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inhibitors ¥ yr‘l’é © SN’ dregngrdlet i9gRerarsisaRtiopedN fiE foght | body 6G
whi ch bi ndsof fft? %ﬂ%#tedﬁséewtmsfﬁaﬁ)reﬁwwm Yespepnday derih atiealr 34 and 40 i s
di scl os¥d. rsimardropnesfandlirethpsevenes tis leads tathe sevprecigeaélatetigisipn seWt i nvent i on
there i s prosoted caAVDeatkgelddvelopnhatgan eiienbé rgadedbeh BiffwBhidhmr ecogni ses an
epi tope of dr3-fiatsl einthlieiph btife bibetse AP Aintialy eSDEBBAMB pattateof f 3-anyl oi d.
In a parti cjél@bp &ERGEH) H@d%s&:ﬂﬁsatuﬂ#r(éﬂ@rﬂf\!fr%n% b1 tllEH B g Protein

r ecognl Ses cﬁé%a?é)%q(ﬁ)&rﬁn & wgt/fml}f]a?l' 1?8291 (?ba% (Scla% v?f&{: o%'e 5% thie it {jues 28-34 of

ic anti gen
b| ndl ngi ro‘cteé?rﬁ V'P'é’@!?gﬁl %ggt%r{'% h?r(? 8 V@FSq’%ﬂrﬁwrﬂ‘igH E’@B? Nde that contains
resi dues 28 s Rioliferaty ”‘é‘h@ft HEderdip BEF fah peuseretingelnitypicdht i on a
t her apeut i cﬁaa‘?ﬁ aw:cm fieuglops tittes syevisfashihe devsippmeasof e wgdfawpe of
f 3- anyl oi d hpepvérde infrauentcemisiohs, thd teevasegliaoimotanrséiduiashe2dbsameof p- anyl oi d
i s provi dedf phdriiersiginteat ofemdaaipnie iirmoh thihdokm3\cehtidRBag, tifles RReUt i ¢ anti gen
bi ndi nggor caceur@ dWioGhe JRE0H Ph&BRcsoreRis SRRy le;e?-ﬂMb%tg'nQ%%qu& t hat

consi sts of Jn%b% §el§1%rmgo86ﬁﬁ BNv%%o%éus% vgloﬁr@é ah %rrhg ofPf OVI ded.
In an enbo hérgtor nd|n protein

whi ch 10re s res[ir)tl?éesha\:."};’eg'ﬁao'%%pr%re ! r?ﬁYed)‘?pﬁlgfn(S’?’gﬁF?fmeﬁté 9s provided.

In an errbo ST SYRS FWECH AVER VMR In RareueRBe S3suetion ©f leAlfY \§&3e! bi ndi ng pr ot ei n

is an anti H%W‘"éFroarﬁw‘ﬁ@hV%PWﬂng%é@qmmb'tﬁﬁwf(VEGEéY&SWﬂ@n ve thereof. 15In

an enboihi neandotbéliat grewiprfat@ner theVERE resaptvhgraling paiineayi Hedever,t her apeut i ¢

anti gen bi nairaglyphicdd siemo defmihs maBndlor tRRtnahe R e ey pesvRleat Biophic SUCh as an

ant i bl()dydorfoxarn@flﬂ(lmﬂncbltdlg'b{?%t fhe EIHRALI0R B dHSNIY BitHeY & B&fa d WII' C{‘,Y?,'Vﬂds
anyl oi

(SEG 1 D Not APPRERERE @%&ﬁ%&@?ﬁ%ﬁ@z&?@g bl Ty 063@' (S£Q 1 D

No: 3 1: RSSKSLLHRNG TYLY(SEQ I D No: 4) 25 CDRL2 NLAS SEQ ID

No: 5; dﬂ?L?'t%DgﬁlfﬁWﬂc "'ﬁﬁ"?\ﬁ‘ati‘)a(“f}%t%éﬁfﬁd%w”é’%ﬁ)ﬂl%ﬂ“dd'%\ﬂtshe |n\(/en?| on

there is pr%@@‘d@&fh%ﬁﬁﬁnaﬁtm@féﬁmﬁhﬁw vigjciphbeds te infisards AMD are reht | body or

ant i gen bi rimpiptdy agesivbd ttheeddehcavniplibs thpietdafing ofl Apybyhigasts thhB8sind80any! oi d

pepti de andind@oRhiiAeBelt@iesor Mat Rodd BB WAL bANLS aRbsdiderosRaseBsRy set forth

drusen in AMD, reducing complement activation in AMD, reducing RPE atrophy and



above. A CDR variant includes a partial alteration of the COR am no acid
sequence by deletion or substitution of one to several am no acids of the
CDR, or by addition or 35insertion of one to several am no acids to the
CDR, or by a conbination thereof. The CDR variant may contain 1, 2, 3, 4, 5
or 6 amno acid substitutions, additions or deletions in the amno acid
sequence of the CDR The CDR variant may contain 1, 2 or 3 amno acid
substi t uti opsentiaisedicingnise idductie! @VEGFSxpriasdidhen RFERA ACloehisf@hence of the
CDR. The suRgh lolalé bRRw drlseRNBRA 1RFAH HOS iiHeS PRYIADBegANFEr vati ve

substituti Oﬂ%wenﬁnq géla %ggg{?én%atl "H??év'eF Hb@]ﬂo&%@v:gﬁgﬁfeolja%mﬁan%WSno acid for

an al ternative hydr ) g\ m @J :

substit ut ed® R EH" Pgﬁ%g andte 4788 yealﬂ1 Chgt ﬁff‘?’fe%@ﬂq 'FHWH%)SUEF‘M ei ns whi ch
conpri se’ a YesFased etﬁ%"f\/ﬁﬁlqo”tﬁﬁ\?@ dfysen e losel Afl iRfhesHrosEgi onal properti es
to those cofpiPyRengoktheRBBRRd tiewbynisedredh bete thePady erfddater stageatf gen bi ndi ng
pr ot ei ns wWhi\dR apd trpatitisseurdenyarrg caitiar@GBEnaitiat cduisexdthe s bieviskmie target protein

or epitope with the same or simlar binding affinity to the CDR descri bed

herei n. 5Aﬂs&ﬁ@%£ﬁry>bua@hém¢yhas%hé h%ﬁfhgﬁqtér%%%%%@hl body. 1 n one

enbodi mgnt nvention [ OVl mani sed or

chi maerl C aﬁrhe n@Enﬁ)ar%Ea{thefa o %? ﬁ%ner%tg{}é)l;grgbz\fvg?q éae 6F6. For

exanpl e, y% DR B8 N PHEC PR fapwRlgmsgt 8RS of the 6F6

nur i ne ant i bWo—f%@ng@cqu—z KdesppnsiRiplfor frecdreskdpwryigemplementt . ) . An

exanpl e of erokim@hirwethedisbifdody ithiasaide trm.I0B (Waeg, 6F al..2088). Bmt | body

conpri si ng estisdmoyh thd sscently publisbedSEQHb Btulipwaré saggbsdhd gitborehai n havi ng SEQ

I'D No: 285 ThypethgkioWhert AngioRINRRI écch\ﬁé?éétﬂé‘sonﬁdi@nén% m@ﬁ%ﬁ'drué‘e@lBBLl" , "CDRL2",
"CDRL3", " Chbstn, gthe bﬁoﬁconﬁgﬁl_e'ﬁtf Lgl Iéﬁ%%} !;8 ¢1ng system as set

forth i n 15 ?tﬁwk?q[ tﬁ&%%ﬁ%gaes f?nus Pnk nﬂ?o efac@gsua&gf(?ag?dcwath tl|1 nterest NH

1987. There or nes i nventi on:

R Resi dutegppen.or§ Ry PTPlegeRtasitgipn AybIdbelt doRpion . 34 CDR 2-
50- 56 CDRL32"dgbuspp. Yéanpahghal40085Each diraebevideyicy fer the Rifeeh el agiaid | i ne sequence
that is2@ sbete igicivatiee &p eitgrdtive neorierkent oathgaalivt otagtizilyeovbet@DREL | n a

parti cul ar esméstent faetohd faminding éptoipldnesmy faciohlaian nbtrpaewely lbedérs derived from
| GHV1-24. | docahketeddivang Jeadxodioment s of the present invention, the hunman
acceptor framework conprises a human heavy vari abl e 30 regi on sequence that

e e %th pesIs et o e e

sequences) e e term"identical"
S0 bR 15 SYAE Dije g and [HER plodpesso | ferfpdc? R

or "sequenc® 33?56M‘H~39fd?%a%%{%§elv H)é'"a'@@?eé’é”tfﬂocq'i‘fé%ﬁ‘i’ﬂ”? (68 akbn two ani no
acid or twodsHRASE! ¥suptaqyit d e bnichesvamnd@P apd homihisyeags itymmagtosingl benpar ed with
appropri at ercting gatglioneslie (RE@@) ietotems undiirsterda High V@R ylonscrnsbdne i al i dentity
exi st s whenapdpeosBXBorgeigme Ftes aMRdd4) hidhNadiazed sadeh 19eh ssspiteesdiybri di zati on
condi ti ems, Qligiel Pen s1aNPbesTBVestBphtaMolMidudnshi 36-7a- 285 68 M itsbfBMbi ty between
two sequencgg ohfy ¢ Je%@géll'o%gt Q)ff th%%ﬁtiéwnﬁ% IRfad#Iﬂgﬁgt[Hag@)laerf&BQ@ér{' ons shar ed

by the sequ n i ons/total
nunber of p% Ptﬁ éw On £ far Con?'%’g—; dEt?'yok?tﬁ Vefn %Sr tﬂ% n%rﬂ}?[']saf ﬁréOfﬂ'Ee?@ r of gaps, and
the | ength OVQ% "BRSHEP ?‘%erlﬁ'é agen's GG o 82U AMRell al i gnnent

of the two SBRIRAYEES76hE2onpari son of sequences and determi nation of
percent35dent|ty betmeen two sequences can be acconplished using a

mat hemat i caReceatigibeicthane beks relesie inKIROGh® pbtemiallyldyttdxey «tfestt of Plandibity bet ween
two nucl eot to%oﬁt@gym iﬁ@l’éu&ﬁnéj(@ﬁcﬂrnﬂbﬁlgﬂet‘ﬁ [2'092)'[!%3%@&99!’59511 inthe GOG

software pa ht of 40, 50,
Softva _Pagh §5%951077U g@% fed dde%o#i Aﬂj}ﬁégpercent

i dentity be?avvgElse eas F’@gfvf’{ﬁg o F§8 A" ré?@ dtogg'&%@ﬂ'coé‘éceé%w | so be

deter mi K&d BRI pf%fsaﬂ Fﬁ?f?‘l‘ /hprﬁ&wcaspaﬁfégéﬁge@wa Petentally foxic regmeriat . Appl .

Bi osci ., 4: APF7n¢ludigs-amylpif Mckirnenistaid 20028 Sihponaadtbet al (2084)tMrb Call | GN pr ogr am
(version 2. Qyyrosm PmeBa3RBAMIROgsuethghtells 636 Cukave bdreshoan tagxpteangPR penal ty of

12 and a gapndu@iahdrafore appears a plausible source of B-amyloid. Both elevated levels of
APP and elevated levels of B-amyloid have been implicated with activating caspase-3




10of 4. In addition, the percent identity between two am no acid sequences
can be determ ned using the Needl eman and Winsch (J. Ml . Biol. 48:444-453
(1970)) al gorithmwhich has been incorporated into the GAP programin the

GCG software package, using either a Blossum 62 matrix or a PAM250 matri X,

and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2,
3, 4, 5, or 6. 15 By way of exanple, a polynucleotide sequence may be

i dentical tf@hdughefiekRmeen atway plimaty e SROLSRES. 16 uAesEwhitegh, that is be

100% i dent ijed |oveRin bl HERYs dr@Q!Lab’ﬂ@re'a‘&adtlP%@uo%ﬁ{attﬁlsr&ohtﬂﬁtﬁigg?fo ghimber  of

nucl eot i de aI te atL.ons as such as at
| east 50, %gvené?)oreg %@6% 5388“ 8?685% %%;%gmg 8%&% g.l%deentl cal . Such
alterati onée(‘éﬁ“gy e involvegent Prﬁf"Hi@'d 1B @ BRI pfEtge st one

nucl eot iSde dpbcema b besppeadestad (B9 e ?'r{% Qfeli PRyetad %ﬂ%‘istf?féﬁ’"arﬁ‘d t ransver si on,

or inserti amylcaha Pranetad produaiich wedre drstediaod shaveey agedugtionatf ratihed 5'° or 3’

term nal paghgiionas] deathiiheivs efttes praslentitl ebbircd@csiefes nben grth@aywher e bet ween
those ter mMiRalmdARSidré 083 todefHel ITHP R G ferRbIRsebMSll irdualahitpanong t he

nucl eot i desarrae@e&r Qﬁbéo@fvﬂcﬂ%ﬁﬁos?ﬁl%ﬁﬁébctﬁe ocfeteln O wnfalﬁareaegcsmcont' guous groups

w thin ence “sequence e nunber of nucleotidealterations is
determ %‘%P%Itl plying the total nunber of nucleotides in the reference
polynucleotlde seqguence b¥ t he nunerical percent of the respective percent
i dentity (cdVhpeddhagxagigogchariemshiptsayza haprofyien gifbaided NRGRSEd t ot al
nunber of ret@oedidewith DR dre nolempetatcundsisipnddheeidedes imwlasdrate or: 30n"-
(xr, vy), vdaried of pramyldic byt du@nisingdd eihd afid pateltieldt niedialiaé bensiténoave f-; is the

t ot al nwm%rrgmﬁd REEHBAdd 8 BSssiok rbite td HERNBRLRGO apdpits ieghiddmasmquence and y
i s 0.50 forna00he Ol hins 3P3a g7:9def19£tl/agr/ﬁev§sﬂéthfa(ﬂfssZﬁﬂ@ionq'w80 for 80%

0.85 for 8(55%%%39"“ th[ aygrgé;?% quefc eas?n{ale?eg SfB— E |9 he9F§G/ Qn 99 for 99% or

1.00 for tlono tor, and

wher ei n anyS”HBW "Wteé?& Ptc?d’ﬂ&er?ﬂ‘y r&ﬁsdt “F@Y‘B%ﬁ%‘&'&’%?& %% the nearest
integer priGrsasdheslgBR AiBONNg it from xn. S| mlarly, a polypeptide sequence
may be identical to a pol ypeptide reference sequence as described herein,
that is2be Blﬁ'@%'p(ﬂ@!tpia&élm'edﬂoﬁ‘qr oy dissesssed s kesnassrelE A S nt eger
nunber of daimpdomefisdpratnueleartdatsrastsaaspedialp dytbesetsgen AL refieteartthgequence such
t hat the % dodgnbantsyofitie AfegsetahianantiGOd8dessniciuatiagy ate presest in§@,ler60, 70, 75, 80,
85, 90, 95,(RfisteMlLE, 8%/, RUOHAYT, 6ant (20ad)). ThelGhrapbitRpploadss are sel ected
from the grazéé&.aée%?l.rﬁéw&ﬁo% AMD biRASUCONE-1PEIRBaRE ity dRIA4:E 88,

substi t%tl og;)ﬁdéag tygle%gevgag)ﬁ X?Eép‘éﬁd&?&t%&f&%§&f vative substitution, or

i nsertion, erern sai erations nmay occur at the am no- or
car boxy-term_nal 8/905' tions of the reference po tide se uence or

e
anywher e betne@R8/ HE8a redpniomatnads si tfan’P%oF’hi“}?{"@%/g %rsg%ﬂ'”b'ﬂ RWEYS § ndi vi dual I 'y
anong t he aﬂ"rﬁeﬁ*@d&@@“@Féamwoﬂfﬁdoepﬁqee%'ﬁéf@alb’eéfwé%@%wh'Ffl"lb"ﬂﬂﬁéo 8f nore
cont i guous epitopsen A 41l thattshems tfiedwie@e-3dend 60 saliscbhed. nunber of am no acid
S5alteragpons for a given cY. identity is determined by nultiplying the
total nunbegyphadiBrice Reédn N the pol ypeptide sequence encoded by the

pol ypepti d&f.gl; gﬁe%pgf‘?hesﬁgéé%pﬁ:i@enﬂénm%%b@ ge {n@aa Lh.}sa nBraRg! cal per cent
of the respecti \ﬁ{cg’erce] e ! ey]c 01 m%m eSIdu fé]btractl ng

t hat produc?mtfeWo AP EPIL ST FHliRRSY PN iR aC| s PR he ﬁypeptlde
reference s %t: 10na xa - (xa Y), wherein nais the nunber of am no
acid al Berati ons xa is the total nunber of amino acids in the polypeptide
sequence, alna garticslar@nﬁ@linﬁ&mt the @¥yap@uiGOantigen @069 OOFD réapgnig®%n 0. 75 for 75%
0. 80 for 808fitcfe &B-droyoiBpSMid®ih0cohins9EIGued 2854 biof-arBEdig. 0. 98 for 98% 0. 99
for 99% or 1.00 for 100% is the symbol for the multiplication operator,

ﬁggpgsweaft% rﬁ&g Qr%hl r%%g Fneﬁtrtf?é'%rr]‘.ﬁﬁa{;&?n %t %m\ﬁln r ﬁrlr' q It)Q/mm;Obéhe
acr oss t¢1 rg go@%%i{l{g%@g %@f"ﬁ%?@gﬁ?é% SLA a conpl et e

V-region a franemnrk 4 has to be added to the germnline encoded V-gene

| GHV1-24. Suitable framework 4 sequences include that encoded by the human
JH4 m ni gene (Kabat): YFDYWSQGTLVTVSS(SEQ I D No: 15) 25 The skilled person
appreciates that a gernmline V gene and a J gene do not include coding
sequence for the entirety of heavy chain CDR3. However, in the antibodies
of the invention, the entire heavy chgin CDR3 is provided by the donor

i mmunogl obulin. Accordingly, the conmbination of a VH gene such as | GHV1- 24,
a JH m nigene such 30 as JH4, and a set of heavy chain CDRs, such as SEQ ID
No: 1, SEQ ID No:2 and SEQ I D No: 3 (assenbled in a manner so as to mimc a
mature, fully rearranged heavy chain variable region) is sufficient to
define a heavy chain variable region of the invention.




351 &KV2-28 (SEQ ID No:16) is a human germline sequence is a suitable
acceptor frame work for grafting the VL CDRs. In a particul ar aspect the
human acceptor light chain framework is derived from| GKV2-28. In
alternative enbodi nents of the present invention, the hunman acceptor
framewor k conprises a human |ight variable regi on sequence that has at

| east 90% 95% 96% 97% 98% or 99% sequence 40identity to the nmurine 6F6
light vari ahbeotse aHBeGReR\ehe ilvntRA biteageligintigdrevitdingbirstein whigh CDR

soaences) erarbit B 8icd SRl PO G5 1) BB K 1t

to be adde e enco

sequences m@T 'dtlggrtov'ﬂ%gncoded by the human JK-1 m ni gene (Kabat):
WIFGQGTKVEI K (SEQ I D No: 18) The skill ed person appreciates that a gerniine
V gene and 'aagotgrssmbedimawtof thadvariions thasenaytc YdaethicdngRipteip MdicBNnt i rety of

| i ght chai meCORBes doapive of framyiditboepiidd theldioesistoéf redidues A§-S8AtA86H,0rt he CDR3
sequence i 8@t ipdegiolys plogdenor i nmunogl obulin. The first two residues of
the JK-1 m ni gene resi dues fall within the CDR3 region. For the JK-1

m ni gene t B %f Ee?n érq%H pehif nlﬂgerJ @T%Jtm dpMQeih GRicdues in light
e e a0 b A on 0 ot et

SEQIDNo 4, SEQIDNo 5 and SEQ I D No: 6 assenbled in a manner so as to
mmic a mat'neeempedingntobie iyprjien: th‘i’tj‘ﬁ'tap@‘H&laﬁ“%albinéﬁgQTOF%'F‘GH) is sufficient
t o defi ne aantibglytor eftgembivding iddnent agiodedftiteibereivent i on. 15l n a particul ar
enbodi nent of the invention the human acceptor heavy chain framework is
der i vedi§ r amgh GH¥ddidéntantle bRRerk e MioRitEOR prividiell B énchapaait aaegeaPt or | i ght
chain ”a”BENPJA@ ArStefl SLAiMEY ah BR &%&‘3 Et%te‘ff]‘ﬂguc’ﬁ%s%n%trﬂog?&eanﬁ ionally

cont al ni ng naen Ofl;aga'lant an?lu g%flv%t Ve tHar ngof%hic%%rﬁgg%% lcﬁﬁ;h u&% %ﬁed on the

correspond| € sequence:
SEQ I D 20N000%97”3ﬁ?d &AclovERHE RS- haV| ng the sequence: SEQ I D No 21 t hat

mai ntain all or substantially all of the binding affinity of the donor
ant i bod30 f cEPRAMMOIMH (R llddlo: By ' substantially all of the binding
affinity' isDReEzaRIDPENGETETPKEQRHBED ID MmP) body has at nost a five-fold,

nore parti cgbrrs.ysewstQlidNgs®duction in binding affinity conpared to t he
donor antibody. 25 In a nore particul ar enbodi nent of the invention the

human acceptgk, heawk ﬁ-@:E?t/ggdﬁgﬁrl ed fromI| GiVl-24 and JH4 has one
or nore g re particularly two to fifteen, am no
acid reél dué S %‘E‘g‘%ﬁ %ﬁg&}@o fromthe foll ow ng residues (or
conservati ve-su Kabat Numbering of residue Human
Framewor k Resi due (donor | GHV1-24) Corresponding residue in nmurine 6F6 1 Q
ESVQI13 ’ﬁaﬁot%ér embodiment of the invention there is provided an antigen binding protein,

such as an antibody or antigen binding fragment thereof which specifically binds p-

30  amyloid peptide and comprises CDR’s which are variants of the sequences set forth
above.

A CDR variant includes a partial alteration of the CDR amino acid sequence by
deletion or substitution of one to several amino acids of the CDR, or by addition or

35 insertion of one to several amino acids to the CDR, or by a combination thereof. The
CDR variant may contain 1, 2, 3, 4, 5 or 6 amino acid substitutions, additions or
deletions in the amino acid sequence of the CDR. The CDR variant may contain 1, 2
or 3 amino acid substitutions, insertions or deletions in the amino acid sequence of
the CDR. The substitutions in amino acid residues may be conservative substitutions,

40 for example, substituting one hydrophobic amino acid for an alternative hydrophobic
amino acid. For example leucine may be substituted with valine, or isoleucine.

Antigen binding proteins which comprise a variant CDR will have the same or similar
functional properties to those comprising the CDRs discussed above. Therefore,
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antigen binding proteins which comprise a variant CDR will bind to the same target
protein or epitope with the same or similar binding affinity to the CDR described
herein.

5 Anexemplary antibody is 6F6 murine monoclonal antibody. In one embodiment of
the present invention there is provided a humanised or chimaeric antibody
comprising the above-identified CDRs of 6F6. For example, a chimaeric antibody
may comprise the variable regions of the 6F6 murine antibody, namely SEQ ID
No:19 (V) and SEQ ID No:21 (V). An example of a humanised antibody based on

10  mwurine 6F86 is an antibody comprising a heavy chain having SEQ ID No:27 and a
fight chain having SEQ 1D No:28.

Throughout this specification, the terms "CDR", "CDRL1", "CDRL2", "CDRL3",
"GCDRH1", "CDRH2", "CDRH3" foliow the Kabat numbering system as set forth in

15 Kabat ef al; Sequences of proteins of Immunological Interest NIH, 1987. Therefore
the following defines the CDRs according to the invention:

CDR: Residues
CDRH1: 31-35
20 CDRH2: 50-65
CDRH3: 95-97
CDRL1: 24-34
CDRL2: 50-56
CDRL3: 89-97
25
IGHV1-24 (SEQ ID No:13) is a human germ line sequence that is a suitable acceptor
framework for grafting the V4 CDRs. in a particular aspect the human acceptor
heavy chain framework is derived from IGHV1-24. [n alternative embodiments of the
present invention, the human acceptor framework comprises a human heavy variable
30  region sequence that has at least 90%, 95%, 96%, 97%, 98% or 99% sequence
identity to the murine 6F6 heavy variable sequence over its entire length (excluding
the CDR sequences).

For amino acid and nucleic acid sequences, the term “identical” or “sequence

35 identity” indicates the degree of identity between two amino acid or two nucleic acid
sequences when optimally aligned and compared with appropriate insertions or
deletions. Alternatively, substantial identity exists when the DNA segments will
hybridize under selective hybridization conditions, to the complement of the strand.
The percent identity between two sequences is a function of the number of identical

40 positions shared by the sequences (i.e., % identity = number of identical
positions/total number of positions times 100), taking into account the number of
gaps, and the length of each gap, which need to be introduced for optimal alignment
of the iwo sequences. The comparison of sequences and determination of percent
identity between two sequences can be accomplished using a mathematical



69 ML 71 EV75 TS76 DN93 AV 94 TS In a nore particular enbodi nent
t he human acceptor heavy chain framework derived from | GHV1-24 and JH4
conprises the follow ng residues (or a conservative substitute thereof): 5
Kabat Numbering of residue Human Framework Residue (donor | GHV1-24) Residue
substitution 13 KE 24 V G 27 Y F 28

algorithm, as described below.

The percent identity between two nucleotide sequences can be determined using the
GAP program in the GCG software package, using a NWSgapdna.CMP matrix and a
5  gap weight of 40, 50, 60, 70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6. The
percent identity between two nucleotide or amino acid sequences can aiso be
determined using the algorithm of E. Meyers and W. Miller (Comput. Appl. Bioscl.,
4:11-17 (1988)) which has been incorporated inio the ALIGN program (version 2.0),
using a PAM120 weight residue tabie, a gap length penalty of 12 and a gap penalty

10 of 4. In addition, the percent identity between two amino acid sequences can be
determined using the Needleman and Wunsch (J. Mol. Biol. 48:444-453 (1970))
algorithm which has been incorporated into the GAP program in the GCG software
package, using either a Blossum 62 matrix or a PAM250 matrix, and a gap weight of
16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6.

15
By way of example, a polynucleotide sequence may be identical to a reference
polynucieotide sequence as described, that is be 100% identical, or it may include up
to a certain integer number of nucleofide alterations as compared to the reference
sequence, such as at least 50, 60, 70, 75, 80, 85, 90, 95, 96, 97, 98, or 99%

20  identical. Such alterations are selected from the group consisting of at least one
nucleotide deletion, substitution, including transition and transversion, or inserfion,
and wherein said alterations may occur at the 5' or 3' terminal positions of the
reference nucleotide sequence or anywhere between those terminal positions,
interspersed either individually among the nucleotides in the reference sequence or

25  in one or more contiguous groups within the reference sequence. The number of
nucieotide alterations is determined by multiplying the total number of nucleotides in
the reference polynuctectide sequence by the numerical percent of the respective
percent identity (divided by 100) and subtracting that product from said total number
of nucleotides in the reference polynucieotide sequence or:

30 nSXa- 0y,
wherein n, is the number of nucleoctide aiterations, X, is the total number of
nucleotides in the reference polynucieotide sequence and y is 0.50 for 50%, 0.60 for
60%, 0.70 for 70%, 0.75 for 75%, 0.80 for 80%, 0.85 for 85%, 0.80 for 90%, 0.95 for
95%, 0.98 for 98%, 0.99 for 99% or 1.00 for 100%, -« is the symbol for the

35  multipiication operator, and wherein any non-integer product of x, and y is rounded
down to the nearest integer prior to subtracting it from X,.

Similarly, a polypeptide sequence may be identical to a polypeptide reference
sequence as described herein, that is be 100% identical, or it may include up to a
40  certain integer number of amino acid alterations as compared to the reference
sequence such that the % identity is less than 100%, such as at least 50, 60, 70, 75,
80, 85, 90, 95, 96, 97, 98, or 99% identical. Such alterations are selected from the
group consisting of at least one amino acid deletion, substitution, including
conservative and non-conservative substitution, or insertion, and wherein said
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alterations may occur at the amino- or carboxy-terminal positions of the reference
polypeptide sequence or anywhere between those terminal positions, interspersed
either individually among the amino acids in the reference sequence or in one or
more contiguous groups within the reference sequence. The number of amino acid
5 alterations for a given % identity is determined by multiplying the total number of

amino acids in the polypeptide sequence encoded by the polypeptide reference
sequence as described herein by the numerical percent of the respective percent
identity (divided by 100) and then subtracting that product from said total number of
amino acids in the polypeptide reference sequence or:

10 na=x-(Xa*y)
wherein n, is the number of amino acid alterations, X, is the total number of amino
acids in the polypeptide sequence, and y is, 0.50 for 50%, 0.60 for 60%, 0.70 for
70%, 0.75 for 75%, 0.80 for 80%, 0.85 for 85%, 0.90 for 90%, 0.95 for 95%, 0.98 for
98%, 0.99 for 99%, or 1.00 for 100%, -+ is the symbol for the multiplication operator,

15  and wherein any non-integer product of xa and y is rounded down to the nearest
integer prior to subfracting it from xa.

The % identity may be across the length of the sequence.

20  In order to construct a complete V-region a framework 4 has to be added to the
germline encoded V-gene IGHV1-24. Suitable framework 4 sequences include that
encoded by the human JH4 minigene (Kabat):

YFDYWGQGTLVTVSS (SEQ ID No:15)
25

The skilled person appreciates that a germline V gene and a J gene do not include
coding sequence for the entirety of heavy chain CDR3. However, in the antibodies of
the invention, the entire heavy chain CDR3 is provided by the donor immunoglobulin.
Accordingly, the combination of a VH gene such as IGHV1-24, a3 JH minigene such

30 as JH4, and a set of heavy chain CDRs, such as S8EQ ID No:1, SEQ ID No:2 and
SEQ ID No:3 (assembled in a manner so as fo mimic a mature, fully rearranged
heavy chain variable region) is sufficient to define a heavy chain variable region of
the invention.

35  IGKV2-28 {SEQ ID No:16) is a human germ line sequence is a suitable acceptor
frame work for grafting the V| CDRs. In a particular aspect the human acceptor light
chain framework is derived from IGKV2-28. in alternative embodiments of the
present invention, the human acceptor framework comprises a human light variable
region sequence that has at least 90%, 95%, 96%, 97%, 98% or 99% sequence

40  identity to the murine 6F6 light variable sequence over its entire length {excluding the
CDR sequences).

In order to construct a complete V-region a framework 4 has to be added to the
germiine encoded V-gene IGKV2-28. Suitable framewaork 4 sequences include that

45  encoded by the human JK-1 minigene (Kabat):

10



S In a nore particular enbodi nent of the invention the human acceptor
| ight chain franmework derived from | GKV2-28 and JK-1 has one or nore, such
as one to four, 10nore particularly two, amno acid residue substitutions
selected fromthe follow ng residues (or conservative substitutions
t hereof ): Kabat Nunbering of residue Human Franmework Residue (donor
| GHV1- 24) Residue substitution 8 PA 11 L N43 SP63 ST 64 GS 100 Q
(JK-1) G104 V (JK-1) L In a nore particular enbodi nent of the invention
the human agtepherkVaight @k@imnsnsmewor k derived from | &KV2-28 and JK-1
conprises the follow ng residues (or a conservative substitute thereof):
The skilled person appreciates that a germline V gene and a J gene do not include
5  coding sequence for the entirety of light chain CDR3. However, in the antibodies of
the invention, the CDR3 sequence is provided by the donor immunoglobulin. The first
two residues of the JK-1 minigene residues fall within the CDR3 region. For the JK-1
minigene these residues are identical to the last two residues in light chain CDRL3
(SEQ 1D No:8). Accordingly, the combination of a V| gene such as IGKV2-28, a FR4
10  such as JK-1, and a set of light chain CDRs, stich as SEQ ID No:4, SEQ ID No:5 and
SEQ ID No:6 (assembled in a manner so as to mimic a mature, fully rearranged light
chain variabie region) is sufficient to define a light chain variable region of the
invention.

