
heavy chain framework derived from M99675 and JH4 contains one to four amino
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heavy chain framework conprises the follow ng residues
(or a conservative substitute thereof): (i) Position

woe®rdwa7®3 V 94 S or () Position Residue 24 \WPOBER2097052928
Sor (i) Position Residue 481 93 V94 S 8. A

t herapeutic anti body ¢ risjin VH ai n. hayi ng the
acklgsidHe subsditutipps ﬁfﬂe%/tﬁd %% qOBl“R%% 2‘6 %é éna/ef 3% ﬁ*&’i‘q%t
nuhdering). t he sequence set forth in SEQ ID No:32. 9. A

t herapeutic anti body conprising a VH chain having the

7.5 eq%efp\%%%)gﬁgce 5 bbby 5&:0%%l 1N 6 #EVRATHR h}é%é?loé&iaﬁ‘txr

havi n uence set f dt:#] I n SE D No: 32. 10.
e RLPIE T S BRI S DY ol Saa0eF (2 RREYPRS 1 he
substijufeterreafdt forth in SEQ ID No: 30 and a VL donmain
()havi ng the sequence set forth in SEQ ID No:32. 11. A

Pdsiédfpeut i c adshqfly which is an antibody or antigen
93bi ndi ng frag t and/or derivative thereof which binds

b-anyl oid peptide 1-12 (SEQ ID No: 15) wth
94equi I brium cohstant KD | ess than 100pM and has an
equi l i brium constant KD for binding to b-anyloid
orpeptide 2-13 (SEQ I D No: 44) which is 1000-fold greater
(“)t han that for peptide 1-12 (SEQ ID No: 15), both
P det erm nati on bsé nqg made in a surface plasnon
Pt hance ass%}fs' Y9'i si ng peptide captured on
24streptavidin ¢hip. 12. A therapeutic antibody which is
93an anti body orV antigen binding fragnment and/or
ggderivative theyeof which binds b-anyloid peptide 1-40
wWith equilibriumconstant KD | ess than 10nM and has an
equi li brium constant KD for binding to b-anyloid
O'peptide 2-13 (SEQ I D No: 44) which is 1000-fold greater
(i han that for peptide 1-12 (SEQ ID No: 15), both
Pd#éticri M nati onResedurgy nade in the surface plasnon
gr esonance assay described in Method B of the Exanpl es.
9313. A therapelgi c anti body according to any preceding
4cI ai m whi ch i SS of 1gd isotype.

8. A therapeutic antibody comprising a V4 chain having the sequence set forth in
SEQ ID No:26 and a V. domain having the sequence set forth in SEQ ID No:32.

9. 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 ID No:32.

10. A therapeutic antibody comprising a V4 chain having the sequence set forth in -
SEQ ID No:30 and a V, domain having the sequence set forth in SEQ ID No:32.

11. A therapeutic antibody which is an antibody or antigen binding fragment
and/or derivative thereof which binds -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 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 a surface
plasmon resonance assay utilising peptide captured on streptavidin chip.

12. 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 3-
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14. A therapeutic anti body according to any preceding
claimwhich essentially lacks the functions of a)

waedraatiron of conpl ement by the classical patP@BEYEP20a71052928
b) nedi ati ng anti body-dependent cellular cytotoxicity.

it At e AT SAS SR PR L 2t BTl bestce
1-83 EEQID Ne:15) bokedeipetinatona heine deRdedt dis SHriage PRsEIc’i m

resonante a¢sagicbtribdy it Miefadsesf tae lE®ampleshai n havi ng t he
sequence set forth in SEQ I D No: 34, 36 or 38 and a

13I | g%th%%%'eﬂ%h%%lggﬁ%égﬁ){? g, fo eannC f&;‘ggec%lr{ 5!5 nw Jvl'ﬂcl? E%f I&H

581t 1%n conpri sing’a
ISQtYREr apeut i ¢ anti body accor di ng to any preceding claim
18. A nethod of treating a human patient afflicted

140 t A heRmpa0Nd MtBoBE BEJR@RE {oaér@cbréd:éiﬁf@ﬁ(ﬂalwmbh gBdnagily
Ia%ﬁ%fuﬁ&fonyiﬁ;éﬁp?ﬂn & e%e%rt ‘og?h taa% ﬂ\tivbfnatnd%)

Tl
SRR G A g G MY s 3 o 16, eig e

of a therapeutic antibody according to any of clains 1
15t 0 I6therapebiic artibutiyaataordingfo daimeth inavhicit rebidued P85 and 237

halé 88dARIRtat&d tomidhisdy | oi d peptide-rel ated di sease. 20.
An anti body or a fragnent thereof conpri Si ng a VH

domai n havi ng the sequence; SEQ |
16y ddnRETRPRYNA EH'&'bPﬂéa%Cé’ﬁQj%@eC'a'@EbW"E?hl\ﬁ‘“b%y Compr'ses 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.

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

18. A method of treating a 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 any of claims
1to 16.

19. Use of a therapeutic antibody according to any of claims 1 to 16 in the
manufacture of a medicament for the treatment of a 3-amyloid peptide-related
disease.

20. An antibody or a fragment thereof comprising a V4 domain having the
sequence: SEQ ID No:17 and a V_domain having the sequence: SEQ ID No: 19.

59