15  In a partticular embodiment of the invention the human acceptor heavy chain
framework is derived from IGHV1-24 and the JH4 minigene and the human acceptor
light chain framework is derived from IGKV2-28 and JK-1 minigene optionally
containing one or more substitutions of amino acid residues based on the
corresponding residues found in the donor Vi domain having the sequence: SEQ ID

20  No:19 and V| domain having the sequence: SEQ ID No:21 that maintain all or
substantially all of the binding affinity of the donor antibody for B-amyloid peptide. By
‘substantially all of the binding affinity’ is meant that the therapeutic antibody has at
most a five-fold, more particularly two-fold, reduction in binding affinity compared to
fhe donor antibody.

25
In a more particular embodiment of the invention the human acceptor heavy chain
framework derived from |IGHV1-24 and JH4 has one or more, such as one to fifteen,
more particularly two to fifteen, amino acid residue substitutions selected from the
following residues {or conservative substitutions thereof):
30

Kabat Numbering of Human Framework Corresponding residue in
residue Residue (donor IGHV1-24) | murine 6F6

1 Q E

5 N Q

13 K E

24 N G

27 Y F

28 T N

29 L I

30 T K

37 V L

40 A L

41 P T

48 M ‘
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In a more particular embodiment of the invention the human acceptor light chain

framework derived from IGKV2-28 and JK-1 has one or more, such as one to four,
more pariicularly two, amino acid residue substitutions selected from the following
residues (or conservative substitutions thereof):

Kabat Numbering of

Human Framework

Residue substitution

residue Residue (donor IGHV1-24)
8 P A
11 L N
43 S P
63 S T
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I n one enbodi nent of the invention there is provided a therapeutic antibody
conprising a VH domai n having the sequence set forth in SEQ ID No:59 and a
VL domai n having the sequence set forth in SEQ ID No:71. 15 In one

enbodi ment of the invention there is provided a therapeutic anti body
conprising a VH domai n having the sequence set forth in SEQ ID No:61 and a
VL domai n having the sequence set forth in SEQ ID No:71. 20ln one

enbodi ment} of the iggvention there is @grovided B therapegtic antipody
conprising a VH do n having the segyence set[forth 1nySEQ TD Np: 63 and a
VL domai n raving tl,:4 SsequencE set f\})( Kh1 T SEQ D No— 71—t onme enbodi nent
of the i nventien—there—+s-provi-ded—a F"}"ﬂpeut e—aht bshy 25—eenpri sing a
VH domai n having the sequence set forth in SEQ ID No: 65 and a VL donain
havi ng t he Isedquaepatigiér efmbedimernit of BEQVemioNgeumarrecenior idhbehpirheavy chai n
vari abl e r efginworkederianMeralGVe @stand 0841 cOmblised Gk folBviy r&BiMes @8% or 100%

identity tocopsetvainesktitie@drddrNO 24, 59, 61, 63, or 65. The 30anti body
light chain variable region may have at least 90% 95% 96% 97% 98% 99%

or 100% i dentity toany, one pf SEQ 1D NG 26,67, 069, 0or ./, 1 ope
embodi ment Péﬁ‘t?at kiR AL i on t'ﬂ@?%’%@mﬁ‘fy‘%i ded aR?%(g{gﬁﬁéﬂl{UlﬁSn anti body, which
anti body cd8¥f¥Ses a heavy chRegiugddonaplGHyd-2dy, ih SEQID

No: 27. 35 Iln one erfhodi nent bf the invention there is plovided a

t herapeutic anti body, which anti body @onprises|a |ight ghain having the
sequence set forth in SEQ I D No: 28. I n one enbodi nent of the invention

t 2:55 |S_PrRehdetoduhirbARS Widiod Heldotiviatih 6R-Aueihidagy compr| Sﬁts a
havi ng t he e \tﬁ%lﬁ%aebgg?rﬁsggg\ﬁnqqﬁg%b&?% S%toil:o%t%l:s@gn@ l\ll(§|1(’)24'[2he heavy chain

vari abl e regions may be conbined with a suitabl e human constant regi on. Any
of the 19 ghtoepamhediaentabihe nveyies fisraaprovidet dsraredioatiteds suit abl e

const ant r eggirpnising# . aomirir bavingl the sesnesdisadath inBEQIRStdPeut i ¢ anti gen

bi nding protein of the present invention is an antibody or fragnent and/or
derivative hhkaeesbodihait obhs eneitidh therd B plesided e tHettpelticantboal a) activation of
conpl ement  ByndiliRg §Vaesh&R haly H8dGue AdetePibtREERT IDNGh:8daROgY - dependent

cel | ul ags CYL X ESA L Nne %el%%gﬁg&tfgﬁ{m%%aqﬁmopj‘& the invention there is

provi ded a pharnacettic osition conprising a therapeutic antigen

CITeT 0

bi nding protein or a therapeutic antibody according to the invention. In a
further asp®onesMPeREERO,BRIMVEHIOP HisFRisP V}S'?‘é)@f'l?&ﬁ’eg“cr?é‘f“?@éi of treating a
human 15pat $esrisigs £ Vi demain Wpving the peaaesictifop ptSEfelD e:a8 2 adf.sease whi ch
met hod conpddrsashaving tist ssguerfce adifortt is SELI IAPAET. sai d patient a
therapepdically effective anount of a therapeutic antigen binding protein
or ther apeuni fie @MbbdiAeit oRHE RFvEAIdE tHefe s PRovidBY 8MdrQRutid dhtigdyenbodi ment of the
invention tfe, RraguholydnRRRLIGAPHE Shalhd @k RRRFESEGIPSG 7RI By ' s di sease.

I n anot her S’o”nt?éfn LIent, O;]I]e t hnecel nt\éerhtiln%%dl q\%o?g?arryl ol d peptide- related

di sease di s€ase IS & di s6ase° 51 8i1sor er arfecting the eye or optic nerve
characterised by elevated p-anyloid | evels or p-anyloid deposits.

Speci fi éal | i onelkabpgmprtsf the frpttiondrareisRrevied pdlesarsUigantibadyage- r el at ed

macul ar degemenraing ey« @oivB) haghgihe eequeote gpt torky Inod i) Heehdemta ¥at ar act

formati on. @@mdimhaugttheseqesdvedeiment inGEC IDeNd:8Wenti on, the therapeutic
antigen binding protein is admnistered in conbination with an inhibitor of

the conpl emphoRAkNRYy FBRFREAIN DR AEHAMdYLuGOSRbEIENt Pat huay, for

exanpl e,,but_not. ex di ng.ot.her ant|.-co _ . ,compl enent
Factor PP dﬂ;%;;gmgfﬁ)a%ﬁ%*ﬁ"ﬁé‘a\%{hsg;?de"gﬁ %Egb%ﬁp%ﬁ%‘%ﬁ%‘ébpt b 1.

(5CR1) or ff [‘I?Véf’gtt eFEyencessif @S%gan‘br ‘co-factor protein (MCP) and
fragnents thereof, soluble decay accelerating factor (DAF) and fragnents

t her eof . | nintdmesmbodimenttof the inventindimeats pravidedaythdrageiutid ardibodys a nol ecul e t hat
acts to negairhpting anggvhmaheatihgethasbquente/sedforta ic®HO IR NBBS apdd hipay,

especi abky béRairhivigRE seqBef @Rl BARRISHRID NG, 35

In one embodiment of the invention there is provided a therapeutic antibody

13



In a further enbodi nent of the invention, the therapeutic antigen binding
protein is admnistered in conbination with an inhibitor of a conpl enent
pat hway activator, especially an inhibitor of an alternative conpl enent

pat hway activator, for exanple, but not excluding other inhibitory
approaches or other conpl enent pathway targets: 40an anti body or anti body
fragnment, for exanple a donain antibody, to neutralise conplenent factor D
(CFD) or cosvpipgisiens Vi aehan h&irg@rdyeqaertce vetfyrh i I8€Q18 Noad iadu e Vpept | de

i nhi bitor ofortRMRvRFRRseqRMBOBRMGSSEQAYRSEALi n, and the anti-05a
conpl ement conponent anti body, pexelizumab, are also considered to be

: Rcleﬁ![ ;[ grs Eﬁ n%gngoo%ngn@gf e?‘ltnnt?_ln é &Ctel %?‘F[O\%Egd ﬂh}ar%lg?utﬁ\;ehb% eXtaCt(‘.)T Vta[]gr is
an agent” t H&"HAAP B 90"6?'” 5?1‘?%%?338%“9@8* S 635’”8? ogi cal
activity ofdomaj @%Wg@mﬁﬁﬂ@ﬁ?ﬁﬁﬁeta%h'wﬁﬁﬁﬂoéiﬁéﬂ that the effect would be to
negatively regulate the activity of a conpl enent pathway, especially the

alternati velnmapdnemaﬁént pathéinayhtiod tHerp benedd a tharageite dnitaay apeut ic
approaches LawRisiRgew, LeRaNhivh qutﬁé/éé%!‘t\@r%e(sa il hsEQRD &It RSy, J. (2007)

Nat ur e rﬁ)c;j‘;mﬁ herein by reference in its
entiri t% an Aﬂ&ﬁtﬂfe-ase%g&%erreg}ﬁ?dhq'qgﬁ@\ggﬁgﬁgroaches descri bed therein
could all potenti s 4% sed i n conbi nat | ocﬂ with an anti-anyloid beta

anti body 10f'¢"BEGY? e“éof %F’é{?%'a'i‘ fheredp Brovide at“?WBe‘ﬁ‘ﬁtaPt'b@SYTpl ement

appr oaches gPsEaeR ¥d dpmain havng ¢ yequerresatierth RIHES IPAY0sE9 ang 2 Mconpl enent

fact or D i ndunisint aving ti(d sefiusob adlfethdo BpRebdot71r equl at ors, eg. sol uble
truncat &l conpl ement receptor 1, (iii) therapeutic anti bodi es, e.g. against

COITpl ement fhapt ehbbimEnt B thé In\ééntﬁ@fﬁéhﬁ%ﬂﬁnd&pm%&ﬁtlc'aﬂmoﬁyt ors, e.g. &
i nhibitor, @Jﬂ'ﬂlz)rléi}{ a‘i/%&ﬂé.ﬁ’ha Qéb'uit]é?’seﬁo% inSER b NEd1 % G\,LCSa 15recept or

ant agoni sts or the i nhibitor of a

conpl enent %"a”%%” havmgrﬂ? Seﬁ?encgs %%” nT ni st ered si mul t aneousl y with the

t herapeutic antigen binding protein of the invention, or sequentially,

separ at & y §rone gmgodimen; gkibe invertien &iere is grogidetha thepeliciagtodk omposi t i on

conpri si ng e@mihieinap&utipgaiahevingethe beaqudngsgepiodh viSFQI® Nivdd andd herei n and a
conpl ement  qmtdwaarinigife dekbanice o6t farth in SEQDDMNar710f a conpl enent pat hway
activator, is also provided. 25Use of a therapeutic antigen binding protein

or a therapﬁ%b%mam.mm@vth@mamh Bird 19 chni%eJi BURMLEAR dnflodge manufacture of
a medi Ciﬁﬁg& gip?.g.\: Brﬁgﬁ Hgmr%tﬂ%sg%@m% L@ mq@oés%n%t di sease is

al so provi Ci frag nent. ther eof havi ng
a first spe ”fai'?: Et"fgt'b‘?/\%elqﬂ@cgﬁﬁ” 8%8 é\f?pﬁ as an epi t ope of p-anyl oid

pepti de that contains residues 28-35 of p- anyloid as descri bed above, and
a second spEts Efrltlb@(iyyle@wwaﬁldgaf@ﬁbieaeglpw/a}tabha\’@fat tehst 98BN el 9Fat hway, is

al so provi degte, 98 @Dy édentity ndinygnp LOSED D WO :28 69, BhweniriéériThean ant i body of

t he i nvemt i gibo®/light cABRIVESRSE khien @aY hAvedy last d0¥sPee.idel; of%agpyent ther eof of

the inventigf of Rloiasntlylo bhyPaidfeea BN, 67 ol de-rel ated disease is
al so provided. I n anot her enbodlnent of the invention there is provided

an anti body ar t her risi n ne VH i.n having the
sequence: Fﬁmhgc?'%ﬁn gﬁﬁﬁeé{“’ﬁ F'?eﬁEgB\WOVH’S raf?&%}‘iC t'tfcﬁjg @ﬁ%hence SEQ I D
No: 21. In a A& commBRgiaheaYY %‘P'”thﬁ‘é‘"?ﬁ\?éﬁ?‘ieﬁﬁe?%@f@"} Bodrd

pol ynucﬁ%otl de encodi ng an anti body heavy chain or a fragrrent t her eof

conpri si ng & odklethbodimentlvathe inyebtive teeg)is eryele SEQerddeE: dh8bodyywipar t i cul ar t he
pol ynucl eot atlibo®f cobipfdsa Iyt Alin haling BB etdiehcesddeth MESEQ @ Né:b@ | nventi on
there is provided a pol ynucl eotide encoding an antibody Iight chain or a

fragment thﬁro%i%f &T:P.EM%HPQ Jﬂ' Woﬂ Yo‘eggtﬁ eﬁﬁc%‘ﬁ@& s | D No: 21, i
parti cuI ’ﬂg @0 0i4_ﬁucl e | E ﬁct,2 of t he
D o FiP et b (B 2 shR o s e R AT R

conpet es W|‘E* g 5ﬂ@in6@a1998@@59we§rzﬁgetéowéa§ Qéﬂé’Pﬁahaw ng the sequence set
forth in SEO ID No: 27 and a light chain having the sequence set forth in
SEQ I D No: 28 for binding to p-anyloid in an ELI SA assay. 10 The person
skilled in the art appreciates that in order for an antigen binding protein
(antigen binding protein A) to conpete wth an anti body conprising a heavy
chai n having the sequence set forth in SEQ ID No:27 and a |light chain

havi ng the sequence set forth in SEQ4#D No:28 (antibody B) for a specific
binding site (Ii-



15anyl oi d), antigen binding protein A nust be present in a sufficient

anount to have an effect in said assay. In a particular enbodi nent, antigen
bi nding protein A and anti body B are present in equinolar amounts. In

anot her enbodi nent, the presence of antigen binding protein A reduces the
bi ndi ng of antibody B to p-anyloid in an ELI SA assay by nore than 10% 20%
30% 40% or 50% In another enbodi ment/3- 20anyloid is bound to an

I mrunoassayarglonthe hsavyaRaifrhariableasgians mdymeanobined wendadabre ntmant i gen bi ndi ng
protein A redusqsedidie AR} SN OdhaRRbiddRIEgiBhd RaydbBdomuleyagh - anyl oi d,
whereas a %%Régliéo%g%kﬁé sopecific control does not. In a further aspect of
the invention the antigen binding protein is a therapeutic 25anti body that
conpri ses heavy and |ight chains conprising, polypeptides which are at |east
90% 95% JIB@PGIder exdbrligiengbeshereniticcalioen Sindie PLihe eSSk quences of SEQ
| D No: 27 aritve8KD it Bn Maibo@y orfregped ne/ed derivaie thereaf thatiagsentigliylasy bi nds13-

anyl oi d. | nhafupttishe b2 dcteatmdili nemtlemdrt by tiatclabochy patheaygandd®s an epi t ope of
13- anyl oi tn@eRing detidopbereRidratdisiaf &dtekitap. 28- 35 of p-anyloid. 30 In

anot her aspect of the invention, there is provided an antigen binding

prot el ny i 60 B 098 0L 003 bl i‘-gg. L D%l W gl_a L Ryl dsfgPt | de that
corors 2" B St R S B B AT o

bound to a @thedpyeatitndi n sensor chip. 35 In a further aspect of the

invention, there is provided an antigen binding protein, specifically a

nonocl onal laatfutredyspect of thadivenitontiiees BeFqvidet noletredetiréatiogh hymém nds to 13-

any! oi dyandoatiesticRs i d LaRYI0IE PeptieFdisle@dibeast MicR Srehidd bagpraps of p-anyl oi d

;gcrji {3: ggglngthe Lidp Bf %Hrrﬁrﬁiﬁérﬁn%QO Emﬁéoﬂeﬁl%ﬂﬁwerabélﬁcéﬂ%ﬁ&%ﬂb Qh&?at &gar pr ot relalnl

nei ghbouri ntée'{ag%}ﬁéagt%[egbgg'ﬁgar{%eﬁ %gﬁﬁrédgﬁgé(érngg?%ﬁg&?ﬂﬁ% ﬁéhezih\f%g&}r']egi o% of

p-anyl oid for binding. Accordingly, the anti %en bi ndi ng protein may

i ndependent Py eakadimenichine ipvgplionis Rsamylpig ppotidpfaled fiseaSe & of resi dues

sel ect e?0 f rphaime sgiisease: doArdtiaremgodmentaf the dvedign theB-amaygoid geptidg4 and 35 of

f 3-anyl oi d, retaed dideasekdissgsois astiseasd errdidolder afésctivdbeieyeyg opiggiediges. 45 The

person ski | ¢nachctdisddi®y eddviated Bramy@adielefs dr@eambyidiyydeposits. Spidifgeany, tierdi ng

llor 0{ ﬁ! NS Ushhdoid b&iidEXATRd &sea@éﬁ? B@aé@féﬁa?&ﬂg&ﬂtg_r a@g%nahftm_(mdﬁu SA assays.
nthis res [ inding protein requires a

@ﬁ%yg%@@%ﬂglold%epgﬁ%nt Elr%? trrgﬁiran. gp q

resi due :iFn gl on pany or a flanking or structurally

nei ghboEl i ng residue, for hinding can he 5deferm ned CE i ndependent |y
substi tuti ng g qeRodiizat JtheiveRiign. Bied IipReH G MAFHIN ‘%*/&PrﬁtB‘Hﬁari ng the

bi ndi ng af f #diiigtersd in ermbifptionywih 351 infibiteg offhe camniemast paivay asper@lysubst it ut ed
P-anyl oi d pipeltetaating compléreeripattivayy fafekample.\pubriot expludimatothgeantbi ndi ng protein
to the w | dednypendrBagmmdcbes] cofiehdre ractr HGFH porfraginehte thereof, heul28- 35 regi on
of p-anygh oi dorlemnst Hetqfor1$ (sd&f ) SaRgR¥ntd tHeRsbH GbILSIB mMembRinBdbR@taf f i nity of
the antigen rg{eﬁ‘ﬁ(M@’.) RAP: nﬂen{s%érgf, Q:%mead‘é'cé’ﬂﬁacﬁé@%ﬁﬁgtf%ﬁQDﬁFﬁéﬂdl oi d peptide
conpared w rzE] tenge tK\%L}&.-E tpsgc nié & Ie?n?e% éag avf%n ifot 8 a%l&g{?(%%xc“ on 1's
more than 1,°% '3 "4 0 odta’s_cPeterm I acor e or I affinity
measur enent &5t fe TEBHPY rapliats e aci 0y SHEPBRSBLIATEY 1 BRFIE M thi s cont ext

i s a resi du@ternadive sanqlemedt gaevaysproxi mity in three-di nensional space to the
resi due3fn question and which is bound by the antigen binding protein. The
per son ski | Inedfuititer eim@odiméntapibe dwestioa sthé thetapautici aptgendpidngpeseimisy be ei t her
linear or ngdnihisBRANn BSRGiIEn HRIMERRBIT of Mcdriferhddt bRRwayMdigiear case,

al though th@sﬂe@iﬁﬂfgﬁ‘?&Eiﬁ{oﬁoffarn%ﬂﬁqbtfvte%Br%Bl%mEﬁQﬂaﬂ’aW%y aliviBE iPeRIhsle chain, they
nmy be in c Yot Xeiih motthgriI rﬂbiFo £a § hora%ﬁesdo'r%@%ogﬁ)?elme%{ 5&Hf§:\t7al§'1r§r (9(& t he
antigen. 20 udh: €CTruct gral r nel gﬁﬁourl ngcl esjdues can b gegerm ned

¢ hr otgh *BonPhiEabs H@PF‘?O@E fé%@\h OREANPIg 2 AOP RN GBTEA MR SPHTRIRE ot r uct ur es

obt ai ned t hF@URIEMeRkfastos B (khighw cPmplemeantdacior BS(GER) a@ivite. Fg/1%ie§ideal | ogr aphy.

| n anot her peplige tnhibftortdh eomplereett compdnhetr@s, cempstativi addheanir@eess f or

produci ng asorAfenérit bertyonasicmtishidnQpdxaizlheb, iany siad topsiderath icce iphitioesss conpri ses
expressi ng BAdowiprlROl iRy QRGR Wit B e 3B bR 80Me inferioR OhlgeRhl, an In
anot her aspect of the invéntion there is provided a pol ynucl eoti de encodi ng
a therapeutic antibody heavy chain conprising a Vry chain having the
sequence set 30forth in SEQ I D No: 24.,5




I n anot her aspect of the invention there is provided a pol ynucl eotide
encodi ng a therapeutic antibody |ight chain conprising a VL donmai n havi ng

t he sequence set forth in SEQ ID No:26. 35 In another aspect of the
invention there is provided a pol ynucl eotide encoding a therapeutic

anti body heavy chain having the sequence set forth in SEQ I D No: 27. In
anot her aspect of the invention there is provided a pol ynucl eoti de encodi ng
a 40t her apeitbior & dor@ynehi @fiwag Badvatoha\ah Agerit et BRGE @atagetiseborth in SEQ

I D No: 28. 115 sGmdBitént RASIGIbHSH Bctivie B AGHER Bém@Emé activBivedlich @t thbere i s

ded h h
b en’or e AR E L i aAg o LR SPE LRI BN SER Y, (o

anot her nor&P %aﬁirrf&ﬂ"aﬁ" ﬁﬁ8ﬁplﬁ@ﬁ? 8&' f¥ie i nvention there is provided a

pol ynucleoti de encoding a therapeutic antibody |ight chain, whi ch

pol ynucl eotGatepleroanpridrgeted hhrepeuwigaerroechsehavedeemrecentigriemwed Nyekio. Bri ef
descri pti orb 8fLatnhes, {11 (§007¢ 8latufe Bjoteehnblogh2ms26a-7Péistapanatbd ndreidey ect i on of
various f origgrdte Pk an@i)led the Usi-Bemiidrherd pithbatibpisacis Wesdiged | body specific
for human A‘l]rérer?ﬂ o8l al?ﬁ’(%rﬁi‘élﬁ;‘ (3l usE ERIBRAbIna e VAE BRLRE mAGHE bét%nl(b%@?' body

speci 1 g, f qf Po%ﬁr&ggg%nt f dory én%#i sp iga%ﬁ&"\% gharts showi ng

t he pl ague cﬁfg%%a%m eﬂt' a(r)f Q cortex and
hi ppocarrpus'n AR p[r?%%ﬁer‘r'gﬁ? O §h CPF mﬁﬂf % Or 8151‘80%94 Pressed in

ortical pl a‘?ﬁ’ﬂ”@’e&?e@bre%‘@%r%§%P'%1EU’WE'§H§?"§'H%?H fﬁ‘ecrerﬂerr1 &) eahPuid sFi gure 3
shows bar civdibediessbovigaigstdompisingnifectdrdaier B. fivk cempigresnt eorhpRPENlyi ce brai n
secti ons ofinidibitcrs x.ga08linhibjt@omapuscepfor entaganests, agndmalinidiecliiér@pakg or 33ng/ kg
6F6 expresseekdidt antegdifits.of pl aques per mm2 expressed as neanstandard error
of nmean 20Fi gure 4 shovvs the detection of anyloid beta in the retina of

aged CFH - Or}ergoﬁxgl \mrr% R 511 gl BB 20 1 0 PeL g 1

the retina X rLdnventl on 251.
Anti gen Bi n%ﬂt‘r‘l P"rn8¥ ‘"'ﬁ‘ﬁ@ tSE"r “GQH?Y '?1 Slﬂﬁe&fpﬁ&'car"g?%‘ '"@s used herein
refers to aﬁ’fP'ielﬁ‘dlﬁFr@é“"e&tﬁ’Pl ‘Efc?&?”eF‘P%{‘érP@H?@ SRl N FRY9CFISRRNR - const ruct s, such
as doma?ths, specifically those which are capabl e of b| nding to [ 3- arryl oi d,
as di scusseﬁlprﬁarmbtmnricatberbrmusiti&@donjprilsing adteradpstiidodgesbindligepratainiagen bi ndi ng
prot ei ns of ddfifed fdreis afd a tnv@drhérd PatiByy ibiEbiidr Bi @Cibhisint bloa@®enAin ant i gen

bi ndi ng pr ot fhibyQktivaltR, i AYSRbLIGL. 1 ncl udes a therapeutic antibody which is
an anti body or anti gen bi nding fragment and/or derivative thereof. Intact

ant i bodi [ e U ual |y .heteromul.tinmeric co te ng at | east
t wo heags ﬂ \i’i'rs)thefr? 'C%’rg‘g%'é?ﬁ nd (gl Orgt%raq%[]ﬁ\)ﬁam' d af%g%tq &Odl es are
het er ot etra‘i‘i‘@r"]"’@"gwbtﬁﬁr’”@f‘@?ﬂ%reﬁa5‘[‘3}3‘%&? rei‘w c?ﬂ%% ed of two

i denti cal | pejiife-(daredisgrnrsis gl praisef-dent i cal heavy (H) chains. Typically,

each light chain is linked to a heavy chain by one coval ent disulfide bond
whi | e t he nampécifafantbogiybif bishecitic hdgngesthbebilesngtaliiest beaifiyitydbwaris of

di ffereny ipunpeal Qb bn bGRbY PESaMAsill psptidEahcdiemsreands kBgbbr ghai n al so

40has i ntraghahig ;dhsidifdARol b §§ecoﬁ@§&clﬁ@@"t¥w&9§érﬂadﬁ@§to&§ftl'%ne end a
vari abl e dopal n rf tﬁ\ﬂr})ﬁ%‘%’% %(,O%dnu er of constant regions. Each |ight

chain has a"V? rlFf aebnl and a constant region at its other end,
the constant region of the light chain is aligned with the first constant
region of tf@apeayPingiRg Pistelvef teHavanfigpen amikedy ofig imgslie 8btmain is al i gned
wi t h t hd5 vabispedsifie adidhedy or bifpetifieragewoitherefi of theiwentidnglet usshairegling® ant i bodi es
from nost vpatrgbdaieptidepelaice sisease ibalsagsvigeted t o one of two types call ed
Kappa and Lanbda based on the am no acid sequence of the constant region.

Dependi ng Orh énlaﬂire@éﬂr n%k&tﬁ@rﬂ%ﬂ%th@ﬂ(e id Br%vﬁ&:pé;ntﬁm)o Q9L @géntt hei r heavy
Schains, éreof’mt LD R}f'g %S ?‘rr?enVH n;&'un Haqpargﬁﬁ gquj% 8 gi'-_' I(Jg% fdgsses, 1gA
In

| gD, er su VI ded’ihto
subcl asggs ﬁ’l”@"(‘% 8‘@@ eéﬁ JAL and | gA2. Speci es variants

exi st with nouse and rat havr ng at least 1g&xa, 1g&b. The variable domain
of the anti boahptheoeriadsndst ofdhaigvespietinkieds prpvidgba pelyreclantidelsoedingi t h certai n
regi ons di sph aptibbdy ik} thziH @ fleameatihdredf oo plidirgth 1,0 feaviegtiear i ty

det er m ni ngsécﬁﬁhmd s g, |r{|_$b‘?trcr%ﬁ-@1e%@l9§@é6@6b SEd IonSo:af. the variabl e
region are called framework regions ( The vari abl e domai ns of intact
heavy and |ight chains each conprise four FR connected by three CDRs. The
CDRs in each chain are held together jsn close proximty by the FR regi ons
and with the CDRs fromthe other chain contribute to the formation of the
antigen binding site of 15anti bodi es. The constant regions are not directly
involved in the binding of the antibody to the antigen but exhibit various
ef fector functions such as participation in antibody dependent

cell -medi ated cytotoxicity (ADCC), phagocytosis via binding to Fey
receptor, half-life/clearance rate via neonatal Fc receptor (FcRn) and



conpl ement dependent cytotoxicity via the Clg conponent of the conpl enent
20cascade. The human 1 gQ& constant regi on has been reported to essentially
| ack the ability to activate conplenent by the classical pathway or to
medi at e anti body-dependent cellular cytotoxicity. The 1g&4 constant region
has been reported to lack the ability to activate conpl enent by the

cl assi cal pathway and nedi ates anti body- dependent cellular cytotoxicity
only weakly. Antibodies essentially |acking these 25effector functions may
be ternmed ' manolhytdnebodintehiba thessvenllanithdre idummevided atpolyodticetide drisediant | gen

bi ndi ng pr ohehMBodflighttBaip bES BRImdrNIReRL @MmpfEyg e durtsihaaing ileodi es. Hurman

anti bodi es gRy.he JHPBUGES, mypaﬂ;cagm@boumucz@atdeeﬂgedsmmzfgo those of skill
30 in the art. Human antibodies can e made by the hybri doma met hod usi ng

human myel opa or npu e hunman hrkygr %C{e |n S see %ng?é J. I munol
133, 3001, (PFIBEFCLAL PP BER PG eGP IS st e A B ko ques
and Appl i catereRsics wilhsn agthody/aereutinpalRay chaje havingdhs seappicgsaHPie et hods

i ncl ude t heinuBER @quoWa@edligbirdnamé\gvmthesmg@ﬁeémﬁh E@%W%?B %hich utilize
human V r egbiadingdrpependiohicaE(Tessiy.nter G (1994), Annu. Rev. | mmunol

12, 433-4§5, Green LL (1999), J.lmmunol.nethods 231, 11-23). Several strains

of transgenitf, rQ éﬂflé‘d H% ol e%tﬁg‘ﬁr&&éﬂf&rlaﬁ'aﬁhg@%ﬁﬁng Hi%!éﬂpm obulin
| oci has be n re V{%Ei % eq@,‘l %tﬁ) é % s 40(see
Tom zuka K Y 51%2&5 G 19 ﬁpg %@ ture Bi ot echnol .
14, 845- 851, SWG“‘}E@@ &WE 9 Upon antigen
chal | enge sﬁ%qﬁ’eh‘iecﬁ@tfaﬁié'“c%ﬁh@"éogﬁ(ab‘i‘t@%@)fﬁba specliplinding $% Bt hurman

ant i bodilés Bmgiidhanien dintind orpiaisA ofust hetnreesestin  guifidient sapert tahpve ay

particul ar Bfdceinisaidtdaeayiniaaitalln aysidemnnt ssigekbadinRpeteirah and 1998)

| munol ogy 9gibbagte dRldresthiaih 8qdiMbBNarhaUARN ACHORRr &rhBodimen sl @adencte | Nt O

i rradi at ed g g 115 ra@.m%aae@pmcbm /amm.g&ﬂ,ye eﬁsgm.({ §laAM see Babcook
etal, PNAS 11:'1%%\533 SRIER 8% W%%%hwer 4. RLRGhoSREGkfRA J.yPhoCY L es
are effetlver\é d %‘W e cgrjr HELQ ody generation
procedur8 f 8MYBIdHPYHY H’e%‘d P%“IS@%VF’?? ei"i é ?ﬁ ¥ of and sel ect i on
procedur e afEOPHBERSAEION FEENE P Avpgsche Rigging %fr?"ﬁ?qdéﬁﬁ%f’?(‘?e approach is
avai | abl e f pound\bamitkeid.etbeiens anan-Rgnyleis-9oBeiihcoptid #PesTAlt echnol ogy. 10Phage
di spl ay technol ogy can be used to produce human anti bodi es (and fragnents

t hereof), saeaMakafdspact ¥rthdNavantien thd4Btigeh bitdind BrofclOB@)theamdu@ i ffit hs AD at
al (1994) EMﬁ@o&?th%%ﬁ?&%aMm htRFaihPcdnirising BEYHRLEHEE waRk aRody V domai n
g?‘ngsf |alr gmg 4 354 oé?f?/e 9'75)t AN |d@ntﬂ,§l tQ'EheoefmlﬁH &‘i}g\se Q%eée)%f FLSL:: Inygene
with the ai [Egafqaa{b g@) reggec?\’erﬁ’ié hg'rems 'dag{a' %0 x%%gggrrent s on the
surface of A¥ Oﬂhé@%p’ﬁfﬂﬁef’@!"‘go aateioe ?"(’)tﬁ’g %?59-?(5"38?1 "E?r%to%/%ﬂf & i onal
properties @mylolfeoeatids th@gontpias (psidues 28 EEFRILf t he gene encoding the
ant i bodylexhi biting those properties. The phage display techni que can be
used to sel dzanddirer bgpent of grediventonatheieiopiodided sroantiperindinggyotpigd@ichr om human B
cel | s taken bindeta & GidérmindLizivtinylatetl IBramyeciil naptide haldiogpesss repidugs Sbddler descri bed
20above or dBE@IDADLIINEIr2SAP dPEQH Nerlhlof Bniyoifeas dgtaoingd PaEaddr ks;

J. Mol . Bi ol . rERmoBgEosTe, spiggeplideyysiebodtd P AckerailikesIseiPbody is desired
conmprisiffg an Fc domain it is necessary to redone the phage displayed
derived fradmefirtheraseed ohthrimentian tesp isdyeiidsd a0 8BligsP bEGRPPI%Sihg t he desired
const ant r egpesiathyndmesichbbliastihadyg osfragoiest bsepiewkichgpes@tdly bindelo B- 25 The

t echni que ofandddid dHdtryquires biriedst o lEiludia theszseBa regibmpir fareyidid fodbindingf f i ni ty.
This may fon,gyamMea e%oﬁﬁllahtefﬁ@%nwén%ﬁaemg@wtad bauitioR Bl a6quites dtheast and L

_.E

chain V fedi 00, rg}eé] c¥ur§ 91\'—!”\ cpugn %E?d@@fo%af@l%@le% lRetdsige ON the
b f 3 783 (1992
e os o %ﬁ\eéﬁé SR &agwkvﬁ QLo th% g W%Qﬁ) il b3 1992).

avai | abl e (\IFYnRJepeelly e me e fhfﬁﬁ purait ed’é”ﬁ Of Sasidugs 6 (1993)).
Nbr e r ecent |fipmathe prelp gonsisting @828, PG| ¥ Shakann 88 Af %Hﬂﬂ?'ﬂéﬂl‘dby random
nmut agenesi s fahkibde stfuctegiyoreighbourGhDRsidues. exanpl e by using error prone RNA
repli casgs and subsequent selection fromthese libraries by ribosone
di spl ay sel ection techni ques (Kopsidas G BMC Bi ot echnol ogy. 7:18, 352007).
1.1.2 Chimaeric and Humani sed Anti bodi es

17



The antigen binding proteins of the present invention may be "chineric" or
"humani sed" anti bodi es. The use of intact non-human anti bodies in the
treatment of 40hunman di seases or disorders carries with it the now well
establ i shed problens of potential inmunogenicity especially upon repeated
adm nistration of the antibody: that is the inmune system of the patient
may recogni se the non-hunman intact antibody as non-self and nmount a

neut r al i si nEherresivomkited in the ag gt feadilyideni vethoptiory HndinowrdRivtysingnt i bodi es
(see above)fovewamplesalbrcdveplgeersenhsvaenitipie kL Edvaskayse th tbisegspedthe years to
over cone t h@ifethdp bPkdt @nfged bIRIMG lordtdily rdq R avesiduedil thie2g-36 heyicd@iposi ti on of
non- human aAqq, %?b%r%ﬁ@‘b?@tﬁ%ﬁjréll nBlBt@oohMgar%&dGeh%Fﬁiﬁ@ k4n gRNt i body whi | st
ret ai ni ng t&%erﬁﬂeaaéms\@%asnt|y@u wg{u TRl BAfinE 8od r om an

d h
baon b e St hating b bRy aityicd apgqengq @%ﬁi%% .'i %ﬂﬂ%ﬁ% gugcdh whi oh

general |y cRafyipid @erfids s HehindingaiMyity of ereantio\ RiklingProtein e Wit | abl e donmi n
fused to a WemBamgloidsmther ergiobniesiBeiaiee2d-Heregion Pideamihidirenyired t e of an
ant i body i sisldeftreh ibg e deduichiimbibdiey afénity abthe antiggn binding pretedtio theer i ¢ ant i body
retainsigpt salingéupgit@bd panl¥idfeptideR8madtbd @Bthb ulld-§66 BlafgiBididagtidef f ect or

functions ofnd b shY FRDCHRARSHERthdn8Tb )4 88 tdidSast R RHEd B BBdRe &0 10perform
ef fect or fUEﬁ%}:\%ﬁ |tfrH&hu1%§n gscri bed Supra. Chinmeric antibodies are

typically pro uce USTHg T 6combi nant DNA met hods. DNA encodi ng the
ant i bodi es % . g. cDNA) |s i sol ated and sequenced using conventi onal
procedur es hﬁr agffugiapliygelshpeybing casidys indlis pripdis atrﬁ%queé?aé‘sd%ﬁ'aiﬂ e of

bi ndi ng1% pepikiminin|tyree-dimgesieral enace t theyresidee A aupstiop anchwhieh igApundbl e r egi ons
of the anti botly aotfged hiedingp@tdn. Ofhe persgn skbidA irothe SEGpdré&didtésNbat Batigend 21
described sggopds mdp¥ dittleiBedret hénmeaMRpie RqlignRé< ah theatit@oef such DNA.
Once i sol at ﬁ%aréa@eé@!% h%e%e&?e@aw& GHAERST &Bo‘l"ﬁgb%’t@e\%ﬁi&h are then
transfect ed, é)?‘tclogg ?"ﬁfg% &i acr;ﬂ Hsion oeme eI s, PerC6

|1 | ob | t
Lo obt S?W%Q"ergfa erdgiBourior S6rcoui i protei

< ap e dafgy § 5039%%5“&. 2d by
subst i t ut i nEretHBIPHRIaTF T Giads Eréﬁ!?@s'P'Eﬂ' StFH?H"é‘?? baiied fewaRdnsiedeor t he
cor r espondi ngvwwornthh@ﬁsﬁmclces&rayrmryataﬂegrammyand L constant regions see e.g.
Morrison; PNAS 81, 6851 (1984). Thus in another enbodi nent of the invention
there is prmundedr &pshionhe inventian tHeboid yrovides bokess far prbiaycidgami N havi ng t he
sequences Skfdbb8) MNeordBg aele Rvafltion GHIER Rodday dhpritfexpeasgnce: SEQ I'D No: 21

fused to a EHWJ@!G-S s$haddin rtﬁe%r%o y"Wbﬂ tagybe of a 1gG isotype e.qg.

251 gGl) . secon appro dch involves the generati on of humani sed

ant i bodi es wherei n the non-human content, of t od S reduced by
hunani zi ng tHAAOUST FSRBFET 1B HIVEHEN MRlD'S PEVIIAST § ngnufcgp ‘%ﬁ’?é?d Wfion have

gai ned poputhgrapgytic ayfikody heay cphan ﬁ?j?ﬂﬁingétVH(%a'BbaW tepreaye®tPhg. CDRs bui | d
| oops cBHsefarto it BeQ dEhNo:Béddy' s N-term nus where they forma surface nounted
in a scaffold provided by the framework regions. Antigen-binding

sEeCI fi f' tKIrpinoiheﬁas%eétlobﬁRQWVIeﬁloﬂ’méﬁéhépﬁlﬁfdleﬂlﬁ‘éﬁ_lgr}’ucteh?e;?@@cﬁfg?@hy andt by the
chem cal c i £ fe in turn
determ ned g{@pgﬁrca%ggto% F’éér'{?% ﬁ@a?n ?%Fﬁua%%DRf qgf}'%?ﬁg relative
di sposition OP ‘35and by the nature and di sposition of the side
chains of the residues conprising the CDRs. A | arge decrease in
i munogeni cirt%ﬂoﬁ'ﬁhaﬁtﬁ’éCté’éWiee‘VéEF'oﬂ3hﬁtj? I§PEqvidgd SmPlynyRtide#IO#S & non- hurman
(e g. nuri n&eraprtticeotedy heomehdin Aatindibel gyauemesebfogintds! @ Muddn f r amewor k
("acceptor franmework") and constant regions (see Jones eta! (1986) Nature
321, 522- 525Ir%%th¥€é§b@éﬂéﬁfﬂ1e|\ﬂv%ﬁt®h titekd BGloviet aneRnibRdiidelandddida6) . 40However ,
CDR gr afghi ng, Ptfeu oy cﬁ%?h'é\ﬁ gl F\?éfﬁ? g@!@ﬁ@m@&tﬁﬁtw&ib of antigen-

n oun

bi ndi ng properties a requ that sone frarrework resi dues
of t he donor anti bod% need to beapreserved fgsc)met rreqs (ﬁ{err % as
"backnut at i §H&™pre RRTticHar HERpdimesbel ProlMElPLInPE ISP 54 RN UGRYGen- bi ndi ng
affinity i seﬂ@d@é drf@i!@ﬂﬁe'ﬁfe@?tlpg@@e@ae@ﬁm@@ﬁapa("l@’e@)dePRIAEI‘%@t"c

10, 029- 10, 038guetiy sehfogh &l SEQA IDNY:2Nat ure 351, 501- 502). In this case,
human V regi ons showi ng the greatest sequence honol ogy (typically 60% or
greater) to the non-human donor anti body nmaybe chosen from a database in
order to provide the human framework 8FR). The sel ecti on of human FRs can
be made either from human consensus or individual human anti bodies. 5Were
necessary key residues fromthe donor antibody are substituted into the
human acceptor franework to preserve CDR conformations. Conputer nodelling
of the antibody nmaybe used to help identify such structurally inportant
resi dues, see W99/48523. 10Alternatively, humani sation maybe achi eved by a
process of "veneering". A statistical analysis of unique human and nuri ne




Humaneeri ngTM ( Kal obi os) whi ch nakes use of bacterial expression systens
and produces antibodies that are close to human gernline in sequence

(Al fenito-M Advanci ng Protein Therapeutics January 2007, San
Diego,California). 30t will be apparent to those skilled in the art that
the term"derived" is intended to define not only the source in the sense
of it being the physical origin for the material but also to define
material which is structurally identical to the material but which does not
ori gi nat e flnenothdrenarepaticuiae emberimend of ik ingertioe Yietieprofidedwl i n t he donor

anti body" nesdudaitide eeesisgs itieyapeanceantioely ighichdin. edich polgmucleeticbonor ant i body.

35 It is V\Q!ohpﬁ%qme‘é]@gqcb@ettfm ,arerQt;ban 3@ertal n am no acid substitutions
are regayded as being "conservative". Amino acids are divided into groups

based on c si de-ch IH roenertl es and substitutions within groups t hat
mai ntain alf k@%b'i%‘t‘ir—ﬁ%—éi he bi ndin afflnt of E

t her apeut i T8¢ i FOAYS BVesie '%F@Fﬁcf'%‘)fé(?%o“?éﬁ%%Eae%gmﬁfﬁ Jhieg p §t ive
subst i t ut i orsbodyeer BRED fl@tibedd pepciiabioe humam d-16; SpREetrairPdsRber s

Hydr ophobi cErebgentecaand\edis, (antibady speefic fonsRit-4Zaln Hoysk epdrnt)i c cys, ser, thr
Acidic eep, glu Basic asn, gin, his, lys, arg residues that influence chain
orientati OrFl%Jré! 2 dhbls %r%mhs §h6V\FirR; thfe)ﬁaqué)fbﬁd inltrdnsdeMdIhAPP nidaCorfh speci fi c
ant 1 bodi €5 cotihs A @R Lr st RlsUrtet eatitbn ViR ﬁmaﬁ@rbtr 3BRYRGleren may be

rrultl-specf‘?lc FEIU éah a particular
erbod ment . PSS PR PEPTRG SRR PaI T L BT CARST el ¢ A body. A

bi specific antibody is an antibody derivative haV|ng bi ndi ng specificities
for at leastigyrad Hiows beredherts phaviiethe prguelosd if Bansgena pAPRBMigHEaIN hvent i on.
Met hods of seeltonagpf Sutdx andt hipodaresusaatier keasmvanti witht Wengésator 3BmaltgttFénal |y, the
r econmbi nant expreRekiC ini Guintef obippes péron@hkkhedee aisirseddasterdiaan etrdreof
coexpressi ofesf two i nmmunogl obulin H chain-L chain pairs, where the two H
chai ns have different binding 10specificities see MI!stein eta!, Nature

36553640 ERVAGaowT e Aecr anaiaraad b SR e ﬂaagﬁﬂﬁ%fh%n?csslgilpot enti a
m xture of ﬂgglga%g%\gﬁrﬁgés "%%E!‘V'Bﬁ S%Fé ora%é_:}/ogﬁlg f%rthee r%{ma (o) Cedd (9IiH )I\:hl ch only one

has t he des Fhats Ve app Bath 1 nvol ves

fusi ng the V&Fi abl e domains with the desired binding specificities to heavy
15chai n constant region conprising at |east part of the hinge region, CH2
and CH3 regions. It |s preferred to have the CH region containing the site
necessary flBetail demoithelnvaption esent in at | east one of the fusions.
DNA encddi n@Mmﬁmtﬂaad if desired the L chain are inserted into
separ at e exisiesh tintigeadinding paotean"arsaistdidareio offerasdndibedist, amibodya sui t abl e host
organi sm | fragnfenfmaioteepolROU@hsthRtsl SRR RE dbhging eglicigalR@sgwarnes for two or
all three CQ@'cQéaHIé‘éf%m@iﬂStc?B‘Qr%@éu%'é%rhnééﬁgstegrfurthlaz%e%\ﬁ preferred

- T
.l._‘

30 1.1 Intact Antibodies
The antigen binding proteins of the present invention may be “intact antibodies”. An
antigen binding protein of the invention includes a therapeutic antibody which is an
antibody or antigen binding fragment and/or derivative thereof. intact antibodies are
usually heteromuitimeric glycoproteins comprising at least two heavy and two light

35 chains. Aside from IgM, intact antibodies are heterotetrameric glycoproteins of
approximately 150KDa, composed of two identical light (L) chains and two identical
heavy (H) chains. Typically, each light chain is linked to a heavy chain by one
covalent disulfide bond while the number of disulfide linkages between the heavy
chains of different immunoglobulin isotypes varies. Each heavy and light chain also

40  has intrachain disulfide bridges. Each heavy chain has at one end a variable domain
(Vn) followed by a number of constant regions. Each light chain has a variable
domain (V.) and a constant region at its other end; the constant region of the light
chain is aligned with the first constant region of the heavy chain and the light chain
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approach, the bispecific antibody is conposed of a Hchain with a first

bi ndi ng specificity in one armand a HL chain pair, providing a second

bi ndi ng specificity in the other arm see W94/ 04690. See al so Suresh

eta/ Met hods in Enzynol ogy 121, 210, 1986. 25 Delivery of therapeutic
proteins to the brain has been hanpered by the presence of the blood brain
barrier (BBB) and there is a simlar blood retinal barrier between the eye
and t he bl owiigble damain Watigredivtithithe idahle demaimoided haaey cheim. dive fighin bi ndi ng
protei n of tHahsiohweihbddisfronsmodl verssbedie speicieb oatybeodssighad tb pvedittveon or ant i body
fragment of typdiecalbQli KB EAPIamIRE bASH oA thd Shiagb&i@beddaideiobthe Sbisians the BBB

various strapeg gépéaemgon%%nm{o%wss%euéneesﬂn@%@taﬁuﬁ ord@flmewewmere needed

?QSI ﬁ;lm 2‘: ?hsz-ﬁnsalli ?’rgdln%%t PéF can %s{)épssiﬁﬁ o(:ﬁvé Qg&e*t%ﬂsggsgg Zqi%‘ E:%% %?Sb:‘ (r)g(rjn t he
D bl ek sw s s AR P b | sport
conpounds f AushioEHend i9d AnaigARg SeeeRsdvatiants W&Stmtﬁﬂﬁuseﬂr\qd?té@v'%% i ndi cat ed

t hat sone cleaydaGis|gGRkeThensribligdgreaimoiiog nfibedy wnfals Wri@gpediicy n Res.

420: 32- 38) , ufdnamsiraibsdywith SeeaiticglnBaisa il mttic(hORTHbIdy Misd 0sci  18: 299- 304)
and insypi ncdrﬁd(@rmgﬁé?wdétérlﬁ%h@rr@l&nsQOQR &. (e moRadoflsdrdaeodbhd F¥¥6) Endocrine
Rev. 7: 314- 330:-gd, eré(c g{i%rﬂewcfrlg-l% Bhs b abd §5mp Zonjr:ﬁl% Ffdcttraverse the

BBB vi a recg ra 0 e cul es thus
provi de a pUrANATEIO dark sper c%Wée%bf*R iﬁg éﬂE@@ G%DF tgie%%m. on to
access the B@éFWW?‘i @ tOQE%E?"I'%a'OS ReXigihelyt W?é‘% tt?‘:”Par dridge WM
(1999) 5AdvaRReHomitheptss chajregptiReis te edgmeion o she a““%‘rb'%rﬁﬁﬁ%@ an anti body
t o trand$ er aitibodies; elie spndirnd rdgiven ashotwiirecty ibeolvdy ivethe biadiihy ofttheansported into

t he brai n partiebdyhiyg e dnége ot exhiit vENdue tefibctdri@RignsRMAS8Birtkipdtlond 75 and
Friden PM epibofyldPandeRCicfMeRiakaLyBiogicidy (ADCCT pasgdesip @b eintihglo approach is

to produce gohj ﬁo?'hfakﬁfe@régran teVia oPRBOES seicrr féndSUCh as descri bed
supr a Wrewnpﬁ?émaépe hiSREaLb) ggk@héf%ﬁ ﬁerﬂgnﬂgl R
PEEED

tid h b d
Eggohdezﬁecﬁﬁcmy S R deCa e auEaPe SO apRialy '%CE%%B%V?. g a

second spec?twi'ttfwtw%%ﬂﬂu%enﬂew&bstthaﬁigwafthem& pdiate aoligpior . 150t her

bi speci fi c denenterd cdglapewdtedgiiad heyobheongiapigegien ha@\b@ﬁm fepartedie lagde a

bi speci fi c &etablitydy adivath cspgenénit oy fhreataseind| pethesyafd rhaldtesganéibddyr st

speci fi ci tyqémnadSelpatpbieiicty ang waaide pamsbdsp esddhtidly tackibpivasads an acti vat or
of the 99@5@4&?&%@%@%%&&%&*aen-@wahﬁbou@@ bit its activity, for

exanpl e, but not excluding others: a conplenment factor, such as conpl enent
factor D. 2 I\4U ti- spegi f i fi L O antigen bindi ng proteins of the |nvent|on

i ncl ude pro rst specificity towards r’% é:) such as an
epi t ope of E'h%lﬁ’i}‘lg‘é“ H”%%QJEPFP*G@SPWQ? p@éﬁﬁtﬁivﬁg‘onﬂﬂlbﬁﬁé%‘a'ﬁﬁn BU%Y p-anyloid as
descri bed abdyan a%i'bQ@@%'ﬁGY%%@”@WCP@PY?”P’@b\ﬁ@ﬂ@e@oﬁ‘ﬁﬁyﬁ&tﬁoﬁe&éﬂ or |located
at the BBB orith¢ bt blumed antibbiieatanimrmaderby tent/badaia meth@bssrgdiufiasi ty t owar ds
an acti vat omyebmtbemeassHuane hbteatyblomy cell linds Atd KivbdyJ lhimagoeirdBs and ot her
protein congpdueiosd) a%H‘B'Pod@ﬁr fBREIdNEl AdtiBoderrbdictoreTERRCRRKE Of the

| nvent i on { RGhaddhs r@eibgﬂxeap,%wga Laﬂﬁarpﬁ Rb&ndigygAfl ant | gen

bi ndi ng fr ags?%ph%qe$€ﬁad|F%Pg% tesmc m%e Qoei v%cct,rhu%?ze human n 30 | ndi ng

fra rrents o] P eri S such as
Fabg Fd3 Fabepert?’(eélﬁs Hinigy G, @8?—4\) Anny §is ﬂf' %Pﬁﬁﬂl’-bg gkcrl bed
supra. Fr ag#ﬂfﬁmgnqié@moﬁiﬁ?ﬂh@'%@nstant r egi on Iack the ability to activate
conpl ement by the classical pathway or to nmedi ate anti body-dependent

cel lul ar cytset@AisGhihy of rbhégdhicindewdrk Yios uediable agamntiseianaispr oduced by the

pr ot eol ytl C.rﬁfh fob @ 16 hésrﬁe@ﬁtrepadaéanmdmﬁﬁanhmn@ngglob%ﬁpg&@segfﬂer%stl on (see

for exang f §A(§ BRagy 702797 pHGRID Al [R65] Natlr dercﬁmnb' nant | y
transforrred 4%% g1e S %{ﬁ’ c |hon iﬁ’e 1 et at; (1988)
Sci ence, 2435535821 HgN eiz adav e N s d HP% roduced
using a var ichq! '?”Qﬁsué%@‘%@éer?arﬁab'?éﬁﬁﬂql‘{?h”@@ 8l r@é‘% uFER 35@08\76/5 BFv
fragment s appisheniedigaontewaigan baseleeted.i on energy of their two chains than
Fab fragments. To stabilise the association of the Vry and VL domai ns, they
have been linked with peptides (Bird etal, (1988) Science 242, 423-426,
Huston et a/, PNAS, 85, 5879-5883), disulphide bridges (d ockshuber et al,
(1990) Biochem stry, 29, 1362-1367) amwd "knob in hole" nutations (Zhu etal
(1997), Protein Sci., 6,781-788). ScFv fragnents can be produced by

met hods well known to those skilled in the art see Wiitlow eta! (1991)

Met hods conpani on Met hods Enzynol, 2, 97-105 and Huston eta! (1993)

I nt.Rev. | mmunol 10, 195-217. ScFv may be produced in bacterial cells such
as E.Coli but are nore typically produced in eukaryotic cells.



5 One di sadvantage of ScFv is the nonoval ency of the product, which

precl udes an increased avidity due to pol yval ent binding, and their short
hal f-l1ife. Attenpts to overcone these problens include bivalent (ScFvl)2
produced from ScFV containing an additional C term nal cysteine by chem cal
coupling ( Adans eta! (1993) Can.Res 53, 4026-4034 and MCartney etal
(1995) Protein Eng. 8, 301-314) or by 10spontaneous site-specific

di meri zat i d¥F pafticBefnotede fiedirimiersd systeor(pet Frenl RE@ blef1A9F) &hmenodigigi ne resi due
(see Kipri ysney-1ei)athetsltddizh eedhbeytdd ppiarepdbted h8inrddddd mbites nati vel y, ScFv
can be for cgeboted ifARMYM!ARBERY By R¥m IH00M, 8BE BShdobieeRE PNadg1dognker to bet ween

3 to 12 reigd?g§§ 7%&)tfvﬁé@hurth? 99 hgls pe |§§ n@ﬂh%}t&%rre gﬁte@twe (1993), 90,

6444- 6448 ScFV triners
("1ri abadi damUsh s ﬁl%ﬁ?‘?d&v”aﬂa”kww " 'Swr%e %B%db 23-433) and
tetramers (deptvhigisddinging dilution ang seteqfipn rogadureidde Fmemovsalt™ 453, 164- 168) .
Const r uct i dAbgsnixinga e attenSiFa/aprsbash i aveilablerrant Merpheclalon henadhe by genetic
fusi on w t hvgpleddeina™déaeslogii. ng notifs to form "mni anti bodi es" (see Pack
etal (1992) Bi ocherri stry 31, 1579-1584) and "m ni bodi es” (see Hu et al

(1996), fa la é%no%@?éarﬁ&qps)ed to%ﬁgdﬁc‘g‘ﬁurﬁé{n ApdAderBrdgterEY) 2) may

al so be pr gl ”Q%%!{&g 3§§ 3@9@’3"3 (-:trlﬂ#l{sq“p&%u)gggl i nker, see
Kurucz eta! §' % I a S can be
produced ¢ 25l chcePiie 5 8&“P%ﬁ” By, oSSR aRES Al 1 usi on
products coie mf@%ﬂtowvrémrﬁrmmmﬁh@p&%ms fedlRAeeey by a short

| i nker to thestevephdoeraich asM13moidand displeydsddsuallswith the Birilof/@h@il%eret al (1998),
Int.J. Can Tphadg®s TurtionBhantiBadytiabinknts yn e ssifizia obths peagefpadicdi abodi es can be
enhanced bysdidifiondYak@bitthe nctthaldirsietieh bftfe Bitibd@e®s@ifin sdévabn bmhdol e”

mut ations ag°e deR&l %éﬁlﬂ&ﬁ eQﬁlblﬁryg hb& drepohRE] ‘Pt'ib ﬂfag@li@ﬂéﬁ chain di abodi es

I(ScDb) wher g, £, yby e & e fcﬁcgﬁt@ qj?r?ggﬂ a peptide
i nker see ﬁ%nt
(fr'ttfﬁ a ScFv

| ker_see Kokl i erh%r"é i '%?@C%%% aﬂissa%y

f r agment? t c2b9ue prienpiy el diea] W'W“'ﬁ%?dlrﬁ@aﬁﬂ@?é% s8¢ YarkpyMolBIgh " r agnent

t hr ough t hezaamgéw ggb bn Vheee Tohlepidumen Bntbedo® Yesigd gprepisingteedtinol . 15,

159- 163. Al deenaiait iswedegsary &t reclvad teephdye sipeleidd derives] fegmieaisnthave been cr eat ed
by the fusiaamebliddisxpesdidn chi aghrisial dericsicalokitas rdgiaeaM t eta!, (1999)

FEBS Lett 454hp)iffth?MabieiBltdsihg tatihayal ent bispecific nol ecul es can also be
f or ned t he di rrerl zation of eit her ScFv- ScFv tandens with 35a |i nker

cont ai ning e Q mi. Nl t b Mul | er etal

(1998) FEBSﬁLenF ?hn@gﬁ Opﬁg'nﬁ ! 6%” Rdn %e u%ecéii}?lmprgv%ﬁ nu?n% a%ﬁﬂ l‘%l sing four

ant i body vaPPABI BcBlfhe R EYrd birsgaaany Ay denangrine FIY EGRE | ng

i nt ranol ecquﬁrnaélﬁP“ﬁfqui@Jr("tQaWﬂ@fPﬁ #bIsRgno adhe R‘Fsﬁﬁqu@)‘(ﬁd@t”&mg (1999)

J. Mol . Bi ol . aff9@ss (Mlarks:a3io/Brlume €, T 197 83 (031 Varidniagfiihteshriqus sbeh @ eat ed by

cheni cabo cowpitsprgmeintifgtire fawagspantatabtr (NI 9310618 AV eidinoese; BadlAoids t hr ough

||<6qu Ine zi ?R@g fi (22@);22%03”%1@% Réra’ iﬁht@%ﬁ}w siw)gggég d\vfﬁﬁbdlel;ﬂéve tfesggl 225 and
ostelny € Qo’tal %)g@zr nd eSIS e Vh s f 93’ e are

| sol ated Vr grrorh%or['wglﬁl\gbre |casés ang Isubs§ lfien (ﬁ?’ec ﬂ"orrliJﬁe?e I% |’eg'§ US 6, 172, 197.

The phrase 0 an anti body
vari abl e dofRESAME HaPlaX 4Gl C‘?ﬂ_ 88' ‘Fﬁ% B’feﬁ %C"%?H afiti gen or epitope
i ndepenéént?@ﬂ%f a d| fferent V region or domain. An inmunoglobulin single
vari abl e domain can be present in a format (e.g., hono- or hetero-mnultimer)
wi t h ot her, 1di2fdnaeric sarHwbdresdo Adibodiesor var i abl e dormmi ns where the ot her

regi ons or ﬂw&mg& @ﬁ&nmbternganhégfésér@rnvarmohw beidMhhdg &y the single
| munog| Obulh'una pt'lb%di@?”ﬂéhs(a a.m an*aﬁ hiBEHRO Bl bk Rert b gl €
vari abl doErH ?eﬁs?is (%r(]i%é rr.lsclgpnes ?n%t v9 1l eE.QEnsﬁ‘QodernH&ﬂ varl abl e

donalns nogl obul i n
single vari BﬁF@'aH‘B}%”ﬂge”WﬁY ??eF‘g"yéQB%lEﬂpEatB 'H‘ﬁ r"?‘?ﬁ”tof)t ﬁ“tﬁﬂﬂ gen as the
termis usethatigieriamyne systanhehiirorptionmayiecogpige BevarnyBien@shai n may be a
human ant i bedipothazs radplself dadmabimt alrattraisisprespaisedbsdditiorgioalewipingody vari abl e
domai ns fr ofpl@hlredn sEBSHiIRY seLbBv@Salicdd esthnigliarhaex begpl develaeddivecl osed in WO
00/ 29004, nurse shark and Canme/id VHH dAbs. Canelid VHH are imunogl obulin
single variable domain pol ypeptides that are derived from species including
canel, |lama, alpaca, 15 dronedary, amd guanaco, which produce heavy chain
anti bodi es naturally devoid of light chains. Such VHH donai ns may be

humani sed according to standard techniques available in the art, and such
domains are still considered to be "domain antibodi es" according to the
invention. As used herein "VH includes canelid VHH donains. 20 An antigen
bi ndi ng fragment nmay al so be provided by neans of arrangenent of one or
nore CDRs on non-anti body protein scaffolds such as a domain. A domain can




whi ch are not characteristic of antibody vari able domai ns, or anti body

vari abl e donmai ns whi ch have been truncated or conprise N- or C-term nal
extensions, as well as folded fragnents of variable domains which retain at
| east the binding activity and 40specificity of the full-length domain. 1.3
Het er oconi ugat e anti bodi es Heteroconjugate anti bodi es are derivatives

whi ch al so form an enbodi nent of the present invention. Heteroconjugate
anti bodi es tas gearoiopesecnathetanvoldevabreigehgrally iniolvededuning thedi es f or med usi ng
any conveni @mpos§tiddSs nbr-RinhmGniRs fndsbquerees Wi dintadthd&dutic dntidodit her

Modi fi CatF' Qfist rétyﬂﬁf‘)g'tﬂétFr@%ﬁ'\%téaQé‘in%§aY}ﬁ%gwohmﬁmE&arﬁt%@@i@sﬂfrd?ﬁg\?r?n ant i ]lgodyt and
vari ous Fc re C S [ or functions
of the ant i'@ggﬁgé lénj:rﬂ&ie%ﬁ)ogéee’ 54?1?{#8%6&@-8 leﬂﬁgna?&@gﬁgarare t%g{t gtoxicity
CADOD) , Ti X6 S b R SHGSOE T BRI 16N §ERerel ConiBeaar ance of t he
anti body. VENIHIEN fpeiredeabiuchas megss) Kuaple dPRgn Hived o AMHMBSATE  of t he

i nventi on negiobeBerangd thelanigen-tiegiensiiern an antibhey igllosalisedwitidetheect or property.

| n parti culariablé egns herbivantic areigbdynstaing itlindrgsaitity & thg dntiggo buhe f uncti ons
of a) acti valglid 1o erReIBPUREBAS oftie hUafinGbAast Eglonat Rwagrsfornrdichy) nedi ating
The 19G) canapat ook nbloRt ol g enbl y"p*é-’?d””?é’e“‘éBﬁgibﬁg%@c’”“ pecific
mut ati ons atgpt?%'g preoglé(%dlugmﬂﬁjcgﬂglon@% '%%E(ﬂsi .gﬁm%glgo %%%ﬂ?g%;ézs?, 297,
318, 320 an@SofOMHS Pelalgd apd srapenged U ﬁ%‘%ﬁﬁ?ﬁ??ﬁ%ﬁ%‘b‘?ﬁ &: VEB8620 240
(\W9317105) oligarycliagsideguakes thed g capaiedlibiHeg gheciisally duernes 82cogipa 887 wit hin t he
CH2 domai n ldfand hehdireveripble hegiians obths peiivpdy ddiednveptigihaw. RNBESEGQY EU | ndex
syst em 1HavEo:3epar 2t delsyribeé eprae $tybiidoed celis seedwsea tipicatisaugetodsdeby Rl , FcyRI |
and FcyRI | | phANGh&Gsandd, tieniek Ripcee Mucspresivbadirdapandenincel | ul ar

CYt Ot OXi Ci ol RAPEAR o6 e cIREYERRIBAD ARIBGI0EROR-704; Lund et al .

J. | nmunol . 9 47  265(- X . PNAS . 88; 9036-9040;
Burton and We?r?_é ﬁf‘és.zhaf Oéoﬁgfhgiﬁ?ﬁ&ggwim %,QB%%“P m‘e}%ﬁ 1.: | mmunol ogy
1005, go.  399insss o g sniPagy. oihe VA mgy be fpdiffed by SH3 g Ig“%ﬁ drig) 51 61-

12168) . 2fur sanepncediwmpe apd § chaigeioaing GorRsERINISPNIHIEN (RNt sone of

t hese resi ddegd Lorstant wigtonshgeeot-g-adiseni NSO BN EPBHd Bpeiufhet yt ot oxi city
(CDC) 25( Mbegairednt af the in¥@8iBy thite iebrositied a Geshbericlantihodp bom@BD0 2 VA00: 16- 26:
Hezareh et @émain Havindl thdoquaRSISET B N249 andl2 ¥ 6donikiG8ihg tikesqdnes 235 and 237

have theref ggg 1BRLR 1AREA R ERhRLohQath@dnnN@nite Mbgieas a(ds Rbpes.gal -
| mmunol 9gy %}3;5 91; 346-353; Barthol omew et al. | munol ogy 1995, 85;
8

41-48; and 679) to reduce both conpl enment nedi ated and FcyR- nedi at ed

effects. Antibodies conprising these 30constant regjops .be terned
"non- | ytic' TBheqeRRRRRECaCkinolYRRNG FRIGFIET g&@mé“‘g%‘{?fgb%d??sé’g%ﬁ%&bi ndi ng

epi t ope i nt por-hiemanrmonisaidy theantibpsly isdgducse Py Ay PRIZNY) the wariglle ragigns, 739, 277.
35Ther e ar e T \eshwares dorthuipanisatiog hieedined pepvlaFidyy The despisbranisdioR (1),

FcyRI | a30FcyiRCbR grafirgy RIORsauiidopsatiatathe BatRiody'Sitt@niies eheark thef2001)

J. Bi ol . Chemi2 6, suBRRInKBRA s BRIRSH hrdvRIed btk rameRomBsbice! AffgehgGL 1 esi dues
i tes out o Goag bR e oty i W) Bolbl B hoRAGeBEN A by e oCed
bi nding to 8T?m'iaé°*ﬁ§a‘i}ﬁ€‘8ﬂ‘gla)‘1?{m§,§_gﬁ 3{9%"351 ré%%éé)at}ﬁr?% _tﬁﬁ‘@%ﬁﬁ‘ﬂé‘g%, Asp- 270,
Asn- 297 andPpig.confgrmanpy offheingiydygl & Fﬁé&?feﬁ‘%@a pogiien AR Fed near the
hi nge j édni Apd BHbe apiyreaad disppsitioa ofthe Ride GR3ing df & refiflypS CABPTEHINIRh set of 1 gGL
resi dues f oiCDRsndilargs déergare inl imanidogeoich ¢an terackievestbywraffngdinlytienct resi dues

i n additi on cD®stohe neonIm (8.8t muried eftdbdyoMdoabr astivedy)estodusgaieduced bi ndi ng
only to FcyRlhad farflewd Gact8sdr iRImemoWd dnll combstdht réglors 288 JoneSen® vari ant s
showed | Mpr Q) Rl1sD955 25294 Shincfon L bebiScichcd 20 sal {o6) binding 1o
the other r eptor Fgl% er - 267A natregm{iﬁ\(h% Oﬁll %fgtljg i@ SN égr ut bi ndi ng
to Fcny?l _é’_tﬁﬁ’a‘f _8 g&%f’_e"d‘aﬁ'&y varrant s ex bl ed i rov? binding to
FcyR11 or FOFRNEPrapeitips 3nstitE fPSIenidHOmdBRtgME FaTREOS(F7EMSS ddiht or (e g.
Ser - 298Al a idapar @oEwdpperditnge pesevgdEPmetinieg refadritieds hastmuationd) Pc1R11) . 5For
FcyRI | | a, t He thesnisbd mdiengde f gidlificzat ardipersbihding atnitpiiste de sdcavaree(seribst i t ut i ons
at Ser-298, ({debn 838aansbolyRAS34..102e-1008Ra0aM dFaRN9g1eNeptaBs1] 301bel i eved to
be involved in protecting 1gG nol ecul es from degradation and thus enhanci ng
serumhalf |life and the transcytosis across tissues (see Junghans R P
(1997) Irmunol.Res 16. 29-57 and Chet#e at al (2000) Annu. Revl munol . 18,
739-766). Human | gGl



10residues determned to interact directly with human FcRn incl udel | €253,
Ser 254, Lys288, Thr307, G n3l1l, Asn434 and Hi s435. The therapeutic anti body
of the invention may incorporate any of the above constant region
nodi fications. 15 In a particul ar enbodi nent, the therapeutic anti body
essentially lacks the functions of a) activation of conplenment by the
cl assi cal pathway; and b) nediating anti body-dependent cell ul ar
cyt ot oxi ci t §02)] m teis narechypeant\' Egioas stewing dhengredtedt b@upn@denlognvent i on
provi des t heyaqepsics oegbatape tisn@inun@ dondteRfiioapmBgbs dgssamypmane (or nor e)
of 20the reghghiRe CNARIGS pEiGlidink BEmAPEMRevicR (PRSI T RRLfon!d hghad ear ance
and/or effegkor, fééﬂﬁéde%'&ﬁer%ﬁ%ﬁ%n%% anpds @Bivﬁ%ﬂﬂbrﬁ%m@%&”dem

dl'or e ) t

cytotoxicity, an cO n . In g turther_aspec t he present
mvent i on t MECESFRSENkRL R AuTsER R 427oh R bRY AREUSEPES TR St 1 ot ype human
| gGL with aP@Rfmiccerser famewprkde Bieasivs R R coriersefionst Comeutst mpsding Pons™ 235
(e.g. L235Ajheantibo@ghagte ¢ped @B HAYertiarbestiuayraly tepodimgesidyes.lsee EU schene
out | i ned i nwCHgaes23. Ot her derivatives of the invention include

gl ycosyl ation variants of the antibodies of 30the invention. dycosylation

of antihedi gfeALivGOMRFRMEN R AR Qhovbdloy) d15obess BNGERRIng €@ ONS 1S known to
have a prof (s)t%{?sgi‘g a‘ﬂiﬁéﬁcﬁs &'&n@ﬂgﬁé&q\yan%‘#@%é RhurBEbblik Hb Eirar{d fidng Sct of
functi oni ng SUCﬁ as ¥Snose aescr above, see"lLor ex e Oyd eta!

. e . \
(1996), MoLFIARIGECle g2gions Myvgalgdingt ‘ﬂ%PS‘?E’S% ?fft%?ff\_sc? e’iP&?‘?dg[ﬁ QUeE A8 e
t her apeut i c JperHo i FH rpufise gribgdigs. and Feptitddugheyiasarasiiensgiaveor e
car bohydr at e sherigarrgfeiegcedfdtesmalgBsbpsefidifigrentresidedsdsesdaglan flief #led ar e
cont enpliat e¢oot riisi hdmaidl.Ds) 460-4adamsPaieagh 0.8 - of-af @094)ddabBiol. 235; 959-
aspar agi ne- ¥73)hrRebs8 f i iskible €6 RBURShAiInPRINBHENIoRY ofd Ach-Hulan ERBYMBLI C
attachnment of,CArRAONAS ALALSDH 8L SRRl edYs hhedikt R6& tRRe UsiRMGy t 0 mani pul ate

the gl ycosyl at| of an.antlLb | J M j stry 40,
8868- 8876 tFloéJ n? g}pjﬁlmﬁggr?t'sqoglie?aﬁg%use ﬁoéﬂfﬂlﬁ%gggg aﬁ%@%%&gg&%ﬁ? S increased
Uhrough & pPAsE Soorapy SR RPELY (18 T ERAoARRIBE TPEE YT IR R ng bet a- 1,
4- gal act8syMeraeise ¥ariable regien Grviskies fpathe bumansimaiupe sYsiE (587 85 Majkncr easi ng t he
term nal si &5 leaei(¥94) v HeethaolkotiExnsrinedaldheenachenngd- 113 T of t he

i rMmunogl obubharmadsidgytad thoess/onanAntibotiesn Swingbr-Yiess, 9T oPh.oTes ns, are
typically pprdeqesofHimaabation isx@fedreditodstieheding bauaodeodsisthe Jilifate b1 Xt Ure is
particul ar | y,.apRsdd N aidhenna B BAarh fsid@ESreRiAdingiSkried. PUHIRF YOL i C,

particularly, erﬁiﬁﬁggbgﬁﬁh‘éfi'nhﬁde a3 4R i yBha TR0 8% ﬂé‘%cgﬁ@iofdeve' oped to

manuf acture g% .orng,h%%g a\ﬂg e(:hear.i.ai Gl E0CE emOAé d 303, 371,
Sears etal, "SEPRFRIRY ” (BFOHGS) YN MesGrseRhRICIETS Bleljgﬂ() g S&'ence, 298
1790, Davi s PEAI4FesEaHrsies Exb arerlobe tofymiangeaninginRzagnse sty Acc. Chem Res
34, 727. Thhdvatsisg Prajeindhesapevderolannay 308 pPea Biepe.Galfgmigher apeuti ¢ ant i bodi es
(which maybe of the 1gGisotype, e.g. 1gGl) as described herein conprising
a defingd nurilese 4ppa@nt 8 tHake kiags in therarieha hpltes "derived'Ss intnddd @s two or a
single) glyeefirrdst sy Bk so@tdlinail dhoslbraeingatid prabital 86giR e thethdigial O t he

| nvent :O on g:bﬁgaen%d}g'd i nnéﬁgrag\g@ iggtr@ﬁglfrblgﬁ nf‘éal %fthimstejiglbmfméﬂ 82| ;ggg:{);ﬁeh 0
gl ycol | or parvoR AT TRIRPEASs Kot My B Y Bt e bl shed
t echni que f&f 'tioﬂgr’l?ﬁ P?Fd‘eﬁ%ﬁs?"-";f'i‘ & bgen W&ﬁ‘f—“g{“ﬂg, eHONYANLAY  educi ng
antigeni®¥ity and i munogenicity of proteins. The use of PEGylation wth

di f f erent miliewel meognsicdmttbe amthabteythipam(no asilaubgitutibneaare rrsdidenas been

i nvest i gat edewt'donkdivaied". Abmbtakine diceided ineblougshasadon danaginesndes, see
Koumeni s | . lehaif bapekicOsHd) substhutidn SN Qlstthat HhtBSa1P& substaBhalyl Mk ar

enmbodi ment GHREdmESRD AL i@%é&ic%}i%y%iﬁgm@ tioﬁ)faretrggaréiéavémi on wi t hout

the effector function f.a I Ion onpl enent by the cl assi cal

pat hvvay;‘fban§°?ﬁewﬁé\éﬁ Sé'??tﬁgioﬁ%itsﬁ%&ﬁé% “e”icr)‘@naelﬁtq' cellular cytotoxicity; (such

as a Fab frql_grbrlen1t or a scFv) coupled to PEG 20 2. Production Methods
able

Side chain Members
Hydrophobic met, ala, val, leu, ile

23



Anti bodi es of the present invention may be produced in transgenic organi sns
such as goats (see Pollock eta! (1999), J.Ilmunol. Methods 231:147-157),

chi ckens (see Morrow KJJ (2000) Genet. Eng. News 20:1-55), mce (see Pollock
at al ibid) or plants 25(see Doran PM (2000) Curr.Opinion Biotechnol. 11,
199- 204, Ma JK-C (1998), Nat.Med. 4; 601-606, Baez J eta!, Bi oPharm (2000)
13: 50-54, Stoger E eta!; (2000) Plant Ml .Biol., 42:583-590). Anti bodies
may al so bewptr@dygeshiy chemi cal syntdygsesthrHowever, anti bodi @s of the
invention [g{&d ypi calTy produced usijngprgeonbi nant cel |l cul turjing

t echnol og afScl Knovvn [ o t Doee SKi Lea%njﬂn %Eelyé‘ A pol'ynucleotide

encodi ng s—+solated Tuu |HaC|Lcu toa reptijcabl e vect or
such as a dP%{gtl‘ﬁS&hqitS‘Fuel‘”t‘i?P'?f’é‘T propagaty' 8 or expression in a Host cell. One
usef ul expreiesieley systemis a glutanate synthetase system (sucdh as sold by
Lonza Bi ol IOEgbIGSt)C, parti cul arly where ttcheyr st cel | is CHO or NSO (see

bel ow). Polynucl eotide encoding the antibody is readily isolated and

sequenced UBi B FRNLEREL Qﬁlc aRfisgREUres (e.g. oligonucleotide 35probes).
vectors t hlp, Ty .3% .;n'%d 6 54 b @e%%gen§xa f?be mggsec.ﬁcr BT such
vect ors fur'i’%l?‘“ Weredl&%‘ Gﬁeé‘f‘ 51 '”sEe @Cr‘l't?\é mg? ik Ib?a W"&é’%q on, one or
nmor e markerPrgEiRdsa bigpeclis Rafbeey %P'éﬁ’\%ﬁ‘f; antiogy 'Sﬁﬁlaétt‘bo%ﬂie V?‘é‘(ﬁé‘@}“?gptl on

t er m nat i onbisditgspeciticities fuablebst W ditterentieaitapre and e fomedyagof #éavy chai n

pol ynucl eotingmtico Mathdds of makihg $Lah enttddiep eredepenin tRodry NMuadiwotllydde encodi ng
the |ight apdofif@iny peRLBSIBRYeOR: dNiERTdsadbisat on sepasatasivecttass and

i ntroduced {gyRogif HARSHQHEH b, wBér@fﬂ%ft%tl—l&@msﬁé\%Qﬁffe%%iﬁ&h n or

transdugy i of Phaﬁe}% e meetgpﬁé féds SPRSV B0 Wpespagmaent o LY o L

desi red o the sane
vec!tor pr| o H'E?CE‘?J@F.":’ F?auﬁ%o H‘?@HF""E 3Ts°ﬁ'g'e"t %

appar ent to

t hose ski | | B@¢ h chaies: a peteptiphixiiieotien 9‘ﬁ%‘e'i'téiﬂm?8éﬁ TUggs 31§80 %‘%gtl c code,
al t er nat i veofpdlioprantylcee hagibe desret hivdiag apssticivs ¢ a!fermeﬁwﬁ aaiarea?ﬂ so avail abl e
that wl| eincods fodrg thovaripeptodeiss with thhdesined bintling apechicileslto Begiyal sequences
Ant i gen1bi ngligntOcdpEtahtesdicn copdsingittiédsophrest thedfindshegigrr, €sierihd CH8ent i on maybe
produced as,gichs!Sik RrdirRlieh RaithdicR1 RYIRIEhIBRY thesitd RddesspAdeRBe having a
specific cl gﬁz ﬁdi gseﬁ{mtaplga ohEbF SRy rSr\h)@erfé%Hé B QLigiN. The signal

?

h F
;?gﬁ:p;gt ;SC eS(IE E ﬁﬁ%arel Qfe inky. segar%% r%g Ién}\%cmﬁd%% %ﬁdohg;phat ase.

peni cilli nag‘era“@‘?dﬁ‘e'&fo ajuitppieh ‘egﬁf’r@??i'frg;j {15 PP§S! %15@@30 secretion
the si gRBl Seayaesssdes tungr Adree Ghains(intp AVRPPERSEION KRSy '”%‘q%%f%‘? | eader or

aci d phosphapmsash| teatiepesifis entibedy)is coPGIed 364 8.chpin witm anfitst binding el | syst ens,
viral secr eggdciicityeRdes srmsandla Has chai pais peovidiph exsegidd Singing lspasifidibniat i ve

15i mmunog! okydldirdr SintR3d WERANEEUNE SSESME S @Sshial BEMeth@lisheBrvymelagy n) are

avai |l abl e. '{yplzq I1I936t he signal sequence is ligated in reading frane to

pol ynucl,eot i de encodl ng the antibody of the invention. 2.2 Oigin of
repllcat2 200rigi n of | icat]j re weh kno l t he art. w th pBR322
sui tabl e foPell"?’l?E‘}iOf é?r?re” ?'P?/E’ th%gr?@&iaﬁbeafb qm E@gs]b%wqr%ﬁen?ﬁ)%t yeast and
various vir #e W@F%bﬁiﬁﬂﬁ B2 agyAisre i &I syoieabloadisieR Parier beiysen e BPV f or
nmost nmanmal iegnarsighd bloodstreamn. aWhyret!thedwmtccﬂei!@r an émflgﬁeblhﬁiﬂﬁpl’oiﬂﬂ @onponent is
not needed tHarinventicgsahad amantbaby anhexpentiss cromtivelg fregsent Bbthever t he SV40 on
may be i3pc| ydestion] 4268 s bibickRRbRlaRtr bk Rakd BBPUAIB0E Sfateglfs havebdsal ect i on

mar ker Typi gg) SR8 At QEH%@IN@W‘Q% Me@&@érﬂﬁs:hﬁ’é@%tre(t@ejesqﬁw&r resi stance

to antibiotic neonycin, methotrexate or
tetracycli né"Q 'Pq(]% Oangw C'Iogne(“:'n(?ft rop'L d%afl ciencies or supply nutrients

not available in the corrpl ex rredl a or (c) 30combi nations of both. The

sel ection sdéherer tradein seayirgdnyrgnissanddecteys FanRheRlogdn e B8 PossasPSs t hat

cont ai n 350 semt epeciiic receptber whiciOedrisgort gampphindsaiiam the sircuating bloed iglthey

t ransf or med pydid. hetudies Igea esicerd Gt sgnd tendobedsdipe insilin (sewt DUfig R aifal t he present
I nvention, Wsﬁgyr%lnﬁb% iR 2.4 tr@ﬁéf@mh%e%sﬁﬁﬁﬁm@ﬂél@f%@}h tbé/urbd%e
co-delivere ?@ S64 aﬂ@m@ﬂi’nglgearo%%a&é qpaln@ §eetFk5:r'drEFE getion system

wherein transfornm ts are enerate FR neg ost strains (eg
see Page and Sydenham 1991 Blotechnology 9: 64-68). In this systemthe DHFR
gene is co-delivered with antigen bingjng protein, e.g. antibody,

pol ynucl eoti de sequences of the invention and DHFR positive cells then

sel ected by nucl eoside withdrawal. If required, the DHFR inhibitor

nmet hotrexate is al so enployed to select for transformants with DHFR gene
40anmplification. By operably linking DHFR gene to the antigen binding
protein, e.g. antibody, coding sequences of the invention or functional
derivatives thereof, DHFR gene anplification results in concomtant




host cells using the DHFR system are well|l established in the art see
Kaufman R J. et al J. Mol .Biol. (1982) 159, 601-621, for review, see Wrner
RG Noe W Kopp K, Schluter M" Appropriate mamal i an expression systens for
bi ophar maceuti cal s", Arzneimttel-Forschung. 48(8):870-80, 1998 Aug. A
further exanple is the glutamate 5 synthetase expression system (Bebbi ngton
et al Biotechnology 1992 Vol 10 pl169). A suitable selection gene for use in
yeast is tIEndberpd Rgens;4-8&karbthufig &b/ (¢988) MatabiolismZ8236-38)) 1979. 2.4
Promoters 0S4L iralHes Y @BRk@ hedfhesd 1RX&IyRSIS] Receditid fgeMed2imdkdags pr ot ei ns,
e.g. antibqdi&s,ff, ;Eégé%tshs%%ﬂé foP PheBhbEutRRAGIBIY of the eshibotoliAdsgol ynucl eot i de
encodi ng the @.-”“u%%” LGLg, g\&%&%nﬂ Saied ( e%'Bar&?\‘agé(x{vx\h%@%tefs for
prokaryotic FOSS"AEY ude N8 é}gs?o es, bet a- cLaase and | act ose

pronot er’ syXaHEI CEAEHE 5}‘1%3%5 S - %ﬁrfp?%%ﬁé‘ﬂ AN Obr i d pr onot er s
such as TadranFfesivecepier kas beabslown de bespraicaivdrensrpripe 1t e Biejns 15 ncl ude

3- phosphogl peoschtnes (eenBriien @M atahd@P9 1§ PRSI 331 61-efDyane sridend’™ effd| ase,

gl ycer al derhyshy sdefle@spiias-e7e Nyids apanasdsl apexakiin@geodupya uvat e

decar boxy! asgeciih29BERIJ- YRpSKic iagRent JlchR IR HibBN SpPiiiereih § ARET ase,

3- plhogphPlg' L8fickl & R8s agpegéf%?@oﬁ@&e%ﬁdé RHUChEIS raiRBSS 2d284Ot er s
I ncluae al cohig oi 5 X rog%ga %eean’ a's%cc%ts%?ggﬁcﬂng)wgds%(%ﬂagsp%n%?c%gﬁa} ase,
met al | ot hi oh&T S A ED Yesgons,% ePror 20N E]IO. ¢n net a I sm or

mal t ose/ gal'aeAteskd hetRHE £33 %ﬁ?ndﬁpﬁ?ﬁﬂ%}o&af"&ﬁhe&%PEggi BFPPR el i an cel |
syst ens i nclee’RMO'RNA pol ynerase |l pronoters including viral pronoters such
as pol yoma, fow pox and adenoviruses (e.g. adenovirus 2), bovine papillom
Virus, ayi aptheatispRbmc aitibbdes aybayaa@R ttemiredast ifventidbipaudsiachidpacifi¢ he | mredi at e
early gene RiesRtsR blpediRihsHbdt rediRRMg 4 fir& sPedfiichBwardé Blafylofdous sar cona
virus (RSV),dyr0mL p@&ﬁcitk f @%%‘n%sﬁfato‘ré%tﬁe SRrfPIHerY bdthPay nand non-viral
promot fars Séjlr%%aﬁig |t-|c%vip %rgxamzresglljtr}iaot &{(}ﬂm'\'g%gr% y&%p‘?én?en@%}:t%§ Res 1990
18(17):5322" ERKOF 28Viot p oot er nay be base upon ‘sui table

conpat i bi | i 4PN &P EAMRIFBENESIOT Pel | used for expression. 30 2.5 Enhancer

el ement 20 Where appropriate, e.g. for expression in higher eukaroytics,

addi ti onal Enhapedic asligembinding erteitreofl ithedhyedtan inchaledsaleiof hayinggdirshel | as t hose
f ound | ocat gcifitityttdveargy B amyieid sudescan dpiidpadi@veanylBupdpéidd tbatrrantaiab i an enhancer
sequences i pelibslers3TRd NaRERId R RBRBES aidvera gk dpecitditasinasi,a al buni n,

fet oprot ei Ny, 1Bt ek Gttt RBled %t AB BB Weibbod A8 yaRlet, \Wak ¥ thi@ne may use an

enhance5 el gﬁg%ﬂ&ggﬁ{ﬁ%ﬁ%ﬁﬁ%* {hﬁ CS%‘E"“&"@P%%\ECh as Sv40 enhancer,

'cytomega?ow rus er enhancer, p enhancer, bacul oviral
enhancer or nurine Ingza | ocus %see W04/ 009823) . Wi | st .such enhancers are
typically | el theg proteln MANS oot er, 40t hey
can al so belnasdait entbedimentmefiriee iavantiomietsi inprovided mihpmpeytigeedofegi on or

downst r eam wafich Benpotigeadedink dbgroents BgehdragmEhte relyde dactiond! gaéigdnt | oni ng of
enhanceng Mayinfifg hagemhts i ditacs sid @ blatissipmiiob Elimbsticwhntidodieheudhast cel | used
for expressign FqZedy P bwgdﬁ@éhaﬁé%wnwfmm&b&%s deforibbtkapynt i ¢ syst ens,

pol yadeny! ki Qfenl 4ighg 1 lobnRRE AR ack Yty {16 sBpbiRushsAbAds vRncodi ng the

ant i gen bi ndi r .. e.d,. . an 0 hi s, signals are
Vbl cal 1y pPacdal At o fpdngale S popiont (iel ANIQGH reciidhdly S 9

non-1 i mi t i n§uaBdeampnts 2 Rjpfyred byibe pigleo H%%‘%&g%‘? ?f\}’gﬁf:tﬁ?ti’ﬁ?'ﬁ? BYA)%/'H' hor nones,

el ongat Pon Parsirodigestien (spafonerempie: WO 94¢P3¢84By mge hegrodyced ey freml | ong

t ermi nal repzatbinaity tpesistned hedt edis. Fathd productiorgef &xByrpbeBirddt af;

pol ydeny! at 1984} Siidica @ o3 sipgnabsdiioncadtidelytihgsentd etay e droinath t he

phosphogl ycggiag svéﬂe@a&f%néi.ﬁ’e@ﬁ).g @0shiduas aabeRhedq wiehydr ogenase 1 (ADH) genes.

I n prokaryotic systens pol yadenyl ation signals are typically not required

and it is_instead usual, to | oy shorter a r ined-t.erm nat or
sequenc]ez‘g. fﬁga%’ﬁ‘?ﬂq%%op(‘?fr_tﬁb?‘ﬁfj%%'_ t%r?fq'é’ﬂle{’ %f%%%%%“ﬁ C@%'Isutg%c%%sb may be based
upon sui t abfra8greeNpatq Hebilise hegesqs 'H%OfHB%YHE’&YLqRE’é@SftB?ﬂEX Pe&lsion, 2.7

Ot her net hotisied withpentisles Giird ehila188% Spicetet2, 445476 dduian &bl PHAPhe above,

ot her f eat uBeSa7HaEBSI) attsuinbide ipdgey édloticheren aha g 19402 Bibshammigityuds chromati n
renodel | i ng 18627 Snd "kRLi@ RGeandattas (Zhaek b (398G,iFrétein Soid @n78werdsf.i cat i on.
The codon usage of the antigen binding proteins, e.g. antibody, of this

i nvention thereof can be nodified to accombdat e codon bias of the host
cell such to augment transcript and/ofs product yield (eg Hoekema A et al

Mol Cell Biol 1987



207(8):2914-24). The choice of codons may be based upon suitable
conpatibility with the host cell used for expression. 2.8 Host cells
Sui tabl e host cells for cloning or expressing vectors encodi ng anti gen
bi nding 25 proteins, e.g. antibodies, of the invention are prokaroytic,
yeast or higher eukaryotic cells. Suitable prokaryotic cells include
eubacteria e.g. enterobacteriaceae such as Escherichia e.g. E. Coll (for
exanpl e ATGGF3kadhidnis c3h bb Jrbiduckd, by AmthodEwkiekrolaadd those dkilled nitieg arkl ebsi el | a

Proteus, S%bérm&iohaer 8t (gegﬁmbﬂﬂamoh@awmbmg EHAmMSEL, batibga®l 9. Serrati a

mrcescanskﬂ@%n é % 89BRBII Y] s5Unkayts kbl 5 and 30
ST ?{o%ﬁ

3 chent{ ey s fgmr%%mg%g@»awuééﬁcﬁe% iegayiosa and

schi zosac c f¥eoispdestase ebecrvig 1§ vepemFe ° “ﬂ ¢ Bfeﬁﬂ‘ges a2, 424; 24178;
56, 500), ydnareaseda(idipgoe to @B@?'enfﬁf’ém@“ﬁéﬁf pit helEite gdfemptedo  see al so Peng
eta! J. Bi otwelooé theddBrobi2@ krludBEivadOR ScFCamdiddegd fom Sdrydenivmingeesi a ( EP244,
234), 35PeninGidbkibial C T@mmangRRE: Bicntcalsnelig [ Adsndwat@omyich as A ni dul ans
and A ni gefcﬂﬁes%ssaﬁbz@(a@é@éﬁ%' n@éc%@lm C{éﬁah@@@ﬂ? PRIk &Ry 8L $01-ABfopeast  host

cel I's aje spsi ﬁéo‘aeL Ltes R 50D *gxpmatawmﬁg%tdnggnedtd@nm [y however,
host cells fhe é)

40Sui t abl e
vertebrate cp{gtglpe{:eg dl”@ o &%‘Oﬁﬁtﬁf@ ggé)n(:éﬁ éf@-‘ys 2h 8%% (ATCC No. CRL
1650) COs- AliemptxehioRervIes by foredria fPraminsa o sbe i“? PPt 's“ ®Per CB

(Crucel ), toabyvebmrin Wrresidusaéyfore|diabogistikges(rfiger RPNABUP93)BIk570 ( ATCC
'NO CRL 10344)-6420 RedATRhBIDKBRYII IGTH8) qan@hruti gsecivarinere (' riavediss'.cel | s CHO
(e.g. CHO Khbe kdkEE aNP91GBkotéid EndHBRI 231438 sandlkl abetd ("thirabedissicéeede DGA4
(Urlaub et Gf?ll' ot a968%) FEBS LetMabs GeRgEs)( b%ﬁ&mct\(ﬂlof BidaleSBBy BeRYulegdarticul arly
those CHO cgplad, bP%%hl%%ﬁ%& N e d.ﬁHJznﬁgrrﬁommm sertoli cells,
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oper ational nodes such as batch, fed-batch, repeated batch proce55| ng (see
Drapeau eta! (1994) cytotechnol ogy 15: 103- 109), extended batch process or
perfusion culture. Although reconbinantly 35transfornmed mamral i an host
cells may be cultured in serumcontaining nmedia such nedia conprising fetal
calf serum (FCS), it is preferred thaig such host cells are cultured in
serum -free nedia such as disclosed in Keen eta! (1995) Cytotechnol ogy
17:153-163, or comercially available nedia such as ProCHO CDM or

U traCHOTM (Canbrex NJ, USA), suppl enented where necessary with an energy
source such as 40gl ucose and synthetic gromh factors such as reconbi nant
insulin. The serumfree culturing of host cells may require that those
cells are adapted to grow in serumfree conditions. One adaptation approach



cont ai ning nmedi a and repeatedly exchange 80% of the culture nediumfor the
serum free nedia so that the host cells learn to adapt in serumfree
conditions (see e.g. Scharrenberg K eta! (1995) in Animal Cell technol ogy:
Devel opnents towards the 21st century (Beuvery E.G etal eds), pp619-623,

Kl uwer Academ c publishers). Antigen binding proteins, e.g. antibodies, of
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conposi 8 ontyerefare ﬁ@ﬂdﬁcﬂmpie?ear@b%dﬁwaéﬁlqwW@@%Y%‘BP@ (i.e. inert)
carrier as doaims, fondxanald, édwifigr origyor aocEipersihiage m&aﬁmwdtbh/é@uemeﬁcti ce, see
e. g. Rem ngwpibisakmar cragettisteal aSboenesishle doridind) oeahtib¢dyd803hle Mack Publ i shi ng
Co. Exanpl egorfinsSiAidh 16RE bb& funkited BADmpHES iy drmqu.&m BkiefisichdCds vl sal i ne,
Ringers sol g&fo%@dﬂ‘ 5f9§r$ab§eodo%dlrﬁ%hiéﬂ%tg|ﬁ %’f‘tﬂerbu%ﬂ J Rl Ryf fers such

as sodi HH] acetﬁ g{ ate armaceuti ca accept abl e pH, such as a
pH wi t hi'h aShe&NEe 8 géh PP maceuti cal conpositions for injection
(e.g. by 5intravenous, intraperitoneal, intradernmal, subcutaneous,

i ntramuscul MWM | ocal delivery to the eye by topical or
peri ocul ar &pietdcogtdabmartibodidseare yerivatives mhichwiso famlanienjbedimeotof ihet 0 t he eye)
or conti nuoygsédifruedton. ABRrostjigad ItibsdRes Dé cormsisbd 6f thacdvakutyat e matter and
may conprise fromlng to | Oy of therapeutic antigen binding protein, e.g.
anti body, typically 5ng to I g, nore specifically 5ng to 25ng or 50ng of
10antigen bidning protein, e.g. antibmdy. Methods for the preparation of
such pharmaceutical conmpositions are well known to those skilled in the
art. In one enbodi ment, pharmaceutical conpositions conprise fromlng to
| Og of therapeutic antigen binding proteins, e.g.antibodies, of the
invention in unit dosage form optionally together with instructions for
use. Pharnmaceutical conpositions of the 15invention may be |yophilised
(freeze dried) for reconstitution prior to adm nistration



according to nethods well known or apparent to those skilled in the art.
Wher e enbodi nents of the invention conprise antibodies of the invention
with an 1gGl i sotype, a chelator of metal ions including copper, such as
citrate (e.g. sodiumcitrate) or EDTA or histidine, my be added to the
pharmaceutical conposition to reduce the 20 degree of netal - nedi ated
degradation of antibodies of this isotype, see EP0612251. Pharmaceuti cal
conposi t i onpinadyntkbdies foomlrusing aay swiveriert coes-inking meti®darSge biSne base, a
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described in rabbit nodel s and this allows nolecules to diffuse nore
directly KA | ol g?&%&omredunboeﬁt d iRt HREHIBSy t mﬁnc&ﬁ@e eye.
Sust ai ned rel ease fresge g ¥7systems may al so be used ich allow for
rel ease of Mater 5 ove ger time-frane into or around the eye so that
dosi ng coul d be Iess fre uent Such systens include mcelles, gels,

hydr ogel38, TBetRARIYAICHTRITIAEsCogRised SeBBE AFegceptors. eTRhk EORHAtFWRP. be fil | ed
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of delivery ssystpm iRl (9gatiu29B). Bodie atiamssiondt en@ovedpegBbld e and coul d be
considered for conpositions of therapeutic antibody. An 25anti body may al so
be delivered by a physical device such as via iontophoresis (Association
for Research in Vision and Opht hal nol ;gy, 2008, Annual neeting, April 27th
- May 1st, Posters #981Al 25 & #1813/ D693 from EyeGat e Pharna: Bl al ock et
al., & Ruiz-Perez at al). 304. dinical uses. It will be appreciated that

di seases characterised by elevated p-anyloid |l evels or 0- anyloid deposits
i nclude Al zheiner's disease, mld cognitive inpairnment, Down's syndrone,
hereditary cerebral haenorrhage with p-anyl oi dosis of the Dutch type,
cerebral p-anyloid angi opathy and various types of degenerative denentias,



cellular detection systemfor FMAT Bi acoren Bi acorea device that allows
nmeasurenent of real tine kinetics 150of nolecular interactions using SPR
CVbBi acoreT-14 sensor chip with general purpose surface coated with a
carboxynet hyl ated dextran matrix cSLOConfocal Scanning Laser Ophthal nbscope
ELI SAenzyne |inked inmunosorbent assay 20FMATf| uorometric m crovol ume assay
technol ogy (Applied Biosystems) FPLCFast protein liquid chronatography
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57/ BLE" 57 ePb Gl R Ghet%%mfbdoﬂbr‘ir%d?eﬁ'tllﬁﬁmﬁbl Off3, YFUTBERL HURBNTEGE
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The therapeutic antibody of the invention may incorporate any of the above constant
region modifications.
15
In a particular embodiment, the therapeutic antibody essentially lacks the functions of
a) activation of complement by the classical pathway; and b) mediating antibody-
dependent cellular cytotoxicity. In a more particular embodiment the present
invention provides therapeutic antibodies of the invention having any one {or more) of
20 the residue changes detailed above to modify half-life/clearance and/or effector
functions such as ADCC andfor complement dependent cytotoxicity and/or
complement lysis.

In a further aspect of the present invention the therapeutic antibody has a constant

25  region of isotype human IgG1 with alanine (or other disrupting) substitutions at
positions 235 (e.g. L235A) and 237 (e.g. G237A) (numbering according to the EU
scheme ouilined in Kabat).

Other derivatives of the invention include glycosylation variants of the antibodies of

30 the invention. Glycosylation of antibodies at conserved positions in their constant
regions is known to have a profound effect on antibody function, particularly effector
functioning such as those described above, see for example, Boyd et al (1996),
Mol.Immunol. 32, 1311-1318. Glycosylation variants of the therapeutic antibodies of
the present invention wherein one or more carbohydrate moiety is added,

35  substituted, deleted or modified are contemplated. introduction of an asparaging-X-
serine or asparagine-X-threonine motif creates a potential site for enzymatic
attachment of carbohydrate moieties and may therefore be used to manipulate the
glycosylation of an antibody. In Raju et a/ (2001) Biochemistry 40, 8868-8876 the
terminal sialyation of a TNFR-IgG immunoadhesin was increased through a process

40  of regalactosyiation and/or resialylation using beta-1, 4-galactosyliransferace and/or
alpha, 2,3 sialyltransferase. Increasing the terminal sialylation is believed to increase
the half-life of the immunoglobulin. Antibodies, in common with most glycoproteins,
are typically produced in nature as a mixture of glycoforms. This mixture is
particularly apparent when antibodies are produced in eukaryotic, particularly

29



FAform c acid FCSfetal calf serum FI TCfI uorescein isothiocyanate

10d ut amaxstabl e form of gl utam ne added to cul ture nedi um (di peptide L-
Ananyl - L- d ut am ne suppl enment) HEKhuman enbryoni ¢ ki dney 293 cells HBS-EP
buf f er General purpose Bi acoreTm buffer containing 0.01M HEPES

pH7. 4, 0.15M NaCl, 3mM EDTA, 0.005% Surfactant P20

15HEPESN- ( 2- hydr oxyet hyDpi per azi ne- N ( 2- et hanesul foni ¢ aci d)

Hi st ocl ear tihsameli=alcem: IAngriag entethidEtars sechadi@dpep & @xtuiaaee ddibendust ri al

met hyl at ed g@piofdihs, sbPf £ TRINIIRES (ROIY) Caobl:mds&assa@ eekheet 2808f ection agent
sol d by 20l w%ﬁgﬁ%@ tca(? 's%%ﬂ ggé:w 992;(?0 Wh@bed eagl e’ s
medi um base %H 92%( ?ﬁ al i ne

PFApar af or a"PEB 1I A8 & d?‘feP ‘CFRFEE n deri vati ve
PRF Flzp%er;amrah*%afth@r@@%wtw%(tfvh!cle@ eéﬁtthel\wﬁ%veerﬂgm P8 wat er - oi |
emul si on badesdribed hergrcondisinamdeliRad ROMRee (get- <@ tephifrs erarierld or IB3sl yner ase
chai n r eact suah a88volcAS By Dyt oforh (shofsgeirantbadizmsse strain created by crossing
APP695 Swedi sh nutation mice (TAS10) with a PS-1ML46V strain (IPM TBSTR S
buf f er ed Sabér%tw-gg g&:%f*dﬁgttb RSN aqgomd@(f u@cgeﬁlﬂﬁod%glogthgy Pronmega
.?_51-“ S Il‘lVGﬂtl&{" Bé}’on;,t. ér?)tg‘i%e(b% 5] &E‘Su hﬁebg ycol %P GH

ween- 2 %/Cg“%/ ene (LY nono chel ati ng
agent (et hy WY ﬂlé‘f gofe[k¥eng: ?”JHQ? ‘%Brpé 3‘? fod, 'iﬁfbage rel at ed
macul ar deg%?ﬁ%}“ﬁteidé??hﬂ%fﬁg/'ﬂ‘é’?%ﬁ'qﬂr'@@u‘eﬁPfofﬂ‘r@t 5 el as reducing

antigenicity and immunogsnicity of proteins. The use of PEGylation with different
molecular weights and styles (linear or branched) has been investigated with intact

15 antibodies as well as Fab' fragments, see Koumenis 1.L. ef al (2000)
Int.J.Pharmaceut. 198:83-95. A particular smbodiment comprises an antigen-binding
fragment of the invention without the effector functions of a) activation of complement
by the classical pathway; and b) mediating antibody-dependent cellular cytotoxicity;
(such as a Fab fragment or a scFv) coupled to PEG.

20
2. Production Methods
Antibodies of the present invention may be produced in transgenic organisms such
as goats (see Pollock ef al (1999), J.Immunol.Methods 231:147-157), chickens {see
Morrow KJJ {2000) Genet.Eng.News 20:1-55), mice (see Pollock ef af ibid) or plants

25  (see Doran PM, (2000) Curr.Opinion Biotechnol. 11, 199-204, Ma JK-C (1998},
Nat.Med. 4; 601-606, Baez J ef al, BioPharm (2000) 13: 50-54, Stoger E ef af; (2000)
Plant Mol.Biol. 42:583-590). Antibodies may also be produced by chemical synthesis.
However, antibodies of the invention are typically produced using recombinant celi
culturing technology well known to those skilled in the art. A polynucleotide encoding

30 the antibedy is isclated and inserted into a replicable vecior such as a plasmid for
further propagation or expression in a host cell. One useful expression system is a
glutamate synthetase system (such as sold by Lonza Biologics), particularly where
the host cell is CHO or NSO (see below). Polynucleotide encoding the antibody is
readily isolated and sequenced using conventional procedures (e.g. oligonucleotide

35  probes). Vectors that may be used include plasmid, virus, phage, transposons,
minichromsomes of which plasmids are a typical embodiment. Generally such
vectors further include a signal sequencs, origin of replication, one or more marker
genes, an enhancer element, a promoter and transcription termination sequences
operably linked to the light and/or heavy chain polynuclectide so as to facilitate

40  expression. Polynucleotide encoding the light and heavy chains may be inserted into
separate vectors and introduced (e.g. by transformation, transfection, eleciroporation
or transduction) into the same host cell concurrently or sequentially or, if desired both
the heavy chain and light chain can be inserted into the same vector prior to such
introduction.
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CSFcerebrospinal fluid I CVintracerebroventricular 1gG munogl obul i n ganma
10i . p.intra-peritoneal hAPPhuman anyl oid precursor protein H

ERheat -i nduced antigen retrieval HVTheal thy vol unteer KDdi ssoci ation
constant at equilibrium 15 NDSNormal Donkey Serum MOoront hs ol d MRTnean
residence tinme OSQuter segnents RPEretinal pignent epithelial cells 20
Gener at i on |0ill BB WfediEPSHRRAM t0afidse RRJES theRAGHH: Ute foatie BtumBndet a anvl oi d
One set of JfiSiohElcTobdlalid Y pbIRTRLRRT 10thbdd RERILLARGEIEMIEA | CLIWCS
(containi nga]vrﬁ%%bthﬁ%vmzenag,q% tg{f9 gaﬁ%g{%gé%eﬁ‘g&%“) No:7) N-term nally coupled

to PPD. 25 € I nmune T espons e mceée was assessed by taking a serum
sanpl e ahd testing this in an ELI SA with oval bum n conjugates of the sane
pepti de to &bBisnahseguencesanti body titre for the imunised nmice. Only weak
responses wetigerohisérgmdieing.re.qotdodies.ax fhe mrasentinvgntinatmaybe priocdéecedas i nmuni sed
W th 10 pg #fa dkibreprolsmaditheispdra oy CESGEDEmbldaAlavich MéCEsifeeptvage (cont ai ni ng
resi dues 22438t O NReHMls@F th rlSHRelrD The 5163 s6QhudHoar bko PPD (puri fi ed
Phe. i nt Ko pesistEond e g AR R b Rt etk el 20 i
assessed by PUHICAL Y P8 aP alfkelog Mipsshoiark: pemidfiiisd. or Rogt Bl enlbradanD 2, FT0 i
in an ELI SAe?dc?f%eF?)éY‘?ﬁsh%*Cﬁ‘I%“ WA SIOBY §§Oer e & A Rast EsEdmi ce. Once

t he nmice hawfecivalendad opgriphosphatase dasges see ¢-payea/d3048. FURPEPEEBn anal ysis of
35ant i body d¢elisystennsy virdh eedretety ldaderssechuas imaep lsep)exipp dismekirdmgtivgi th 2.5 ¢
pept i de1x oninugabgobulisignad ssmickdes isuch as bhasdn iIghtavyetyintdré swilats cul | ed and
the spl een gy hoLighty BédudiBs BRRRINRIGRy kMOt HRABS0tB8E enca@Rgr at ed by

obt ai ni ng ttﬂ@aﬁt’%@ﬁﬁtﬁeﬁm igd fusing these with nyel onma cells using PEG
(pol yet hyl ene glycol) nethodol ogy. The resultant m xed cell popul ati on was

t hen pl at ed t. into 96 well cell culture plates. 40 Each of the expressed
ant i bodi es %Mt ure supernatant was then screened in an FMAT
( FI uor e3¢ en®rigin efrerlisatipne arsyedinoreriA s gy ARGRBEE eigbis far mestbdEsay. 29
posi tive antddbtiditasteia2e pladeint o f hest yéasbandvaiigsyireledpinpaucb as 46® t hat were
negati ve f opolyowal bderovirupr\td\eonrBRYSBSHye mamatzdar tedisl Gengoaly yretSM4éne beads but
posi tive f ogrigindfrephbdtieh Bbrgne G it Atk CEBAFRIRMNKGANEiMEKTebda 38) (SEQ I D
No: 73) ~oval Rugd) HoRBIcH 9t/ 40 QH Aty bR iRRAYSENESN@nRERUR earl Honidrerer m nal
bi ot i ny&gt ed 3-anyl oid(1-40) peptide bound to streptavidin
2.3 Selection marker
Typical selection genes encode proteins that (a) confer resistance to antibiotics or
other toxins e.g. ampicillin, neomycin, methotrexate or tetracyciine or (b) complement
auxotrophic deficiencies or supply nutrients not available in the complex media or (c)
30 combinations of both. The selection scheme may involve arresting growth of the host
cells that contain no vector or vectors. Cells, which have been successfully
transformed with the genes encoding the therapeutic antibody of the present
invention, survive due to e.g. drug resistance conferred by the co-delivered selection
marker. One example is the DHFR-selection system wherein transformants are
35 generated in DHFR negative host strains (eg see Page and Sydenham 1991
Biotechnology 9: 64-68). In this system the DHFR gene is co-delivered with antigen
binding protein, e.g. antibody, polynuclectide sequences of the invention and DHFR
positive cells then selected by nucleoside withdrawal. If required, the DHFR inhibitor
methotrexate is also employed to select for transformants with DHFR gene
40  amplification. By operably linking DHFR gene to the antigen binding protein, e.g.
antibody, coding sequences of the invention or functional derivatives thereof, DHFR
gene amplification results in concomitant amplification of the desired antigen binding
protein, e.g. antibody, sequences of interest. CHO cells are a particularly useful cell
line for this DHFR/methotrexate selection and methods of amplifying and selecting
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coat ed pol ystyrene beads, (ti1) Gtermnal biotinylated

p- anyl oi d(1-40) peptide bound to streptavidin coated pol ystyrene beads and
(iv) Ntermnal biotinylated p-anyloid (24-34) peptide, residues 24-34 of
13- 10anyl oid being VGSNKGAI Il GL (SEQ I D No:8), bound to streptavidin coated
pol ystyrene beads. The sel ected anti body supernatant sanples were anal ysed
for binding kinetics to 13- anyl oi d(1-40) peptide as outlined below 15
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wel I's bl ocké%fcm Hrus 4% \i/p%? Ff iieoarly G ISP VNSO AN Gor-vi ’\fNi

t enper at ur epfomoﬁf%@%ﬁémﬁ@héﬂwﬂﬁh@@ FdregatahtcieigA\dies 5es h8% i de sol uti ons
5( 0. 5ug/ wel N8{1i):3092 BBie GolterTmemntep®ay be RRS) uppsy suitzideieamnaditly Wil i cat e
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preparedy Plates were washed three tinmes and 100pl of the 29 hybri doma

super nat ant s, J ghhdHcEfaidhe® i N 1% BSA/ 0. 1% Tween 20) were added to all of
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s o i 0l 30! Sh B daSe, comengahe ﬁgsgf,“ag}.

Pl ates wer e Promaitsadessivasiabeyre Fitjable 513”}“15’6% UANEF SRUFRCES g ﬂ%d three tines,
and t he 3i neénhaycefelenmmtafamegobinrelastsk iynin, éeﬁ@mpt@'d metiRpiaieuatdwel | of
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t enper at ur e g4 Drdon@har¥e apBRovRls &ry proe@tdd BhhantBepdigaet | on was
enhancer, baculoviral enhancer or murine |gG2a locus (see WO04/009823). Whilst
such enhancers are typically located on the vector at a site upstream to the promoter,

40 they can also be located elsewhere e.g. within the untranslated region or
downstream of the polyadenylation signal. The cheice and positioning of enhancer
may be based upon suitable compatibility with the host cell used for expression
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15st opped and the optical density read for each well at 450nm Al

anti bodi es bound to a very simlar region containing the notif KGAl I GM
(equi val ent to residues 28-35 of p-anyloid) (SEQ ID No:9). 20 Binding
Kinetics Determ ned by Surface Plasnon Resonance assay The p-anyloid
binding affinities and kinetics for 8 nonocl onal antibodies selected from
the pool of 29 were assessed in nore detail using Biacore 3000 technol ogy.
Purified nUMSBMQﬂkmb@ﬂMﬂﬁﬂam&ﬁahlOnS were captured on a pol ycl ona
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1 47e-4 2. 0[8%8 %yﬁ t9rén %a g" %quences may e based upon Sui table
compatibility with the host cell used for expression.

2.7 Other methods/elements for enhanced vields

15  inaddition to the above, other features that can be employed to enhance yields
inciude chromatin remodelling elements, introns and host-cell specific codon
modification. The codon usage of the antigen binding proteins, e.g. antibody, of this
invention thereof can be modified to accommodate codon bias of the host cell such to
augment franscript and/or product yield (eg Hoekema A et al Mol Cell Biol 1987

20  7(8):2914-24). The choice of codons may be based upon suitable compatibility with
the host cell used for expression.

2.8 Hostcells
Suitable host cells for cloning or expressing vectors encoding antigen binding

25  proteins, e.g. antibodies, of the invention are prokaroytic, yeast or higher eukaryotic
cells. Suitable prokaryotic cells include eubacteria e.g. enterobacteriaceae such as
Escherichia e.g. E.Coli (for example ATCC 31,446; 31,637, 27,325), Enterobacter,
Erwinia, Klebsiella Proteus, Salmonella e.g. Salmonella typhimurium, Serratia e.g.
Serratia marcescans and Shigella as well as Bacilli such as B.subtilis and

30  B.licheniformis (see DD 266 710), Pseudomonas such as P.aeruginosa and
Streptomyces. Of the yeast host cells, Saccharomyces cerevisiae,
schizosaccharomyces pombe, Kluyveromyces (e.g. ATCC 16,045; 12,424, 24178,
56,500), yarrowia (EP402, 226), Pichia Pastoris (EP183, 070, see also Peng et af
J.Biotechnol. 108 (2004} 185-192), Candida, Trichaderma reesia (EP244, 234),

35  Penicillin, Tolypocladium and Aspergilfus hosts such as A.nidufans and A.niger are
also contemplated.

Although Prokaryotic and yeast host cells are specifically contemplated by the
invention, typically however, host cells of the present invention are vertebrate cells.
40  Suitable vertebrate host cells include mammalian cells such as COS-1 (ATCC
No.CRL 1650} COS-7 (ATCC CRL 1651), human embryonic Kidney line 293, , PerCé
(Crucell), baby hamster kidney cells (BHK) (ATCC CRL.1632), BHK576 (ATCC NO:
CRL. 10314), 293 (ATCC NO.CRL 1573), Chinese hamster ovary cells CHO (e.g.
CHO-K1, ATCC NO: CCL 61, DHFR minus CHO cell line such as DG44 (Urlaub et
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14B3 7.48e4 7.11le-5 0.95 2E11 8.45e4 1.7e-4 2.01 16D4 8.12e4 6.18e-4 7.62
Results showed that affinities of all 8 nonoclonal antibodies were
conpar abl e al t hough 16D4 showed an at least 12 to 2.5-fold lower affinity
conpared to the other clones. The differences in KD val ues between the
remaining 7 antibodies in this one 5experinent were up to 4.4-fold. Two of
t hese clones, 5D1 and 6F6, were selected for further scale-up and retested

in tripli Caéf%oml'alﬂc&l HAlGenbiS 1589 B: 12ppd5H668), partidiadtlyghdde CHBI @ e ki netic and
affinity da&o‘%ptf z'fo/rg pbwt\kélﬁdculmg%étfgg%rtcﬁ'&Ellsbﬂgﬁlégzkiﬁﬁﬁz RRdaRBd, (triplicate
run) 10 mab kag célﬂé ')r gRL 1%%"}) QB.]A gellg’ Gffin klg’r%? cé]l!s 05 (n=3)

0.38e4 10. 19024
(ATCC CCL 34), human iung ce Is (ATCC CCL 75), Hep G2 and myeloma or

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

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

10  encoding the light chain and a second vector encoding said heavy chain.

Such host cells may also be further engineered or adapted to modify quality, function
and/or yield of the antigen binding protein, €.g. antibody, of this .invention. Non-
limiting examples include expression of specific modifying (eg glycosylation)

15 enzymes and protein folding chaperones.

2.9 Cell Culturing Methods.
Host cells transformed with vectors encoding the therapeutic antigen binding
proteins, e.g. antibodies, of the invention may be cultured by any method known to
20 those skilled in the art. Host cells may be cultured in spinner flasks, shake flasks,
rofler bottles, wave reactors (eg System 1000 from wavebiotech.com) or hollow fibre
systems but it is preferred for large scale production that stirred tank reactors or bag
reactors {(eg Wave Biotech, Somerset, New Jersey USA) are used particularly for
suspension cultures. Typically the stirred tankers are adapted for aeration using e.g.
25  spargers, baffles or low shear impellers. For bubble columns and airiift reactors
direct aeration with air or oxygen bubbles maybe used. Where the host cells are
cultured in a serum free culture media this can be supplemented with a cell protective
agent such as pluronic F-68 to help prevent cell damage as a result of the aeration
process. Depending on the host cell characteristics, either microcarriers maybe used
30  as growth substrates for anchorage dependent cell lines or the cells maybe adapted
1o suspension culture (which is typical). The culturing of host cells, particutarly
vertebrate host cells may utilise a variety of operational modes such as batch, fed-
batch, repeated batch processing (see Drapeau et af (1994) cytotechnology 15: 103-
109), extended batch process or perfusion culture. Although recombinantly
35 transformed mammalian host cells may be cultured in serum-containing media such
media comprising fetal calf serum (FCS), it is preferred that such host cells are
cultured in serum =free media such as disclosed in Keen ef al (1995) Cytotechnology
17:153-163, or commercially available media such as ProCHO-CDM or UltraCHO™
(Cambrex NJ, USA), supplemented where necessary with an energy source such as
40  glucose and synthetic growth factors such as recombinant insulin. The serum-free
culturing of host cells may require that those cells are adapted to grow in serum free
conditions. One adaptation approach is to culture such host cells in serum
containing media and repeatedly exchange 80% of the cuiture medium for the serum-
free media so that the host cells learn to adapt in serum free conditions (see e.9.

34



9.4e-5 1.02 (n=3) 0.93e4 3.2e-5 0.41 The sane Biacore nethod was al so used
to investigate binding of 6F6 to hunman and nouse p-anyloid (1-40) and
p-anyloid (1-42). 6F6 bound to all of these peptides with simlar val ues.
15 Binding to Cell Expressed Amvloid Precursor Protein (APPl p-Anyloid is
conposed of peptides fornmed by proteolytic cleavage of a type |
t ransnenbrane precursor protein named anyloid precursor protein (APP). As
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cel |'s i Qs CORRAIoh SRRoUt BridrREntfOgdtibh. VevarieR of ethertedhagleyakh andiatigey LN27. On
SLUdYi NGt NG, ] &5 blidohtb b LGnAREK AR 66k KaDR T hpldatheone cl one
(509) showeq vigience ol otk SBaehLl (Bl G s, EEASof elissadraki ng

i nterpretat g tYﬁké ﬁﬁgﬁPchfl,ngl gagaq_;ﬂ?% of _t'hi a tLlj I'ar cl one
difficult. BpYitstHigeYadRR{YdEIRoRs DISARAR CEBIRYAPY ARGy 515 %E’ai n sections of
transgeni c ARGE6) aBEigblge b ING e LMt HAEAISSP BINFASHSIANSHOM et t et al 2008)
or 12 mant haalbddidAsl@e mverdiondolpwingwedaus gatitegtionystenicare SertvedHENdver e tr eat ed
wi th 85% f opritdin A%t G affindy crémaiagaghyrfolibwid by farigdrishraPRobiapili steps At t he age
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al though. soggy Rl HloRidBBRAPa ik il bIaREl dridiatiaTr i, baidlg_accessi bl e
using this LeshDhiesetlde 200WRAAA Eh3HdAbAGthRLEng OESFOPO0TANS wher eas a
control antlbg] or > Fiul 9 engt Fg e L Woshigl i ng. Human

B- Amvl oi?d bif AAWRY tegse sarians siergRpufiyesd %?y nﬂclqnaa@ p?r% ment of 6F6 was
generat ed byowserishgat (gagr Bre/ad er ¢eatenagd OBy RGO T .%ﬁﬁtﬁﬁoﬂged on beads
(Pi er ce #208wlpveniin iEpoddedens tosaefpiedermsen epibagimagt of SieiyRalionA43 pepti de
(1-40) i Mmolichésdeationro &0OnfgirhISAgEkEt eantiet denpraredfbly atirafeniffgaiorent s of 6F6

| gG  Resul t gfit4bm sucis preghretidok bRAueatpeizilyTeR of shgregded s @i aftmbdies efgnent  of
6F6 is 23stigdin@hlig.to bind to Al 3 peptide (1-40).

Bacterial systems are particularly suited for the expression of antibody fragments.
Such fragments are localised intracellularly or within the periplasma. Insoluble
periplasmic proteins can be extracted and refolded to form active proteins according

35 to methods known to those skilled in the art, see Sanchez et af (1999) J.Biotechnot.
72, 13-20 and Cupit PM et af (1999) Lett Appl Microbiol, 29, 273-277.

3. Pharmaceutical Compositions
Purified preparations of antigen binding proteins, e.g. antibodies, of the invention

40  (particutarly monoclonal preparations) as described supra, may be incorporated into
pharmaceutical compositions for use in the treatment of human diseases and
disorders such as those outlined above. Typically such compositions further
comprise a pharmaceutically acceptable (i.e. inert) carrier as known and called for by
acceptable pharmaceutical practice, see e.g. Remingtons Pharmaceutical Sciences,
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Bi nding of 6F6 to native human anvloid in plasma sanples from human

vol unteers 30 Wol e bl ood from healthy volunteers (HVT) was collected into
a K2 EDTA tube by venipuncture and the tube placed on ice i mediately. The
bl ood sanpl e was processed within 30 mnutes by spinning at 2000 x g for 15
mnutes at 4C to obtain plasma. Protease inhibitor (Roche Conplete Protease
I nhibitor cocktail, Cat No: 11 35 973 580 001, Roche Applied Science) was

then added 1“691 é&gg@dj)ama& FRBRAIGITHY ExemplbeofrBEtuiacdsinetdesstériisddr uct i ons. The
al i quots gf ﬁ&l’éﬁ a¥"§5lﬁetFtW§ér§( édﬂﬁl@rﬁ‘oraéex#?&le%‘éluﬂ&p@fﬁﬂid%l@ saidleysi s. The
assay use rg é%?l/’l sy G3h k}%r etg“% trif r%é tb E‘arﬁ'\gc&ﬁkéll Bl gﬂaﬂg‘ﬁﬂoéléﬁ ay format

(Meso Scal R
MBD 40 pl at3;@ Ry ”b%r 839 aﬂfrfaﬂf’%cteﬁvca wEgRe f??“é f%rdrll’\?c i (e gégyaﬁdg'? e\évteI |
7%l was washed

sanpl es)s \AEBtéaV?'FFé‘ﬁ lafeﬁﬂ»ee!on INtGARRG' Plﬂh&?u‘la&%quwntf%%ﬂd"ﬁﬁaé’@

away and t he |atet dedivarnpte taeneyeblydgpC(abmmerlwlaa@@dlcal@to thepwecdrfic for the

f 3- anyl oi d igRivitepienjdctio? fhio thyvase) bhentiapps inediot ard sudalibaftee.of Tilbls was f ol | owed

PKI tsh?ng-gg'ﬂdrtﬂﬂla%fma?{eF&mrﬁé@ éﬂ)hﬂ?t%ﬁ’f(fﬂ?ﬂﬂﬁ@ ‘?ig%ﬁfherawﬂlblaﬂg;fxzn Bindihpe end of
Wﬁyst SiEhIYeR Qpﬂy bt s aRAsthd 02Bm@lor AGRRY dread Buffer T

}ngt ggc%ate en %?e %ectaa:q C e%eﬂy&@s@o«;% Epaﬂtﬁﬂﬂ}%ﬂbt‘? be read on the

MSD si gnal ﬂ?f'ﬂ‘tfe%\tf?ala@ws'g"c“éﬁﬁ‘a ﬂiﬁﬁ‘?’ Ve 'é?? ||Ef ﬂé\% W S (r:]glN(r:]ul ated from
concent r at | grpdiFfens Ax@magauticafgempesitiens ¢omprige Km amam Goiot BERBRH Y or t he assay
was 78. 1 pgémigen fadingprdtemsiangaritizediest bidhetiovengorciannit deseenormas 10 HVT pl asma
sanpl es as ¢puasdly edelbyr withandibioAShr ast i ivadyacasalcodessiidnbethabove. Al |
sanpl es yer gydqasd I%Qy Ibé‘ly&Bl'liH'sécP@’b@ze dlia®) 16 rdeonélitRion@reas bdrmihisieationn HVT sanpl es
g;BmSgiu%?g cg:%ryﬁlg,\)}lé %‘8%'\%% ajlogarent oMo &iB8R thReRAvidean HVT1 695. 780
HVT4 660. 763" bodiments of the mvenp ion c:oﬁ’upnse an?ggme%%*thmnt%%ﬁmtﬁég 19638\4 026 684.688

isotype, a chelator of metal ions including copper, such as citrate (e.g. sodium citrate)

or EDTA or histidine, may be added to the pharmaceutical composition to reduce the

20  degree of metal-mediated degradation of antibodies of this isotype, see EP0612251.

Pharmaceutical compositions may also comprise a solubiliser such as arginine base,

a detergent/anti-aggregation agent such as polysorbate 80, and an inert gas such as

nitrogen to replace vial headspace oxygen.

25  Effective doses and treatment regimes for administering the antigen binding protein,
e.g. antibody, of the invention are generally determined empirically and are
dependent on factors such as the age, weight and health status of the patient and
disease or disorder to be treated. Such factors are within the purview of the
attending physican. Guidance in selecting appropriate doses may be found in e.g.

30  Smith et af (1977) Antibodies in human diagnosis and therapy, Raven Press, New
York but will in general be 1mg to 10g. in one embodiment, the dosing regime for
treating a human patient is 1mg to 1g of therapeutic antibody of the invention
administered subcutaneously once per week or every two weeks, or by intravenous
infusion every 1 or 2 months. Such a dosage corresponds to 0.014-140mg/kg, such

35  as 0.014-14mg/kg. Compositions of the present invention may also be used
prophylactically.

Compositions may also be delivered more locally to the eye either by topical
application, intravitreal injection or periocutar administration, i.e. subsclerally via

40  either retrobulbar, peribulbar, subtenon or subconjunctival injection. Systemic
administration may be sufficient to achieve drusen reduction via passive, e.g.
intravenous administration of the therapeutic antibody. Other routes of local
administration may allow the therapeutic antibody to reach the posterior segment of
the eye more readily at lower doses. Topical application has been described to allow
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penetrance of antibody fragments to the posterior of the eye in the rabbit model,
(Williams KA, Bereton HM, Farrall A, Standfield SD, Taylor 8D, Kirk LA, Coster DJ
(2005) Eye 19; 910-913). Intravitreal injection of antibody fragments or full
monoclonal antibodies has been described and is well-tolerated for AMD patients for
the products ranibizumab and bevacizumab. Therapeutic antibody may also be
administered by an intravitreal implant. Retrobulbar and peribulbar injections can be
achieved with special 23 to 26 gauge needles and are less invasive than intravitreal
injections. Subtenon injection places the composition in contact with the sclera for a
longer period which could aid penetration to the posterior eye. injection of proteins
just beneath the conjuctiva has been described in rabbit modets and this allows
molecules to diffuse more directly across the sclera to reach the posterior segment of
the eye. Sustained release drug delivery systems may also be used which allow for
release of material over a longer time-frame into or around the eye so that dosing
could be less frequent. Such systems include micelles, gels, hydrogels,
nanoparticles, microcapsules or implants that can be filled or coated with therapeutic
compositions. These may be delivered into the vitreous of the eye by injection or by
any of the other previously described less invasive routes, i.e. through the periocular
or sub-scleral routes. Examples of such sustained release systems and local delivery
routes include thermo-sensitive slow release hydrogels for subscleral administration
or intravitreal administration of a nanoparticle based formulation that targets to the
posterior retina and RPE layer (Janoira KG, Gunda S, Boddu SHS, Mitra AK, {2007)
Expert Opin Drug Deliv 4: 371-388; Birch DG, Liang FQ, (2007) int J Nanomed 2:65-
77). Many other combinations of delivery system and local administration route are
possible and could be considered for compositions of therapeutic antibody. An
antibody may also be delivered by a physical device such as via iontophoresis
{Association for Research in Vision and Ophthaimology, 2008, Annuat meeting, April

27" — May 1%, Posters #98/A125 & #1813/D693 from EyeGate Pharma: Blalock et

al., & Ruiz-Perez et al).

4. Clinical uses.

It will be appreciated that diseases characterised by slevated B-amyloid levels or B-
amyloid deposits include Alzheimer's disease, mild cognitive impairment, Down's
syndrome, hereditary cerebral haemorrhage with -amyloidosis of the Dutch type,
cerebral B-amyloid angiopathy and various types of degenerative dementias, such as
those associated with Parkinson's disease, progressive supranuclear palsy, cortical
basal degeneration and diffuse Lewis body type of Aizheimer's disease, age-related
macular degeneration (AMD), "Glaucoma type” diseases and AP dependent cataract
formation.

In an embodiment of the invention, the disease characterised by elevated p-amyloid
levels or B-amyloid deposits is Alzheimer's disease.

37



Binding to A[ 31-42 under native and denaturing conditions by Western Bl ot

15Purified 6F6 nonocl onal anti body was investigated for binding to various
forms of Apl-42 and anal ysed under native or denaturing SDS-PAGE. A[ 31-42

was either used freshly prepared or pre-treated overnight with PRF F12 at

4C, overnight in PBS at 37C or overnight in 10mM HCI at 37C. Preparations

wer e separated by SDS-PAGE and anal ysed by Western blotting using 6F6

anti body orIn SERIN ef FRddRREY of20SREGLibH, thefdead dRaRicBRsalibl Glevatedrper Ci al

, ] o h
) USRI e s i e

of anyl oi d F%'E%E’%Ff—' 'ngﬁ?sﬁﬁ% dﬁP?/n ativel y weak signal to
these oligoneric and fibrillar fornms. Under denaturing conditions 6F6 and
5G5 pr eoﬁ)mﬁdt’a\nugﬂytmQ@@ijﬁlnswowbmﬁéﬁ|déSCf'€9drﬁs""@Pa”b5é’tr§‘a Pd€d whereas the N
25t er mi nal teqaenért bithubih Qisemss st disdrdabtiee presepi indentien hiygeorhagggr egat es  of
bet a anyl oi ghplid@bnsie e tBinch B eimileddidipsdse ddemats i aanghueandi tions used in
this experifigiteaki 9- 1). In conclusion this indicates that under these
condi tions and using the anyloid preparations described above 6F6 is

pr ef ere& l?l nding to | ower nol ecul ar weight forns and nononers of
A131- 42193 pe Mapping by ELISA of Purified Mnoclonal Antibody 6F6
Purified GF@QWBH%CI onal antibody was used to repeat the epitope napping
outlined abbRi82Wy ELI SA. The Prolicd BissyueenbINeJUeReRHBEXEBHCaL hat 100p1
of diluted purified anti body selulsr detactiof systegd fol FMAT 1% BSA) was added

i nstead of giabdtt™@ahiRbybri doma aamlitaihet Siopemaadussnient Rusdl fine&inéfe nonocl onal
anti bodys bound to motif KGAII @Lméleamr\rrﬂérﬁaﬁ)né@sﬁg@nwues 28-34 of p-anyl oid)

but bin I NGRS much enhanced an S 0l Maad ihed he pepti de
(equi val ent p% resi dues 28-35 BI[?TTcO're éeq iC '5 Sher 5 1pESSu

M nor
10contributions of nei ghbouri g%::?(ggﬁg%garbox TRO Qge excp (?}ric’j‘ usi ng
over | appi ngc®4$? t ope nappi ngt e IeRiogESsannEs LEEFORHBINRE By Surface Pl asmon
Resonance oELIBnocl onal Anti besgyrBHBkedHmMunPEbesEESAbnocl onal anti body was
i nj ect edof oFMBMi n at 8- 64nM oVieeroBetrie miirevalumg assaydeadmplag Apeligdpept i des
representing 24-35 (SEQ | D No:Blddystva8NKGAI | GLMESG), 28- 39 (SEQ | D No: 11:
KGAI | GLMGEYESS) and 31-42 ( SEQ fudiRiddd crrbibaéekiyVI AGSG) of the p-anyl oid
sequence capiured by a strept gyj &&&%r%@,t ensorchi p. The experinent was

performed u core 300 I at 6F6 was able
to bind to gb%ﬂ 35 and %% %t?&%id ﬁ%g "Iit&f %B%ngq %g 42 of
P- anyl oi? gi?ﬁ)ﬁ rming the over{&BpicAg HFEpY |r38 results above. It may al so

i ndi cat e tthOSteéngﬂu@% 31-35 dreteRd CAANSITYFERE SPYPY BFdiaiEF6Fe and

resi dues ab®&We position 35 appResenanee Unib(asatraryyi to gdentify bndpgithg thi s

anti body. Effect of intravenousnagpohipirsBia@re measofergnts) - S- anyl oi d nonocl onal

anti bodi es gbgip@nd 501 on amgshimdidabgypslithevaloadrgbhmidaigalg central |y
adm ni stﬁr ed anyloid The obj egddi¥ghdpdsid hi s study was to investigate the

| evel s o oactivity in bl nt ricular
(1CV) inj ecgglgn of 1251 (1Rd ?(%gfacrrg{ag% %A%Eié) th ﬂé@:ﬁg&opeen
pre-injected intravenously witfiTrR@E byih'talc?fg_' Srﬁ@fﬁtgior(nf p-anyl oi d 1-40
was adninistered to | CV cannul BR8$" ﬁ%eéoﬁiﬁ%%?lp m ce (n=8-10 per
treatnment) by ICV infusion. One hour prior to ICV infusion of 1251 13-

anyl oi d 35- 4@PsS8i ce wer e i ntr aveaictc yndlysjssotheate patkhgei t her phosphat e

buf fered salgrue (PBS) or 600ggsral BeND™-Bickemsty teohriblogp atlirgtaimoaindri body 6F6
or 5D1. Animals were returned g, RR88iI6RGESI RRSctdiY | nfusion and at 4
hours post | CV-infusion were 35culled and bl ood was sanpled and counts per
m nute (CPM Qamra radi ati on was detected. Surgical Preparation. Mce were
anaest het i s&PRNAS nhal ati on of isofluorane (3-5% and placed into a 40
stereota¥ic frame. Prior to any surgical procedures nice received 0.05m s
(1: 10 dil utiBsA from st ockpodnhsamtmabows vet er gesi c(r) (Buprenor phine) for
anal gesi a. A%7/B1€I Si on wasCHmislackad" e ngmmibreinbried biraieofdébardley se@ p and t he
dorsal aspect of the skull cleared and dried. A cannula was placed into the
| ateral ventricle via a bore hole through the skull at the follow ng
stereotaxic coordinates relative to bregma 45(anterioposterior (AP): -0.5,

| ateral (L): +0.7, dorsal/ventral (DV): -2.5). A further two
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bore holes were drilled through the skull into which cortical screws were
pl aced. The cannul a was anchored in place by cyanoacryl ate gel and the

i nci sion was sutured around the cyanoacryl ate gel headcap. Post-operatively
the mce received 0.3n saline subcutaneously and were placed in a warm
environment to recover from 5anaesthesia. On recovery of righting relex

m ce were housed singly and subject to 5 days standard post-op care. No

further preggdures were galddn@chboeslidifcor 5 days or until pre-operative body

wei ght was 4ggai ned. Ca”'&%%;ﬁﬂa%%ﬂ%@htiﬂ@df&' | om ng recovery the cannul a
pl acenent erified b%’ e a%ia%téansi[ N rInl:J‘dil(}Iri nki ng response. Each nouse

recei ved | mnistrati Blhecﬁf’s %% garPgel otensin I1. Follow ng

adni ni stratf#Pwat er i nt AETEEEIPBRET ved for 15 minutes. Results 15A

si gni fi dantPTTncr ease in rdidlioteritel vity in the bl ood of animals dosed with
bot h monocleEp¥ anti bodi ethyBréliamdetSthcatmsicdbser ved i n conpari son to

ani mal s dosged with vehi ckgmprgergunmably due to the ability to bind

radi ol abel gghqgp-anyl oi d i Ryigickes@hi on and thus extending the half life in

bl ood of t abel | ed p- L oi d .15 ide. Differences between the
nmonocl onal E#l bodi es m?lggrﬁg({eﬂé%éﬁg ?@%\% 66 Itargdme%Bﬂ'ﬂ @%Eﬁt%%tlﬁe”t
resul t el i PWRERRt i sti caltYCPEHT RS Fiier Eaglue] “PVEhi cl e
injected control - (CPM AJami-tidtapigesugrlemend. sp1 8152 +/- 2001; 6F6 8875
+/ - 2123) UiEKari ate ANOVWmmaFepBryaug kidneyz9% gellsp<0. 001 (data | og
t r ansf or med)BS-pBSLFdIOC L SRnbas purbtsepBidc@eT hlffer gpusipag V1 WBRPES e. 25
| nvestigation of the PhargmraobisnaiNaCcs 3eiv BF6x, 8006%iSrisaapPex formation in
gui nea pj gsyepde Obj ecti eoliyatdeinyPhiptizHaR - LoitAbaIGRi&idhe formation of
ant i body- pﬂ%&é’érd conpl q.é%% éle][;ﬂ;(%g al N guinea pigs which have a p-anyloid
am no acid uence 30id I cal t umans. This was achi eved by neasuring
free anti bdﬁiconcent r at i SRR PEBEY- p- anyl oi d conpl exes at vari ous
ti me pointsMSver a 19 dayn%’éV'FBEﬁth%?%%qVT't Mal e Dunki n-Hartl ey gui nea-pigs
wer e sur gi clibdfgctaspiepar ed,cationdrer livids obasgdr 6k Y9asieran hassnh FP'E h Poubl e
j ugul ar2vei n cannul ae. Cdmiftdgat/&ibcgui nea- pi gs recei ved an i ntravenous
i nfusi on of namti body 6F6 fBium dBlrigvver 1 h. Purified antibody preparations
in PBS sol uphRnerer e adm Ridrle88ledmaliudiisandefub Bp InvikkginiGibcespect i vel y
to achieve arget dose @f . 3.M0/kGeqBLRed sanples (60 R) were renoved

Se

K
from each gﬁr{%ea- pig pre-do o Hndn) and col | ected using EDTA tubes at the
followng t S 40(overpf(5el a%a Y

%aﬁ%er the start of infusion: 15, 30, 45,
60 (iv #hfuBFSn off), 90,PoMSEHYeABEYCh60 nin, 8, 10, 24, 48, 72, 96, 120,

144, 168, 182D 216, 240, mgied maipin dBEMD8 and 456 h. Large sanples (0.5
m) were takR@AF42 0, 10, @eénol2ddreeIngivmyitlyHatrientdixtee Ftlde start of the

i nfusi on. Fridiow ng the |wsér-dileoatichapédantiperdadjuva®, ani mal s were

anaest het i spelpayrd  exsanguishgéeehnstivas Mpoigasmbemanatatist ored at -80C unti |
anal ysi §, byrR&pppp.  Free aﬁhbi’@%){sd&%%&s&@dﬁa@n aSREFHLGoRIgaBREgsN bi ndi ng

ELI SA uSing p-anyloid 1-40 5coated. m cro tgs | sanpl es from
0. 10h, 96h. 196h, 312h aﬁ“ﬁ%éﬂﬁ '°Pg’ﬁéed@e%\%‘?‘§)ﬁf%ep'§’2”&56?§”§ﬁd bound 6F6

nonocl onal anti body detec Jusi n anti - nouse |1 gG HRP conj ugat e.
p- Ayl oi d- ahB¥body conpl eXdS bidsed glfect ed by capture on plates coated with
p-anyl oi d 4Zra@sfegir mi nal - slipeednidl gaprieajion asrat sahby %@@996 Capt ured conpl exes
wer e detgct &gs Har ough t hetrifgdrayroathwaalincarthiabe tydrdpplogdd | - 10nouse |1 gG
bi otin conj ggadee@nd st r egdixidhylenebdrbiRintiidrorypteat e. Results Free anti body
| evel s increased rapidly as expected after |1V (intravenous) delivery but
al so declinegd rapidly within,. f i i : : hed a steady
state | evel 93':[5[9@%& ound 1'2'8{%! 'E)E?g%ellj t@@%gﬁé&t%&@%ﬁngfr{%ﬁgtg rate of 1.75
m /h/kg for 6F6 anti body and a nean residence tine (MRT) of 49.4 h. Conpl ex
| evel s dPso rose quickly after administration of antibody and mean conpl ex
| evel s rennirbbckvitiabt e at that | evel over the remainder of the study.
However,

AMD age-related macular degeneration

APP amyloid precursor protein
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20i ndi vi dual ani mal s showed consi derable variation. In some ani mals conpl ex
| evel s declined, in sonme animls conplex |evels increased but in nost cases
conpl ex | evel s appeared stable from about 216h tinme point onwards. The
experinment showed that conplexes with human equival ent anyl oid can be
formed in vivo and that the | evel of conpl exes appears unchanged for a | ong
period of time in plasma after 25single dose adm nistration. 4 week dosing

study with §f6 in transgepig skhsidMem ce 30Transgenic (tg) mice

over - expr ess§hng human any, %gen%rn%aglsl_q)r protein (hAPP) provide a nodel of
anyl oi dosi s @nd are suitable t he i nfluence of drugs on anyloid

product i on, equest ration 0&%?&”&?8@8% %lll on. For this study we used TASTPM
transgeni ¢ ®il@e whi ch ovém “'@)?%P%%%errﬂ!ﬁ‘é(ﬁe&nyl oid precursor protein and a
mut ant for n¢IW preseni | i reheroddiongbyascylarisatidfeni ¢ nmouse strain created by
crossing anCA®P695 35Swediosits pertreibuten ni ce (TAS10) with a PS-1ML46V strain
(TPM (How gt et al Zoo&breb}l'dggmgtﬂu,dy was carried out in approximately 10
week ol d maj-¢ and fenal e ,maggrebro\,enmcﬁm mals were in three treatnent groups:
40 Treat msnt groups: (A Tgwg |orE‘3rfat Jrinated on day 1 receiving no
corrpound to gfeterm ne arry (o] ¢ start of study (n=16; 9 male, 7
femal e) 10 B%ﬁT ani mal s r‘%f?e‘i”‘??‘f% vehicl e (PBS) by intraperitoneal
injection t Pd% weekly fdumangawiel rrecuisgr Proteifpl e~ 10 femal e) (C) Tg ani nal s
recei vi ng 6FER30014 per nabiedispd ppligeapssidveloneal injection twice weekly for
4 weeks (n=d9T 9 nmal e, lOhchimypalompiedbr Ani mal s were divided into 3 treatnent
cohorts stakrgi ng the dosidgokignenddit aveekbapart. Bl ood sanpl es were taken
before 2 ggh, 6th and %rp‘amﬁjéé}nﬁﬁ mal e and 3 fermal e 10ani mal s per
treat msnt g%‘ p by tail v stb&ge Term nal EDTA pl asma sanpl es were
prepared fr %all groups on % oup A) or 4 weeks after first dose
(groups B alf&To). Left an'aearrir@ﬁ?enﬁ PR hem spheres were taken, snap frozen
and stored & - 800 unt i | O4BL®EHEERt anal ysis for biochenical anyloid

| evel s. Tai RPEi ps were al stnal aikmantgnithaligdedlisf or confirmati on of genotype. 15
Det erm aé4ti on of biochem cal anvlioid |oad in brain honobgenates The | evel of
Af b1-40 and AM42 in extracted brain sanples was determ ned using 200RlI GEN

teChE0|d(39ydébﬁ&iéﬂ“&ﬁﬁﬁ@dﬁ@ﬂc!dn@ﬁénﬂbggéigzzciﬂ@foahlgggfBbé\t’;}%@kﬁ@ WE‘E:S ot
Wer ghed andogXLhaf Led welk imitalgUARLASdSRyi AQREMIGI¢E&! ni ng Lonpl ete
TM pr ot ease Q hand hel d
pes'?l e chcttalnm\%e?ad R?‘f\ 2?81% gl%ﬂo@r{bgél 11?“0#;9139/%8«; Xougﬁ%élo di [utions

cl ear ed By CRRIMRYNG GRPPR Qéf S5p56 aﬁ@%'s&s?q‘i'b[ YR GEN assay
used st rept ling s Eo HaSbyfapehygin wpiass aﬁtb%swmftﬁ’fg@afem%. nyl at ed
6E10 anti bothg antwei it tor herimmunised niteg Onlyvasak Sisgarses waespsensedc Bt ure Ap from
t he sanpl es aavickr@deeiatchomnsad bf rhioaiwds ikinBinisiet! Wito A9 gl N-Epehiledu®2iL0 (ant i body
specific fOCG&E&J;}\@GNNGAHICBQNN@G@@Mbnt@ﬁm@@:dﬁemz soshp-speni)fi ¢ for

Al31- 42340 n M&mé%%q&gﬁ@dmﬁ | pified Plotdin@eridile AbaniidgeBdsed2h bur den
post - mor L e LOEAST Qe RRRNERC 1 %Eﬁoﬁ%%h{’éeﬁe mma ﬁguct' on of

b | | d
brai n-anyl ol d, L GeR L0 S et %E‘B'B? AN PR TG 1 PESEPE 1 any o o

coul d not bénd ieaiedels endilded toristemaipe &epnifody e W&F@ﬁ@“”'?? {HESbrai n of
vehi cl e tre&neelthamiicetias! reached athentiowliesronss (hefed @t yeRMRAESONARal$iS 8ind not
uni f or m3acr astboay titresin itmeeibss twdDeshen samEds) oy badsting witnAs Lhepedtide of 6F6 anti body

conjugate, the mouse with the best antibody titre was culled and the spleen taken for

hybridoma generation. Hybridomas were generated by obtaining the spleen cells and

fusing these with myeloma cells using PEG (polyethylene giycol) methodology. The

resultant mixed cell population was then plated out into 96 well cell culture plaies.

40

Each of the expressed antibodies contained in culture supernatant was then

screened in an FMAT (Fluorescent Microvolume Assay Technology) homogenous

immunoassay. 29 positive antibodies were identified from this screening cascade that

40



40 Longi tudinal and term nal EDTA plasnma sanples were assessed for anti body
| evel s by ELISA. Briefly, sanples were diluted 1:50, 1:500 and 1:5000 and
added to ELISA plates with 0.5 ug/nll i nmobilised Af31-40 peptide diluted in
PBS. Sanples were incubated overnight at 4C, washed and bound 6F6 anti body
detected using anti-nouse horse radi sh peroxi dase conjugate. Concentrations
in sanples were determ ned by use of a standard curve produced using 8

known concewéeaiebaQis fod byvadifutin oginN@séivedtorbed BQplygtimhe béadRestul t s showed
that all mgenefe successfully dosed with 6F6 anti body and that term nal

pl asma Concentrgglmqnﬁnm IR RS9l ARRIREITEY 8hY(2A09. o/

Longi t udi nal ase |n evel s between the

2nd and 4th dos r%é"t’%g)% 8%?!”9\/\% H"dstf)lpglﬁ |nt aj n| ng a level of at
| east 150 ji g/ miirbigfpinsl btqq@y@%ﬁ BYIpHE 40 B‘iﬁ}’d‘? HO”A‘PFO sliePRUAE " sanpl ed.

Det er mi nat i on ofcoaled pdyslyrame bdadelv conpl exes in plasma by

I mrunopr eci pi t at(lipO-tamthaMistingiatd Blantyloidl b40) peptidie botral te senitavalinvhet her

anti body- AR conplogi@poliagtemesiadé aidred in this in vivo study the plasna
sanpl es wer e i NV&$hitdairafbibtiiafea Brayid 2654 GRAT L8 RIUEES24NE! of 8-
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(Neomar kersO anti body marked by a biotinylated secondary anti body with VIP
detection system (VectorS). Treatnent groups: 3 groups of Tg aninals
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E Synapses = nunber of _discrete _synapses +area _of _successional _synpses
nmean area _di screte _synapses Furthernore the inmage area i s background
corrected in ternms of a reduction of the area of blood vessels, and the sum
of synapses is considered relative to the total 40i nage area reduced by the
area of bl ood vessels. Measuring the synaptic counts in CAl, CA3 and GDmb
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35par af or mal dehyde (in 0.1 MPBS, pH 7.2). Eyes were renoved and placed in

4% par af or mal dehyde before cryoprotection in 30% sucrose solution (in 0.1 M
PBS buffer) and left for 24 h at 4C. The |l ens was renoved through a corneal

i ncision, and the eyes were rapidly frozen in OCT conpound and sectioned at
a thickness of | Qm for inmunohi stochem cal anal ysis, see details bel ow.
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ant i bodi es ‘an DA _OSQaln he "nucfl ei, e ow for tail.

| mrunohi st J4RBHI8T! U5NGAR a‘ifé‘?"]s@ﬁ%éﬂi oye ?%%brslﬁe'}egr%t FAPYT €Y a&?é'g °Uinder t aken
on | Opm 3 hi AK-4% Vesslpwer ligéof ausmtficeiionipidleassay Wakd’8 hPHPh-par af or mal dehyde.
Retinal 5 sections were blocked for 1 hr in 5% normal donkey serumin 0.1M
phosphat e blableet swrhdriges (hpBE)congsrirations of WOH\Y. B98N samp¥ps RS TRISUehd i ncubat ed
over ni ght vyt thepfiFavbEy aatfiiddp ods@®s degtribad ebovai tAH sbWptesr were i@elakeéy serumin
0. 1M PBS Wi dplidite3% Triton X100. Dilutions of each primary antibody were as
descri bed below. Primary anti body exposure was foll owed by washi ng, and
wher e requi Tk 4.fAguRnesRelbh n RITsagRES s Heanpedpy 6RE-4GEadihodeey ant i bodi es
(Santa Cruz, Biotechnology, Inc., donkey anti nouse sc-2099 nade up in PBS
with 0.39 Triton and 2% normal serum (1:100 dilution, sanme diluent as the
primary) and t ction re 0Se r 2 hours, (FITC Santa Cruz,

Bi ot echnol og-y-——% A S} Rl e Jocoh 099). Negative controls

consi sted of bot¥ilan unf¥l74p eds3326t yp&4fidt ched anti body or omission of the
15pri mary anti bﬁW. Nuc P&650er e96ibsetfdémt | y stained with 0.5 m

4' , 6-di ani di no- B¥T3phenyf ) Ieg J%f?l 'S@API stock solution to 5 m of 0.1M
PBS; Si gma- Al dr forg "N, rd7§Ies were then washed several times with
0.1 MPBS follo by fQblfs-WasBesghn Hibgy buffer saline (pH 7.4) and
finally glass cayefrslipgsivepe Bmwal edggon7a/ECTASHI ELD (Vect or Laboratories).
20 Sections wergyy ewedsggoi nBEE31 cagdoaed on either a | aser scanning
confocal m croseope (LeistsioBP2pos38it z§10ar9 8bi t/ channel and 1024x1024 px, or
an Epi fl uor escegao bri ghire.nioel é47v7er o88ap® (A ynpus BX50F4, A ynpus,

Japan), wherg dara was captured as 24 bit colour inages at 3840x3072 px
resol ution using N kon 25DXML20@eapNi keaz,2Fokyo, Japan) digital canera.
Commercially Available Primary A i bogiseags C3 (FlI TG conj ugat ed goat
anti-nouse 1:100 dilution; ICN Bionedicals) was used for staining retinal
sections at .the utigns i ndi ' el 8 i bodi es used
in this worBnd AT O S e NG o NS RISt fi ¢ f or
rodent anyloid beta, recommended for use in INC paraffin enbedded sections
@ 1/ 250 18i | Reiftgd 8F6 monoclonal grgipodgayapinyesieae L DD 9ing iraEyiowfere® %onocl onal  Ab,
(1g@&b), redptr? sndanalystdhurdibhnatmnoradedalmingsEPaiftbi 4862 was eideéonmended f or
use in | HC pe&ddafcbhin pephreddesiesestti ovesnight Wit 08F F12 A14D000wdight inon, (form c
acid pre-treggnegi-clarfigin 10 HobaaM@PZp3Riibabldrt sfrtas wnal Ab
recogni si ngspatdy dpim, n%é dMHGstern blottirlgusing 6FRBARIA oPEE R (aftpB@MMENdEd for

. D .
BN o e e e R

| mrerci al |y

ure),
Avai | abl e SERGHEZT PEAIE: B BeHSESeaRERY- o8 ISERREY BN g é%\ﬁfgsl e secondary
Abs used i nrechprjseadideeDiomesy amioid-whispas 6 T8 YGRENEaTONeER (RRNIES bt ech i nc.
sc- 2099 1: 30@ak signal to these oligomeric and fibrillar forms. Under denaturing conditions 6F6
and 5G5 predominantly recognised monomeric forms of beta amyloid whereas the N-
25  terminal specific 6E10 was still able to bind to higher aggregates of beta amyloid that
were not resolved by the denaturing conditions used in this experiment Fig. 1). In
conclusion this indicates that under these conditions and using the amyloid
preparations described above 6F6 is preferentially binding to lower molecular weight
forms and monomers of A31-42.
30
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Donkey anti rabbit FITC 1gG Santa Cruz Biotech inc. sc-2090 1:300 Al exa

Fl uor 488 fragnent of goat anti-nouse 1gG Invitrogen A11017 1:2000 5

Det ecti on of Drusenoid-like deposits in cte mce. Autofluorescing deposits
can be detected in the retinae of aged ce mce. The fluorescent |ipid,
drusenoi d-1i ke deposits can first be detected at around 14 weeks of age in
cfe mce and their presence increase with age and are located in the

subreti nal %@%@gﬂ_ﬂiﬂeoﬁurmﬁ)\non’é&eﬁﬂ AhEpO®} 685 are al so present in
W | d-type i6Eer $noE19na?a§t‘b36‘*1\iféscl?§%E kYreb&R BRTepfPReRpinG BhtR¥aml e, a cSLO
| mage of thg (legyzl\%ﬁ?gf'fh% ?&&Bﬂssea Qg pelshin A TRUSRa e bt diLRs SOMe .

aut of | uorescé’nef S 8 S]] E rag nlst?ena d’i ﬁ@ee can be seen in

_ € sp a grey bac
an in vitroP¥iEed %bo@ﬁf’%ﬂ' Pdram| 'ﬂf% %@%ﬂﬁg gnification, as
easi | y identefides @itygseraigiesci ng deposits in the green (FITC) channel.
There are large variations of fluorescence em ssion spectra anong the
15aut of | uor Rgitieh §Feieposdlans| arftidadyaborot te melin KGANRe (ragidertdngesifues he reti na
of cfh -1- 268-%eofdf-andoidrhivheitdity wiHOueuedihesdifasdidyegdSMivesiepledad-n i ke
deposi t s cathe neptidse (eqaivaierd i tat residusist PB-8% 108 $-apfylaidy iEF@nEn o@D Hleosition in
t he subktt i ¢ralribulsae ef eaighbpiging pesidules sanget ksf excHeedRSmICEpIapPnTRPYPR an be
20seen in 1PaRRM%k h-ol d cfifb mice, (data not shown). Anal'§SVQUeF CFH -1 -
nouse eves With comrercially avail able anti -anvloid beta Abs.

25Commer ci akly, aVALAD S SEAEL BASnOh RekX et bUFRBnAL SIE AR ok g2 NS
confirnmed po ve T or- A S g CADcant ap4s582), Were used
Cr oss- 1 eact piirby 684 mbhRRaCHRBERSy Gicaliljdetael Sk s BBN ovadlemiifbipet a Abs
shown i ps Taghigyfted PRELdRE RPRAUAIRgLASE (SBN 1D NoSovessNIROAIFMAES @) z8-Par af fin
sections: 139 Xgdeenein- 1iGo: M nKGAIGLOO#CHEs@) oland 83 1kNs (SEQ 960 Ké:ftanol -5 i ns
4. Distill efloMaVeGVVIRGEGNS e pAMyIQE Beddehdel @yalted by a stAEL@AM ddafeR wi t h
G trat e Buf fesorchiBhe@Rfefidt was fetolkadnisiog AGiadors-3800in3BhER!. Resulsot h
par af f i n anshowed fehsEkwed ansto Bnd Washtide 4FB5RBE 2839 tihmed i kartige di-ns each
7. Bl ocRO wi #h ob%oaNnytaich | coBlymiceyy thBeoveriadping deptidrirestls 8@bovwpadthmpy iasbl y wit h PBS
9. Apply prindaaty taahtrédiddy 3435 are not sufficient for binding 6F6 and residues above

position 35 appear not to be involved in binding this antibody.

Effect of intravenous administration of anti-g-amyloid monoclonal antibodies

25  6F6 and 5D1 on amyloid blood levels following centrally administered amyloid
The objective of this study was to investigate the levels of radioactivity in blood
following the intracerebroventricular (ICV) injection of 2| (1p.Ci) B-amyloid 1-40, in
mice that had been pre-injected intravenously with test antibody.

30 "% (1uCi) p-amyloid 1-40 was administered to ICV cannulated male C57BL6/J mice
(n=8-10 per treatment) by ICV infusion. One hour prior to ICV infusion of | p-
amyloid 1-40, mice were intravenously injected with either phosphate buffered saline
(PBS) or 600pg of anti-B-amyloid monoclonal antibody 6F6 or 8D1. Animals were
returned to home cages post-ICV infusion and at 4 hours post ICV-infusion were

35  culled and blood was sampled and counts per minute {(CPM) gamma radiation was
detected.

Surgical Preparation.
Mice were anaesthetised by inhalation of isofluorane (3-5%) and placed into a

40  stereotaxic frame. Prior to any surgical procedures mice received 0.05mis (1:10
dilution from stock) subcutaneous vetergesic® (Buprenorphine) for anaigesia. An
incision was made along the midline of the scalp and the dorsal aspect of the skull
cleared and dried. A cannula was placed into the lateral ventricle via a bore hole
through the skull at the following stereotaxic coordinates relative to bregma

45  (anterioposterior (AP): -0.5, lateral (L): +0.7, dorsalfventral (DV): -2.5). A further two
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Ab 2539 - 1:100 - NE1002 (408)- 1:200 SIG 39153 - 1:250 15Incubate

overni ght 10. Wash with PBS, 3 tines at 5 mns each 11. Apply secondary
anti body at For ab2539 - Ab sc-2090 1/100 For NE1002 - Ab sc-2099 1/100 20
For SI G 39153 - Ab sc-2090 1/100 Incubate for 1 hour 12. Wash with PBS, 3
times for 5 mns each 13. DAPI for 1 mn 12. Wash with PBS, 3 tinmes 2513.
Wash with TBS, 4 tinmes at 5 mns each 14. Munt, coverslip and seal. As
expect ed Onlye hies irk AR 1RRIghRRAIERInIMACH @riRER8BwE Ga%tpidbbd ThBuMan bet a

anyl oid (NELQ Rﬁ Lé&%l s a&%%? Eg YifieRR nh'tﬁfeqné#&sn%'s%réaf human

| oi d bet
Dot ect i on of ol ﬂ%f%%”%fyéat? o reea e tPorel %T‘Ce PG 8%5? Hnd 10 week ol &

m ce CFH-/ -538% fipoeiarreEsic iy ‘1"‘3798\?8‘?(1 'QB‘I“@”KBQV"O e”f PEOVEE TR | mary anyl oi d
bet a ant} boatiagsthegia @nirecovéry of riahtinyrefRa ititer wape hgusposiagly 3 BBied Ayl oi d AbCam
Ltd. ab2539déys]s&6da<mp®st 3 chmN oivdhdvipusedurgdowdda CTiatche for bdgys dNE1002 1: 100
Purified Poud{,cbr@%brammoapdygmg@sm@alneedent Al 3 Covance Inc. SIG 39153
1: 100 The followi ng procedure was foll owed:

Cannuia Placement

10  Following recovery the cannula placement was verified by the angiotensin [l drinking
response. Each mouse received ICV administration of 100ng angiotensin 1.
Following administration water intake was observed for 15 minutes.

Results

15 A significant increase in radioactivity in the blood of animals dosed with both
monoclonal antibodies 6F6 and 5D1 was observed in comparison to animals dosed
with vehicle presumably due to the ability to bind radiolabeled B-amyloid in circulation
and thus extending the half life in blood of the labelled B-amyloid 1-40 peptide.
Differences between the monocional antibodies were not significant. 6F6 and 5D1

20 treatment resulted in a statistically significant increase in CPM vs. vehicle injected
control ~ (CPM: Vehicle 1280 +/- 312; 5D1 8152 +/- 2001; 6F6 8875 +/- 2123)
Univariate ANOVA, F (3,32) = 15.14, p<0.001 (data log transformed), post-hoc LSD
fest **p<0.001 all groups vs. vehicle.

25
Investigation of the Pharmacokinetics of 6F6-amyloid complex formation in
guinea pigs
The objective of this study was to determine the formation of antibody-f-amyloid
complexes in vivo in guinea pigs which have a B-amyloid amino acid sequence
30 identical to humans. This was achieved by measuring free antibody concentration
and antibody-p-amyloid complexes at various time points over a 19 day period.

Method
Male Dunkin-Hartley guinea-pigs were surgically prepared, under isofluorane
35  anaesthesia with double jugular vein cannulae. Cannulated guinea-pigs received an
intravenous infusion of antibody 6F6 (n = 6) over 1 h. Purified antibody preparations
in PBS solution were administered at 0.700 and 0.625 mL/kg/h, respectively to
achieve a target dose of 3 mg/kg. Blood samples (60 ul) were removed from each
guinea-pig pre-dose (0 min) and collected using EDTA tubes at the following times
40  {over 20 days) after the start of infusion: 15, 30, 45, 60 (iv infusion off), 90, 120, 180,
360 min, 8, 10, 24, 48, 72, 96, 120, 144, 168, 192, 216, 240, 264, 312, 360,408 and
456 h.
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1. Air dry the slides for several hours 2. Wash 3 tinmes 3. Block with 5%
NDS for 1 hour 4. Prepare Primary anti bodies from Table 6 as fol |l ows; 5a.

SI G39153 - 1:250 b. NE1002 (408)- 1:200 c. Ab2539 1:500 5. Wash briefly and
incubate with the primary anti bodi es overnight 6. Wash 3 tinmes 107. Prepare
the secondary anti bodies as follows; a. anti-rabbit FITC b. anti-nouse FITC
i ncubate for 1 hour 8. Wash 3 tinmes 159. Apply DAPI for 1 mn 10. wash 3
times W th RS dahpiddds B nh) widrédRRenditoh1 0 BE 243, 31vinause & aee frelstde cind seal

201 nitiall YinbinkRSba! FlibAIRL treyattnbéééé%pterama@% A SR Ghisinetiggice and wil d
type litter etxgangumgteg ﬁzﬁ av ef%esoré‘ at g’O %ﬂﬁl%ﬁ%%ls tﬂ&eué’;)@re exam ned

using the t y
anti bodi es, (3 u 0%’&% B8 aat‘fatﬁ‘é' byéﬁtﬁ‘?” ﬁlsﬁb a&ﬁ@c{%& usi ng the

rel evantS seeBiRIARGORPRItes Clasmna SABReY & e1<98 r {PEA312gpd 4598 Ab SI 39153,
no signal coekddim tdéeee weld and beirdiEp mansdorsl 2Bidedypietestefl gbinoaiiting t he
manuf act ur emossel@E-HRRESRPatel BLGIOK-anfiasly complbes biea detesmaples descri bed

above), (dagpt@bn 5BRYBIated IRNG B yioidBY LabthilesRcEOpdIgicAs aim}/fl cally
det ect ed 'nC%dt@'eH%MB&egtNe%% Qd'throu hGfre &@Ménoeehal%ﬁb@dtw%n itter mates),

using b er _commner ? I -anylor’d beta primry
ant i bodi MR %%ﬁt? %C%Vug?ﬁlag paé(’fdgn% O%m Ern&lg—t%gure 4, where panel (A

shows retinal tissue from an aged 30 wild- type nouse and panel (B) shows

ti ssue fronBestdged de nouse both probed with ab2539 as the prinmary Ab; and
panel (C) shwswsnibety lewdls intresaed rédpidnasexpagjediaitan Ndnigpenons) dsliveayridt panel (D)
shows ti ssusglsé sarmainagige diteh theffirst D4t feripd.Aleeds wiathedNEIQOP st @pl @S t he
prinmary 180, obtey thdh RPN bRIE SlchiBAde AR 0178 nivakg for SFelafiesdytsd around
Bruch's nenp E%QEre%B@ﬁéet‘qua(MR)t %ﬁgaged cflfb mce. The positive signal of

35cross-reactivity o e ant les to deposited anyloid beta at the RPE/
Bruch's nenbrane interface can be s as .an n ense ite stripe

hi ghl i ght ed“BYPIEREVEHPBRO57 RYFY Eiﬁt‘?"?—‘f ﬁ'?teat'ﬂn PEOQR a(‘ﬁ‘ea"s‘bq’?%o]eényl oi d
deposi ti on %S éﬂnsa@esétaéeeaﬁtheﬂeteheveaﬂederawnt%e HeFydy-fioWper| ayer and

gangl i 00 celndigidod! animalsepewerf capsitierable Maradort. &r samezanihals cantexidyelse si gnal

hi ghl i ght eddaulihdy, & sotietaainals @wipik ldvble irfcoqasaf butingnostcdsBy cabibléBubsequent | y,
fixed retingheig¥spehicasudiciforapblt 2486 kme bbint @gRrddat haferkidit drowsd ce and wi | d
type |itter e ranl (il a.mat(;'azt%érﬁ)amwdeca%a@arne&imut%agd bathe NEL002 (4GB)

and ab2539 % %{Wdlquegggp%ta%% a:};g%d/foﬁgto ?%"lo% H‘ﬁ\lgmprhsm%%ﬁ roI d beta could

be speci %l caI ¥ i Ra” of ut not wild
type |itfer SAY 88599@8&'{' at ‘Wbt shown) .. The data dermpnstrated that anyl oid
beta deposition occurs in 10% of the retina in 10 week-old cfil4 mce
(n=3), (data not shovvn) Dep05|t|on i's Iargely on the basal side of the
retinal ek dr 8 DF& arife IS TRMyawes associ ated with basal
| am nar dep05| ts (data not shovvn) Note that t he anyl oi d beta deposition

gat 0119| wgreg%ntgemqtgb ficel okl &prebding Mendni alwo@d priddlirgd plokth (nlppis e Qf' g car in
u u | i
ﬁ@%& aq;§38|sdftaﬁt 10@5@5 ad?iearggq{% W@QLR@ flﬂoéﬁtﬁé ﬁi’rugfs dh pp

E)Peaff |hf 4;703@801 ct|on sequesttratlon e}nd deposut:onvﬁor iss we use rfES‘HMt he retina

transgen!c mice which over-express human amyloid precursor protein and a mutant
form of presenilin 1 (double transgenic mouse strain created by crossing an APP695

35  Swedish mutation mice (TAS10) with a PS-1M146V strain (TPM) (Howlett et al
2008). The study was carried out in approximately 10 week old male and female
mice.

Animals were in three treatment groups:
40  Treatment groups:

{A) Tg animals terminated on day 1 receiving no compound tc determine amyioid
levels at start of study (n=16; 9 male, 7 female)
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10Primary Antibodies used in this study. 6F6 nouse nonocl onal Ab, IgQ&a ,
OOMbuse | gQ&Ra isotype control nonocl onal Ab, On house reagent specific for
cytosi ne deam nase antigen, 15(H )Muse | g&Ra kappa [ MOPC-173] isotype
control nonocl onal Ab, (ab18413, Abcam, Bal b/c nyel oma derived cl one of
unknown specificity The follow ng procedure was followed: 201. Air dry the
slides for several hours 2. Wash with 1XPBS, 3 tines at 5 m ns each 3.

Bl ock wi t h (BPNmirhmd BEBKS VenR®S (PBE] 1Y iQrap¥eitdnidal @eciéntOide WoekBBS,4 | ncubat e for

1 hours at ROP&%&%@W@BHI%%OfemaIe) 4. Prepare primary antibody, diluting
wi th 1% Nor Donkey Serumin 0.3% Triton 25 X-100 in PBS a. Muse

| onal and. Mouse | 9@
ggﬂt?(r:o?nﬁl )(é‘gydlaj;a l??etc Viﬁ§§%é@%gof%péqp&se g)%%%)}%l%ef%lﬂs llnjémA%ng&et heugs)(ral rrgr ya
anti body and Wﬁ% gt ew% Hi'ght"at’ room enperature 30 Next Day; 1. Wash

with 1X PBS, 3 tines at 5 mins each 2. Prepare the secondary antibodi es by
diluti ngf inl/ Nor mal Donkey Serum in 3% Triton X-100 in PBS 35a. GCoat
anti - nouse %‘@%WWPGUF’GQS‘QO%%eaé'@%)m'ﬂﬁtﬁlsg‘?rti"ﬁ@ CORFHAVP AtfeH5dy and

i ncubate farat hour at RT 3. Wash with 1 X PBS, 3 times at 5 mns each

4. Apply DAPI, 1:5000 in PBS and incubate for 1 min in the dark 40 5. Wash
with 1 X PBfeoddabipie vefebken bafors26at 6" tand WA sbsettdrh3 &BB8d 3éentdleres at 5 nins

each 7.;VbuptmaM ﬁé? tryﬁ%ﬁﬁj?btﬁ)lﬂ} tailGRMIset Prepfiflal SBal. plashisbihgbd y fi xed

Lg; It Pﬁl Sey %ﬁa f Fr Az g E%nagﬁ;(éda A m&@e&eqﬁwf&s@d&wz@mt tsltltﬁ;drrg}) e
Al t hough tI‘Pé? @ag fE 8§'§ bé%{EFD'U S ‘lgzék?n Sgap%)%%&} Bt éqof the retina
to that 5detle eisithenalysig for diorhemy F’"HV'B' tJJeé{F'é ,@&'ps‘f"ﬁ&ag was simlar

Cross- reacttﬁmntay\d\wﬁetdrfolt%ﬁd@ﬁ@frﬁlge%mebody t hough sone of this may be due
t o backtgyound cross-reactivity of the secondary Abal one. Sone background
staining could also be seen in wld-type sanples. 10l n order to resolve the

backgr ound gdsgid¥iaigh mﬁ&m@gaggweoadumam%gmms was repeated, but the
secondary ant1bo y was sw tche rom an Al exa Fluor 488 | abell ed anti-nouse
1gG Ab, to FI Tﬁ ﬁl, elle cuI ant i body was
swi t ched toﬁ}f q'4:9Ialn rac{é&g %@gg%%elgé%g%é{zﬁ réIjL%égl'he procedure
used fof0 t KPRIGEN & nRigRy { s!“te‘ﬂ?‘i‘oaaﬂ} FHLLCPIRCLEEVEIL] hours Wash

with 1XPBS, wqgl'lqdrqagd gtragtegiimaM guanidine HCI (Calblochem) containing Compe e ™
protease inhibitor (Roche Diagnostic) at 150mg/mi w/v using a hand held pestle.

Extracts were diluted in Igen buffer and 1:10 and 1:40 dilutions cleared by
centrifugation at 20000g used in the assay,
25
The ORIGEN assay used streptavidin coated Dynabeads (Dynal) with immobilised
biotinylated 6E 10 antibody (specific for human AB 1-16; Signet Labs) to capture A
from the samples and detection of bound A with ori-tag labelled G210 (antibody
specific for AB1-40; in house reagent) or 5G5 (antibody specific for AB1-42; in house
30 reagent).

Analysis of the AB1-40 and AB1-42 burden post-mortem from each group showed no
6F6 treatment related reduction of brain amyloid burden in this study and by the
analytical method employed here. Definltive conclusions on the potential reduction of

35 brain amyloid could not be reached because the pattern of AR increase in the brain of
vehicle treated animals over the course of the study was smali and not uniform
across all animals.

Determination of plasma levels of 6F6 antibody

40
Longitudinal and terminal EDTA plasma samples were assessed for antibody levels
by ELISA. Briefly, samples were diluted 1:50, 1:500 and 1:5000 and added to ELISA
plates with 0.5 png/ml immobilised AR1-40 peptide diluted in PBS. Samples were
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Bl ock with 5% Normal Donkey Serumin 0.3% Triton X-100 in PBS, incubate for
1 20 hours at Roomtenperature Prepare primary antibody, diluting with 1%
Nor mal Donkey Serumin 0.3% Triton X100 in PBS a) Muse | gQ&a, Kappa
ab18413 1:100 Wash briefly 25Apply the primary anti body and i ncubate
overnight at roomtenperature Next Day; Wash with 1X PBS, 3 tinmes at 5 mns
each Prepare the secondary anti bodies by diluting inl% Nornmal Donkey Serum
in 0.3% Trit@BatXd 4Q0ni§ 2PBS, ¥8m:d Benk®id 8P antibbdisustdeleBUsind a800) Appl y the
Secondary %&lsg(ﬂgﬁée ?aaai,n' BMiBaLeoh éatéL dMAntrakonRin Mhiibswickh 1 X PBS, 3 tines
at 5 mns 1(%% rlgA%E) u:}eofa’sta?‘ndggg L%édﬂgg%é R oRcdn@htiohs B N 1N the dark

Wash with each Wash wth 1XTBS, 4 tines at 5
m ns each I\ﬁf@ﬁ?n%gtfﬁ’"\fg@t gg‘?ﬂ“&l d, coversl i p and seal An exanpl e of the
dat a obt¥wi ned with the above staining procedure i s shown in Figure 5. Panel
(A) shows dResaltodfiorbhthdt allgnipgweBucssHUly Opsadjth $F6 antibedwaedhai | uti on 40t o
stain a secikintimal phsheoncedtiaianstfad ameag ediue bi dpproxiowdely Ziddo/panel (B) shows
data obt ai Q%Em‘negpiésmts\éﬁ@e@@ﬁﬁwéalan(umdréa)se Rl MRNbVERIEweEAthe™Si m | ar W v
di lution as, 66)4sd Qieh ?ép@ialaadﬁﬁﬁétﬂa%h Ik mbRRiriRtd 187 6f at RAstGe eyl | | A nouse

(1 abel | uj‘;ﬁ h%%]oqmaesq malg&%%lg%rg&égrol) and panel (O shows dat a

obt ai ne 4000 dilution to stain a section of
the retina of an age- rratched wld tye control pnouse and panel (D) shows

dat a obt ai neefeirination pfamvpidartigedy,ce ¢9)in plag/ma by IFHNUOEPrecipita i ve control)
as a pri marWesigrnBlatn 4000 dilution to stain a section of the retina of an

aged cfh'4 nouse. 5The data confirns that 6F6 is able to specifically

det ect @50"ﬂidﬁiéi’ﬁl@(aﬂﬁu@%bﬂﬁﬂaﬂtlﬂoéyhﬂ&(Ecﬁiddiée dd iekh fofmed @ehis inkivg. 5 A), not
present in m%g H@ | Qﬁe‘r’sé@ﬁ & \{réf@ﬁwégtsﬁﬁed 1(3!; fofmatiofebf comfpRox8P@Eg i city of 6F6

\é\ezl fgg{ Ierl gn(;ig E%recn%ta?gnn%) destugse% grﬁ%gteﬁw BI@ aﬁhl |§@nb‘® V\%l é’m'er cially

5 in s e r f roteln se halrjt;[s'eon as 6F6,
(Fig. 5 B). Sd"é{atr%lﬁ r?é‘a H QBE Pf?,uso t‘f) nt r ol
ant i body 00beagtslury1Rnads W@@O"%F‘P‘W firgep ip fngice S"' B’§$ BE eéff'em fic retinal
st ai ni ng0i ninbibitari Eash title wewpeles wermcgntnfawaoeg(pm %@armyafﬁh% Alsecificity of
t hi s i sot ypeashirigtieads wart rdsnshensédio 20 pteosinheredie sarnpla Heffar sordaimeg ker f or
cel l ul ar br gakdeomn suhpiedwee botbdvel 3 maine eatiftgeagsiabotehafteree-baitngof aged cf | t
mce. Inr e¥hre%§|9§|q§tar¥t maﬁwp\%@%em%ad%ﬂ oARBY N/ rfhigdOARIRepRbtedBy | SOt ype
of anyl gid PROLRATES eddlige SRS e B A e mat ched
C57BI / 6, 5(wf”°8 18@8"%@%%"9‘“ foeh e et e""‘%s"fa?6 tﬁ%ri@ 5 ﬁﬁg ﬁ)@“ 5t
20i munohi sP%‘dﬂq %WP?W%’HWPQQWHJUQ‘E% gogiant b’BPH‘ﬁeé % B! PWose of 10
weeks and 1fRavisaedisBlots wetmisvelissp gingra dyeeriviAr 9 M3pias £Y%8) and 9 nonths ol d
(n=3). Analysis was perfornmed using either 6F6 or Cal bi ochem NE1002 (4@&3)
as the pri mreyuitd eh®edditien lanholbamky: weiht Ahcone! eotetdeedah tiageots thiat ¢d-e
di ffer e%@e %QrHieQ ugﬁg ﬁu@@rﬁknbfﬁip\l&%nwh hthby. Maisaitdidebhciide thAteBmAbxed gr 0SS
| evel . c? ?Y]\ glfanlvo%ﬂ&pre@éﬂfln%tgplgéﬁi@miés' R Rkl d clearly be
detect lef'aﬁro Y Heksh R an.mz.swgz o738, LAt ko g1 gren

type
control ni cé 'e(t‘?j%lﬁ%tor‘i‘ﬁf“agﬁg\%‘j"’o%df?"ﬁbs'[ %(C eixﬁs hf’Er%a F)gi |dﬁ{é°te?ﬁn\é st ai ni ng
usi ng 408 s d¥astarn Bltie®ver the whol e border between RPE and BM, whereas the
simlar 3$taining using 6F6 as the prinmary anti body wass nore punct uat e,
(data not shown).

16 week dosing study with 6F6 in transgenic hAPP mice

Transgenic mice over-expressing hAPP(751) under the control of the murine Thy-1
40  promoter were used that express human APP with London (717) and Swedish
(670/671) mutations in high levels, resulting in an age dependent increase of Amyloid
beta 1-40 and Amyloid beta 1-42 (AR1-40 and AR1-42). These mice develop plaques
consisting of amyloid depositions in early age, starting at approximately 4 months.
Severity of the brain pathology correlates with increasing age and behavioral deficits
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30 The six nonth of age tinme-point showed a clear distinction by I1-1C of
the I evel of anyloid deposition in the retinain cfh-/- mce conpared to
age-matched wild type controls. In sumary cftil" mce represent a rapid
nodel of anyloidosis in the eye, especially 35the retina and this could be
closely linked to the nodel's 'dry' ANMD phenotype. The mce woul d represent
a good nodel for analysis of the effect of therapeutic antianyloid beta Abs
such as 6FErhasuafhlag catrifeda biiMliel Bethe Rl édigatoddDRIENIEE Mhatideatty of thabi | i ty of

6F6 1o inter fn Bb \C'{thwga@r%HHréh b@%@le%ﬁ%’eﬁ\gnﬁc@mﬁtﬂﬁmagé@ﬂﬁm&ﬁﬁst or I. The

recently publi t anyl oi d beta
and conpl erlists al ga {edj %agrgng Kg hgrq E&gs?zell 39%§ch;% of 9(?1 %@fcgr conpl enent
factor H, g e V‘aa’ apeﬂ 5% o O(Ufaﬁa WE? Beo6 © x%eal n the rapid
anyl oi d 5betf30'd@p6§ﬁ ‘tﬁﬁdfﬁﬁt?%r@lﬁ-‘ea“ﬁé’ﬂ‘? ﬁaQEﬂUp ggeeiving PO’WiObéG SPeY #2 absence of
CFH, anyl oi@ntbas.dt thewhd olthe freaimentdehiavingral testingyvagisagsiad owidMeds CFI in the

nouse r et i n&atef MéRgNew ObptERecogdD8 askirepd bhimak edredsicai)ced. Braidebinst rat e t hat
the t her apejiyinfood plabmatms @dnéctb@tcﬁ]eaiémlsl@@d& of &R bra@rwas ghduesaitsed
eqUI val ent, 1&85‘{9& LIt 'El(grfeﬁm%sg\éok@ whd Rnrhd¥idtd dz'eﬁ’fer@ttemﬁé?lo@WAigL d beta and

o b f d
si il arm Shg% 2?18% Tntoék%o que Fﬁgk’%gct eO]E)er orme
pre-i ncubat*?odT?QB'i'at%iﬁ%ﬁ‘Wstaﬁ FRESE] BRIy 369\‘)‘5 cﬂagﬁ'l dsa"falsons of anyl oi d

beta pr ot ei dptermisgd usinmimnpiEpstpidied M&?i‘tﬂﬂﬁt@?my“dﬁ aptibed i 1030 Plegus;i nd

commer ci al | gurfavearkadenu@lr queewere@aﬁedmmedlam@@ﬂwchwli%) in the presence
and absencesopfpufiramnadeddalysia satvab (@ agHPtopiuet eirsion 4.80i28p Th&or por at i on)

coul d bes dey éﬁe%ﬁ'mlz.' Hvadl RS &dtighed usityYWndptophysif bpatlfic ani®R@Pstaipifg6- 717), and

anal ysed ei asyiand/ or by
B aCore and @\@Sﬁa% R P e Py o i st upt 2

pre-forned % conpl ex in the presence and absence of CFH
could be 15 scert |ned CO- | nd / or by

Bi aCore anal" tfrgan GRS 5;%@'0 fqmé %l&%%@ h(?gneségﬂggfﬁo@n of 6E6 with
commer ci al IW’E‘Q%"}%‘FHIB&%?' Qr ﬁﬂ Qms of amy! o d beta protein, (eg. from
Peptide Institute), on its ability ﬁfectbt ekIY ncﬁéon of comercially
avai | abP® & TEFB“E‘“@ISr‘iece("lecd@PO‘@‘i’raﬁéraé 9 2 e sence of

comerci ally avai | abl e CFH protein, {3% C@Y&?rgtl on) could be 20
measured us Blid'gé”'{?@l?ﬁ?“é’ﬁ‘gﬁtm@@ﬁ””d(’@ 'fgp n) cl eavage assay as

descri bed, . et al., 200 | ysed by standard SDS
PAGE. Simil )IT)‘B a"'ﬂ"'ﬁ“@ raﬁ'w'nwwuré#%c%ﬁﬁ%sgﬁ? gggl srupt a pre-formed
anyloid beta: CFlI conplex in the resencg @I gg(F a(n %hereby restore C3b
cl eavage fu@ﬂpﬁﬁaﬁ%eﬁ'%@e@?t?we FEHER2E UM P §5Edr t ai ned as descri bed,
(Wang, J. et al., 2008, p717), 25 and anal ysed by standard SDS PAGE. The
results fromthe recently publlshed in V|tro study Were suggested to
support 2& hipleting 2 Al amaleld iead i sge S EHR | enent system
Wit hin druswthe functlon of corrpl enent factor | leading to a
| ow- grade, chronic 30inflammuation in sub-retinal tissues; thus |inking four
of the fact @%ﬁ@%%&%b@&ﬁgm%mnst&i%ﬁkﬁu\éﬁi@mm 5Ghd AMAG ihmEdiaemat i on,

conpl ement ﬁgiénmurggay et &, E%ﬂ%@%&!t@emu@%r%ﬁm (Wang, J. et at,
2008) . %ﬁ $amrrelaﬁs oftgrouﬁgx Q'a d in activating

the alt pPygdeng |E§’ﬁ%ﬂ'ﬂ SRS th | t
factor Hf ghorﬂw?alztg%mtwc butrasl st (1B portind EARdomBRe S peon ™

35document edockiaihnproximatey hait of tregaay hoﬂ”ﬁ@%‘?‘?éWéWd@"\Féﬂ‘?W‘thWée%'égat ive effect
of anyl oi d biduatsoThe diger bhiewascEngifiafed at T4- 5t afdr thorpledmstit@3 conponent's by
t her apeut i ¢ s@bmdtnid (=aBiSGrachdn),allq@iéd draidkgptst €0°@enth Beterordtidn.Cdast i t ut e a
novel maghanbe Wdre GpbRIEdIMTIE Ki100 (25 mi)EXRtRigRE aAMBe sdfertRirget i on of
anyl oi d bet% %Fé‘asah&k al BoR9% e%%g%@ ESpMALd\Gh SO Ak St ai ni ng and
6F6 crossr eac IVI {6’%) B”EB n,@ %ye tal gidjg ﬁ/&ro?_ Hbtained from
Moorfi el ds B CII'P%YVBEGSE Bl Ay 1ormig adfl fU-5r) ne first sanple
obt ai ned vva§U'?5}?8¥e”6Fer%{‘f%“9’é§Pe OP)tF"de H‘@fa&ff“}‘?é‘?l"e'ﬁ I@s Eye Bank,
Mbodi el ds Ey&ISpht aliquoted aodkept BicRO°CTREF @ sl 6\%@5“%%8"95% bfibcessed as
descri bew previcasi gkl Badios 2838, 0G40 avet AR4ulsjeetination usinggomgewiah t hi of | avi n
T, (Sigma T3516), using a previously published protocol, (Anderson etal.,
Exp Eye Res (2004), 78; 243-256; Levipe, H Methods in

20l




5 Enzynol ogy (1999), 309;274-284. The thioflavin T staining data generated
wth the eye tissue showed a fluorescent signal from Thioflavin T bound
anyl oid beta which could be seen as a wispy white stain around the basal
| am nar deposits and Drusen around the RPE Bruch's nenbrane interface in
the human outer retina of the eye tissue. 10 Further sanples of human donor
eye tissue were obtained from Moorfields Eye Bank, Morfields Eye Hospital,
London, UK,avianuﬂlelmH(mgsdsmeustdsvamﬂaae{hls yieakit #d16148Edsag Gectydaingal d nman. These
eyes were agabdbol, i6ding e iRE0aRRS SdhAPadl R tlréDBdinREaRYE Q48 lciicuibd this time

sect i ons WeLe SASLEG ol fotl SO AB A R AR ARTY 15ant | body and

vi sual i sed conj ugated anti-nouse IgG secondary anti body, as

descri bed pr%ﬁé%r%t.omgh&g@mem 015 LB R RS, o5 of

the retina duri coul d be

ross-re
det ect ed® i n°RERES: %BF é‘?%s@ H‘ﬁ%?%e Fg Hgatpwgﬂtaqr?ﬂ R af"f”é’s‘”(% S'QFE'C%“ st ai ni ng was
not present OencETRHBEUEHE<Q 0P k5 IEWPAEE <GP0 YFedPER PHV WPS PHE eye from the
41 year ol dsigrdficant f@B38 @nhikrdnndom briten ¥f109 frectiegeemednsfide lavald Weet been
formal | y di agnegeitantiytifcrev®) inwio tragimpniegeups & (p£0.060 avd/ DIjax®dl1) bam nar
deposits anébnﬂrb dpl B B4 B ROEhikdURE BMInt D dRimydt qiffer dapifidarmiyidgdag suggest the
aeti ol ogy of, Fghou ﬁf misfynkibntl cRb@Mdopdred tAoRRSl gRYE B | ssue from the
65 year Ol d ’gﬁ) d%‘l n‘if gnc%?gpll& %Sfeo Ag%(%f %tr&étrqrﬁ)é bhe tl ssue

Cross- reactf“\‘/’?"?r opigpl ?@B‘P%WEBB %nﬁgtbﬂg‘fap@&egwei"ﬁgr???eg?’Vgﬁﬁl ’r‘Ha Y¥dsue but not
in either tﬁ‘@réﬂﬁrékgf@é’g@r\ﬁﬁ‘t”%d FHrvatgrdnselple il B MeasaredyeSPS 87 &> 41 year ol d
mal e, (envikagenwapsigrdicanly habarig brainstef 686 rértmey afsup enbialsgumparedodes wel |

f or t he1sisetoafroms&-(ApIsanadmpitbod iDe@Ri3A abd AflkMgCorie! @myp Biadd 66&INd i n aged
human eyes. tr@mﬁigﬁkﬂwmnm%imaﬁ@“ abl e Regions Variabl e Regi on
Sequences Tot al was extracted fromall hybridoma cell |ines and heavy
and |ight vgrdégbisnmemBisng BegUTaeats W 1NE3S, a0 gesaswaked by reverse
transcripti gh.ARg. lﬁb@h)’@b%ﬁ@ﬁ\ﬁ bibid §86 LIy RdriPEsrol Fh® & afivaikd pri ner
for RT-PCR V\@ﬁ.‘pa?edpo)éf:é'[rgatr%gﬁ eqro%g%e&%r:%{[%gZ [%Cé@af B?S%regtme er% murine

|nnunogl buf$ s specific

S
for theZ@nt PHB W@%%Qrﬁﬁ?”tg%f C(’é“?f’af%] O@%WE@V%U Be?"péﬁ He i sotype
| gGa for t RECAEgRPOEREIOR o53AHbIR AR4R AN RUFAFFOYESIrtoR dntp h@rﬁSFd’ﬁal n. Primers
wer e desi gnindirepty radighghetbivedilewst r at egy descri bed by Jones and Bendi g
(Bi o/ Technol ogy 9: 88 1991) RT-PCR was carried out in duplicate for both
V- 40r egi onDeterningtion ©f § sgighatysubsequent verification of the correct
V-regi on sequences. The V- regi on products generated by RT-PCR were cl oned
(I'nvitrogen PEﬁarﬁn@mr@egsu&g are Afcs aab en aqi-Sabgoglysiaiantddy BEBOMIg Ari no Aci d
Sequence ( Sk Hgt#m)mﬁ -80) and btotlnylated seconda antibody (1:200; Vector
sk e
EZL]IZEEE (S%OT( é % o deiermine an mdw%ua! mean syna-g\s/ezsag'en%’tzypth}élél DINA
GAGGT TCAGCTHEEE AEETeseiaranalamarer femdireesmasthCéaad dentate gyrus
T%AHT@WCCF@)&W@EKT@W@E@W¢@M@HWMWWWWWmGW
GCT GAAGCAGT P& GAGTAGRBECEAGAAT, CRAIET GRAABANTCPRNEEC R synapses are
AAAAT GGT GAARAGIAS SbBVALES AN ATB TSN Gl ANIELEACIIRB(H#YGASSES are counted
AGACACATCAT %%M@@E Qﬁ%ﬁﬁﬁg (BEAES bENGAsibRal synapses

C

proceSS|ng b8t

CGCTGCCGTGTA AJ'E a;g;rWCTCUCA 6F6

VL Am n ACI

DI vwrrqs %i_"l‘}H’i:zNG TYLYW(LQ(PGQDPQ_LI YQVS 15

NLASG\/PDRFT GSGTDFTLKI SRVEAEDVC;\/YYCAQ}dLaEloWsEm%L@n}{seﬁFG VL DNA Sequence
(SEQ I D No: 220 KT AT GAT R AT B AT CL e AR GEAGEGACT CTTGGAACATCAG

CTTCCATCTCCT GCAGGT CTAGCAAGAGTCTCCTACATAGGAATGGCATCACCT 20
ATTTGTATTGGTATCTGCAGAAGCCAGGECCAGCCTCCTCAACTCCTGATTTATCA

GATGTCCAACCT TGCCTCAGGAGT CCCAGACAGGTTCACTA
GAAU@TTTCKW@&AW@A@@AG#@@&%%@&&%%%M“O” of the
ATTACTGT GCT @reash Plorhasagts, Frdthscamm giee fonlhg dsigla 25 2C1 VH
Ami no Aci0d Beapssmeere(SEDLY meNmeaaar)b!oEwesLs@@seAELVKPGASVKLSCTGSGFN |
KVYYVHW.KQLTEQG LEW | GRI DP ENG ETlI YAPKFQ
DKATLTVDTSSNTAYLQLSSLTSEDTAVYYCVSSGYWEQGTTLTVSS 30 2C1 VH DNA Sequence ( SEQ
| D No: 32) GAGGTTCAGCTACAGCAGT CTGGGRGCAGAGCT TGTGAAGCCAGRGRCCT CAGT
CAAGTTGTCCTGCACAGGT TCTGGCTTCAACATTAAGGT CTACTATGTGCACTG

GCTGAAGCAGT TGACT GAGCAGGGCCTGGAAT GGAT TGGAAGGATTGATCCTG

AAAAT GGT GAAACTATATAT GCCCCGAAAT TCCAGGACAAGGCCACTTTGACAG 35

TAGACACAT CATCCAACACAGCCTACCT GCAGCT CAGCAGCCTGACATCTGAGG

ACACTGCCGT CTATTATTGT GT TAGT TCGGGCTACT GGGGCCAAGGCACCACTC TCACAGTCTCCTCA 2C1




40 DI VMIQSAFSN PVTLGTSAS | SCRSS KS LLH RN G | TYLYWYLQKPGQSPQLLI YQVS
NLASGVPDRFTSSGSGIDFTLKI SRVEAEDVGVYYCAON LELWFGGGTKLEI K 201 VL DNA Sequence
(SEQ I D No: 34) GATATTGIGATGACGCAGICTGCATTCTCCAATCCAGICACTCTTGGAACATCAG
CTTCCATCTCCTGCAGGTCTAGTAAGAGTICTCCTACATAGGAATGGCATCACCT
ATTTGTATTGGTATCTGCAGAAGCCAGGCCAGICTCCTCAGCTCCTGATTTATCA
GATGTCCAACCTTGCCTCAGGAGI CCCAGACAGGTTCACTAGCAGT GGGTCAG 5

GAACT GAT T T OQaed=uiitaMAAAHaAI A GRETHEBAGCCET 6ACGATE FegiBTdBIRE hippocampus

ATTACTGT GCTEAMAK T AGRAGTTRANGAT oGRS GAMIRI RnNATEAAG 2E11 VH

g&%&%ﬁﬁ%@%ﬁéﬁ%&%ﬁ&w H%/\LKQ_TE(IELEW GRI DPENG

ETKYVPKFQGKATLTVDTSSNTAYLHLSSLTSEDTGVYYCVTSGYWGQGTTLTVSS 2E11 VH DNA
Sequence_ (SEQ I D No: 36) ..
GAGGT TCAGCTEE A ekl pggiudnan o PESES: SR
TCAAGTTGTCCTGCACAGCTTCTGG CTTCAACATTAAAGTCTACTATATCCACTG .
GTTGAAGCAGTINGAC PaaGEATMSOGTA GRAT BT FRAADEATFMATGET end again in
AAAAT GGT GAAREIA AT ATET ACEEAAATTICECASEEINGAMBEROACATVENACAG Blood
TAGACACAT CCI{atAAGH ARG AR ETACGhIAEAEIGEINCABGRGASHma. All plasma

ACACT GORGT CTAT TAGHAT GLEAGHT GaRTAGT: GGCACCACTC 20 TCACAGTCTCCTCA
2E11 VL Ami no Aci d Sequence (SEQ ID No-37) DI VMTQAAFS N PVALGTSAS | SCRSS KS

LLH SN G I Tyl, %% %d levels of total amyloid {unbound AB and
wsororrs R R R K aan. ow
GATATTGTGATER IR1HPET BT RAPERUATRIBT G TG ARTA0d assay and a
GCTTCCATCTCEpivsEg el seretir eroB proltid ooty dobaTreseagent) was used
ATTTGTATT GGIATIE TSDAGAAEETAGUCOAETERCTIC ASET B TTAARF AT e e Were

GAT GT CCAACCEdptized GABEAHIS BItAGACH Ga MBI rECAGIMAGCOASRBEE EOAGvidin coated

GAACT GAT T T CAfahe TS B Rl 36ed GlaaETE COKIaniTAEbIIGOGH TFor both assays

ATTACTGTGCTGAMAS @eﬁ%@@@g %@@T@Eg@%@@ﬁ%ﬁﬁ@@u@éﬂﬁw 35 4D4 VH

Am no Acid u id in the
E\T/EJ_YTQ% EL@E%%E@%%E{ Nﬁﬁ%&tﬁ‘; 5 ﬂ}l %?f% gd %;@H DNA

Sequence ( SEYDaFTEY rmgql@):ﬂg pg/ml to 20000 pg/ml Dilution of the AB1-42 standard curve
GAGGT TCAGCT 8BABEABTOT SEBIEAGEGETEG Paca SeenspEidAgman plasma. Data
TCAAGT T GT CCHaCARNEET TSR TTSAACATEFAR BENETACTIAT STTACTeEed in Excel.
GCTGAAGCAGT TGACT GAGCAGGGCCT GGAATGGATTGGAAGGATTGATCCT G
AGAAT GGT GAAAGEITFF-ATAGAGEESEHARATEAICEAGEICAAED TAG e point) in
TAGACAC&ECABWMWWM treatment

ACACTGCCGT CEALE Add SLfahi, m&% & tTCARAGRGT CCTCA 4D4

\[;:-Vm @HZFQ& %ﬁgﬁ)}g&ﬁ %E% ‘r]i%ﬂeiéd dose ievel ossible |nd|cat|ng that the
NLASGVPDRFTE Eﬁ%ﬁ}é é?ﬂ A= VL DNA
Sequence ( SE@Up@Wﬂﬁ)otﬁsgnled tobe at background evel shown by the non- ransgenlc mice by
GATATTGRGAT tR(TEACT CPECRTHTICROOMA TG ICACTOTARERosERP RS i ot all of
CTTCCATCTCCTeASaiaT. AW@SQ’S&@@FWWWW@&C@FmWOId
ATTTGT AT TGGEAREASSABAREHE i KA EHEEA, GAsEITETNaR Tdr BATEGAyloid for the
GATGT CCAACCYL, %%WWI ARAG GFohGAsgenic control
GAACTGATTT CTGAAAAT CAGCAGAGT GCA! GAGGATGTGGGTIGITT

ATTACTGTGCT TCTAGAACTTTGGACGT TCGGT GGAGGCACCAAGCTGG 15 AAATCAAA 5C9 VH
Am no Acjd Sequence (SEQ | D No: 43) EVQ LQRASGAEFVRPGASVKLSCTAS G FN | KTYYI
TK RG KATLTADTSSNTASLQ.SS

: : NA~Sequence (SEQ | D No: 44)
GAGGTTCAGCTGCAGCAGTCTGGGGCAGAGTTTGTGAGGCCAGGGGCCTCAGT ,
CAAGT TATCCT GeaChaDTHRYESHIBTIoARCAPTAARACEP ACE ATAPAT AT gyt number of
awmmmmeWTWﬁm@@@ai@aem
AGGAT GGI{gAANGHORRd AT P GhAMA Fﬁﬁé’sﬂeﬁ@l(ﬁortex 15

CAGACACATCCE@Q%W%%%% % BERGF04 to 105, 107 to
ACACTGGCGTCTATTACTGIGI T, CGGGC?er C TCTCTCAGTCTCCTCA 30
5C9 VL Amino Acid Sequence (SEQ | D No: 45)

Dl VMIQAAFSNPVTLGTSASI SCRSSKSLLHSNG TYE3YWYLQKPGQSPQLLI YOV

NLASGVPDRESSSGSGTDFTLRI SRVEAEDVGVYYCAQNLELWIEGGGTKLEI K 5C9 VL DNA Sequence
(SEQ | D No: 46)



35 GATATTGTIGATGACGCAGGCTGCATTCTCCAATCCAGICACTCTTGGAACATCA
GCCTCCATCTCCTGCAGGTICTAGTAAGAGTCTCCTACATAGTAATGGCATCACTT
ATTTGTATTGGTATCTGCAGAAGCCAGGCCAGICTCCTCAGCTCTTGATTTATCA
GATGICCAACCTTGCCTCAGGAGT CCCAGACAGGT TCAGTAGCAGT GGGTCAG
GAACTGATTTCACACTGAGAAT CAGCAGAGT GGAGCCTGAGGATGIGGGTGITT 40
ATTACTGTGCTCAAAATCTAGAACT TTGGACGT TCGGTGGAGGCACCAAGCTGG AAATCAAA 5D1 WH
Am no Acid ﬁequeri@m( SEQol 106 Bled #B)to 119 according to the morphology atlas “The
EVQLQQSGAELY, St BIkNGica SM

ggqgg% eéi ALl AN b eres Bt e RN
¢ ARSI LR oo

GAGGTTCA
géTAgXGTCCTGCA%AGGTTCT(XBCTI CAA TTAA CTACT, TGT% G o al 6E40
AAAAT GGT GAARETRaAT 2 .~ bHrrarepEeld peptide.

TA@@@Tmmwwmﬁmmmmmwmam@hrOUQhout

ACACT GCCGT GliArive &t B el GlaliAGIN Bt G GHEEEENRE 5D1
VL Ami no AcCithupSifisteiheichiEind iR ér%)shnnkage, d:fferent cuttlng circumstances

Dl VMTQS@S ; \ 'a : m&hbﬁé@@eé—@ the

NLASGVP [ D DNA Sequence
(SEQ I D No:' T C CATCA
GCTTCCATCTCR*EF@&A?%F@‘F&(@T‘M@K EC Bgoase ©

TATTTGTAT TG NFCRGIACR N EASECOALP @F@@P@@é FOLPGRTPRRRS e low

AGATGT CCAAQEEE EER T AGRA G OCOAGNOMAGTI BACTAIOAEHBEEF €A0.01) and control

GOAACTGAT TTGHGTETGAMAAT CAGBAGAGTISRACEE ESERARERGAET GTaques per mm?

TATTATTGT GG\ T4k iﬁ@%ﬁgﬂ' HPREST JStabnt GFRAPTECAGIPARGET (e COMITEAMA 25 14B3 VH

'é{?q?&_\é&%l_é qb@%ﬁi @Ob emgmwaose 6F6 treatment roup A (t-test: hippocampus:
e PR RS o7, vt e

ETLYTPKFQGKA AY *‘d‘fé

Sequence (SEBM'SD No: 52)

GAGGT TCAGCT GCAGCAGT CTGGGGCAGAGCT TGT GGAGCCAGGGGCCTCAG
TCAAGTTéq'CCTGCACAGGTTCTGGCTTCAACATTAAGGTCTACTATGTTCACIS deficiont

TAGACACATCATCCAACACAGCCT ACCT GCAGCTCAGCAGCCTGACATCTGAGG

ACACTGCCGTCAAT@ATTGT GT TAGT TCGGECTACT GGGGECCAAGGCACCAC TCTCACAGICTCCTCA 14B3
VL Am no Acid Sequence (SEQ I D No:53) 40 D VMT@AFSN PVTLGISASI SCRSS KS
LLH RN G TYIL3AAVERIKRGESBdPEL. B IMOINMSY month and one-year-old cfh” mice (n=6)
NLASGVPRRF T &atkatabbidldritd (hRUSABILY GAEENEaMbLINITTEGatsE thanl 1K gbdd3ticuf) DNA Sequence
(SEQ I'D No: 54h ageﬁﬁ&ﬁ%ﬁﬁ@é%@ﬁ%ﬁ&&%mmﬁ TGGAACATCAG
CTTCCATCT 1'66 5 qm A l’%zgﬁ\ér Wﬂtamed ona

ATTTGTATT Al )

GATGTCCAA CERALA '
GAACTGATTTCJ&@?@*FMM@%WCQA&@ YRR fupplemented as
ATTAUG?@CTWA@M@W@WMM@E&WW@@%@MM@M 16D4 VH
Ami no Aci d Beenyepoine(h@EQeH @idRd 055 min beferyCSLONSENE. BRPGASWKINBETASG FN |
KDYYM HW.KQedduked, &dbs &lydidRydrogyl frethylCMABSHQERASETADIGSNR AW dye to

LSSLTSEDTAV@%@ %%E& brlYenal @J@édu\/éé dohRisRthemaavetstRiddBulNo: 56)
GAGGTTCAGCT %%E GAGIs 15
TCAACAT ARAGACTACT ATAT CLACTCG

TTGAA GACT GAGCAGGGECCTGGAATCGATTCGAAGGATTGATCCTG
AAAATGGT Géé% %@TATGCCCCGAAATTCCAGGGCAAGGCCT CTTTAACAG
CAGACACAT ACCTTCACCTCAGCAGCCTGACATCTGAGG

ACACTGCCGT ATTACTGTGTTAGTTC?GGC{ QWW 1% CAGTCTCCTCA
16D4 VL Ami 1182904 RSB h Be5 F@Q ASI S
CRSSKSLLHS Ratshedsgr Etﬁiiﬂmﬁ(ﬂ_‘ﬂﬁ?”{”@j sl RIS PIBRESS SRV
EAEDVGVYYCAGhhtaE! reiNEHEEOTK e lacquingd witis dgonfecaliganweg@ésice ( SEQ | D No: 58)
GATAT T GHGAT CArsTACEdoH € dSECTiadAADERETICASTRCERGIASGIAG GAs performed by
GCCTTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTACATAGTAATGGECATCACTT
ATTTGTATTGGTATCTGCAGAAGCCAGGCCAGT CTCGHLCAGCTCCTGATTTATCA 30

GATGTCCAACCT TGCCTCAGGAGT CCCAGACAGGTTCAGTAG CAGTGGGTCAG
GAACTGATTTCACACTGAGAAT CAGCAGAGT GGAGGCTGAGGATGTGGGTGITT
ATTACTGTGCTCAAAATCTAGAACT TTGLACGT TCGGT GGAGGCACCAAGCTGG AAATCAAA

35Conpl enentarity Determ ning Regions (CDRs) are underlined in the am no
aci d sequences. C oning and Expression of 6F6 Chinera
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A chimeric 6F6 anti body (6F6c) consisting of the parent murine V regions
grafted on 40 to human I gGL for the heavy chain or human C kappa regi ons
for the light chain was generated in order to express reconbi nant antibody
material that could be used to confirmthe correct cloning of functional
murine V regions. DNA encoding 6F6 nurine heavy and light chain V regions
and a nurine signal sequence (Kabat eta! "Sequences of | mmunol ogi cal
Interest”, Mink4sd 0 s2d-hhtidseeitiot.i Mutafiugre SRnQEMNRUEEceineyBgrebloned i n frame
into the %s’@mewgg%ﬁhQWer%?&bﬂfea bRk PsRa. EREitatibreaddamypuiichai n) and
RU bshe (filiahdies Lhidlly SR8l Ml Ohh 6RGIL HAMA QTR ONSL ANt 1 egl ons,
(1gGl Fc dis s r )8 man kKappa, respectively). Through the introduction
of a suitadf®SERINVAE* S ¥ the ani no acid sequence in FR4 \éFr amewor k Regi on

4 (V- 5regiiee veigeersiheligd (Bvp AY Kelpmiseehd mpP YR hip P SLYe WY S ant  donai n))
of the VH ai® mi10ig. th seppiemreedmssectranaybenditheupis digieg wil ogk@hi® i n Seq |1 D19
to TLVTVSS. trdpicamistasd DE%RihBriaiheneiyre@sisiide Ovsatio befoarimbgiag Betorrai n
expr essi on: gzt im%@%@cjeLPeﬁ-&é’, $ dfbpof hdkdypRpA mettR4iRIc24 483%) WaBacRd 66 - 3142
%ggcg:r I- p3.88§0n§ﬁ9 10 eggntﬁ]t EHigﬁ%%%lu(ﬁ%z%g'hi }%ﬁaﬁra@;?r@&ﬂé%@@é Ly ?lté.lr ﬁngél A
BG Pr oni)q eracISH {0 ng&)e 96 naq?glg%%rﬁrgwg le\ééeé ; a%sftégénén}sg blo aél}{ﬁcon of Y
el ements am9ReEAPY) eidgloam BRomREERg e@?@@ﬁ’ g%rg\%y)g?@gfa&c’dl 't 0t ati on
pur poses onhgthedediessrippd depehdaligonMase As Y8905 MopRSEtr » chain insert)
15El ement s 0érd&taUbHERES)dnyeric@aitformal dist I 4 1:676-630y RricfyhliF RINBRPr essi on:  Base
Pairs 0- 10diémaldiad bddBkdlckddo 10REHh irR368 axiaPre6dutRi 2dd las@geder
15 increased to improve signal-to-noise ratio. Power at the mouse pupil was measured
to be 1400 W at 488 nm. The mouse was fitted with a specially designed plano-
concave contact lens and opfical power was provided using a 50x microscopic lens
with an extra-long working distance, which improved optical resolving power and
allowed detection of micro-capillary structures as small as 3 ym in diameter.
20 Tomographic image stacks were recorded where the axial plane was sequentially
moved at 15- ym intervals, vitreal-to-scleral and central-to-peripheral to visualize
retinal vasculature from the primary plexus through to the outer plexus. All image
sequences were captured at 8.9 Hz, 10° field-of-view, and were digitized as 8-bit, 768
768-pixel image files, resulting in a lateral image resolution of 1.2 pm/pixel. Axial
25  resolution in the mouse eye was measured to be 5-8 um.

Differences between the cfh” and age-matched control animals in the number of
subretinal autofluorescent deposits at the level of the RPE were analyzed by applying
the Student unpaired t test on the image data using SPSS (Chicago, IL).

30

Histology and immunohistochemistry

Briefly, animals were deeply anesthetized with ketamin and dormitor and then ten-
week-old cfh™ mice (n=6), 3 month (n=3), 6 month (n=3) 9 month (n=3} and 1-year-
old cfh™ mice (n=6) were perfused with 0.1 M PBS, followed by 4%

35  paraformaldehyde (in 0.1 M PBS, pH 7.2). Eyes were removed and placed in 4%
paraformaldehyde before cryoprotection in 30% sucrose solution (in 0.1 M PBS
buffer) and left for 24 h at 4°C. The lens was removed through a corneal incision, and
the eyes were rapidly frozen in OCT compound and sectioned at a thickness of 10pm
for immunohistochemicat analysis, see details below. The neural retina and choroid

40  of selected animals were separated and flat-mounted independently.

Ocular sections from ¢fi” mice (n=20) and age-matched control (=20} mice were
incubated with primary antibodies, (Table 5} followed by the appropriate
fluorescently conjugated secondary antibodies and DAPI fo stain the nuclei, see
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3569 - 3876 3877 - 6063 5077 - 5937 (conplenentary strand) Description of
DNA segnment Pronoter (SV40/ RSV) Antibody |ight chain Poly A BG Pronoter
Neonycin Poly A Total backbone Beta | actamase (position of elenments and
overal |l size of vector given above are for illustration purposes only and
wi || depend upon the size of the antibody chain insert) Clones wth
correctly cloned VH and VL sequences were identified and plasm ds prepared
for expressjciy hiyetdiiO cel | s. Expressed 6F6¢c antibody was purified fromcell
cul ture supernatant by protein A chromatography on a FPLC system and then

df bi ndi b i i hnol . Th
Lot o1 B 000004050, el A0GARE kg oS st eginol oy The

results e corr I e cloned and
expr essed, YOWBUNIER eiyestat seEtpRRHEoM S SR %&a?f%@lﬁ&gﬁaﬁe\ﬁﬁ& gharacteristics
to the par eectioramersebleglied BoHYr e £, noppal gonken SEHM iRk ipgl%ﬁpﬁ?}ﬁ %’?Eir at egy 5For

t he 6F6 nousdne/@BShlpHE . heting3% Adtion Xs®§uanddecubatedioMerMigie Vi PIMASY accept or

f ramewor k vwagbsadseaitued with G\Kord doBEQskrul. iN0.1 B3BIWHihdXBh Ados 8% i dent ity

(i ncl udi ng {FPRBAuVAL R ehdhSrifRHER SIS werd Asdilseribbe Bty . Ciiaiary seipignce (SEQ I D

No: 19) t : - b . S
\0: 19) 098 BEL M Al Ly, SR b ARgHss, MCRVGRETINGEVES (SEQ

ir.st Tour relges f,.t i s fall within
t he CDRY 1CFRRERPHAC RRTOEHETY gn_ng?Sa@% tagéjs%’%e |CFP(1,;AMr%9 ’ﬁﬂgt%%ﬂﬂ _r18§n t he donor
anti body. AMBEFSE-2699 adaipia APS &M Dy Brﬁ?ré?"rqgé‘?@/or %Ia?fammi/}a' Fants were
gener at ed otilutiore strpsiiyertes thequisaes 2pbig SPFIeBTIVER 8 RSP é"‘ir‘r"rpact on
ant i body f ufFttG 8mta Tue, BEechmaioginénchdankey ehthinpuseBRIVYUSNeggehe Kabat
defi ni tion) cdn@ERQchiRishias? bdth aR uasEied)isotvee enaldbedjaribodycbriomission bthéruman
accept o5 f r&wpéﬂﬁibgﬁ. RE8IE WerDRBEequbntIEHEIRE With OlsUNEING-Biedidiard-abl e heavy
chai t” vari a e%@’éﬁ?i@ ¢ n@%% Sﬂfl%t&%ﬁmio%'t&g nﬁb‘hﬁiﬂﬂp%ﬂé!@ a-Aldrié rt1§;fl Lgeezl
positions chosep, Tr 0si tions , , , ,
48, 66, 67, MgSiops werphenydshgd Sover ‘@‘Zies;‘i%%ba MRG0 ﬁ‘éf??f(‘:’%ab?sé‘ 7).
Posi ti ons 9% T&RGUER spiRRER] Gfkang fig L&@é POEBIRNE KABAT “UEf i ni tion of CDRH3
wer e i ncl ud¥BCTASHIEID (Macloaktbeoratgeelidi ed. Table 7 List of Vfribacknutations
i nvesti gat ed Kabat Nunbering of residue Human Franewor k Resi due (donor
| GHV1- 24) Cgigtiespasdivieged & ichaged aapimad anesittéF 6 [dseasd@nng/confocal

microscope (Leica SP2; Leitz) at 8bit/channel and 1024x1024 px, or an Epi-

fluorescence bright-field microscope (Olympus BX50F4, Otympus, Japan}, where

data was captured as 24 bit colour images at 3840x3072 px resolution using Nikon

25 DXM1200 {(Nikon,Tokyo, Japan) digital camera.

Commercially Available Primary Antibodies

C3 (FITC-conjugated goat anti-mouse 1:100 ditution; ICN Biomedicals) was used
for staining retinal sections at the dilutions indicated.
30
Anti-amyloid beta antibodies used in this work:

(1) Covance SIG-39153 Rabbit polyclonal Ab specific for rodent amyloid. be,:ta,
recommended for use in IHC paraffin embedded sections @ 1/250 dilution,

(2) Calbiochem NE1002 (4G8) Mouse monactonal Ab, (IgG2b), recognising both
35 human and mouse amyloid beta, recommended for use in IHC paraffin
embedded sections @ 1/100 — 1/1000 dilution, (formic acid pre-treatment
required),
(3) Abcam ab2539 Rabbit polyclonal Ab recognising both human and mouse
amyloid beta, recommended for use in IHC paraffin embedded sections @
40 1/100 dilution, (requires heat mediated antigen retrieval before IHC staining
procedure),
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Commercially Available Secondary Antibodies

Table 5: Commercially available secondary Abs used in this work

30 TK37 VL 40 AL 41 P T 48 M1

Donkey anti-mouse Santa Cruz Biotech inc. sc-2099 1:300
FITC IgG

Daonkey anti rabbit Santa Cruz Biotech inc. sc-2090 1:300
FITC IgG

Alexa Fluor 488 Invitrogen A11017 1:2000
fragment of goat anti-
mouse IgG

Detection of Drusenoid-like deposits in cff™ mice.

Autofluorescing deposits can be detected in the retinae of aged cfh” mice. The
fluorescent lipid, drusenoid-like deposits can first be detected at around 14 weeks of
age in cfh” mice and their presence increase with age and are located in the
subretinal space (apical side of RPE). These deposits are also present in wild-type
mice, but to a significantly lesser degree. For example, a ¢SLO image of the retina of
a 6-month-old cfh” mouse identifies some autofluorescent white spots on a grey
background and these can be seen in an in vitro retinal spread for IHC at 10x and at
40x magnification, as easily identifiable autofluorescing deposits in the green (FITC)
channel. There are large variations of fluorescence emission spectra among the
autofluorescing deposits, (data not shown).

When sections of the retina of ¢fh +~ mice are examined by IHC autofluorescing,
drusenoid-like deposits can be seen associated with sites of complement C3
deposition in the subretinal space on the apical side of the RPE cells, This can be
seen in 12-month-old cfi” mice, (data not shown).

Analysis of CFH /- mouse eyes with commercially available anti —amyloid beta
Abs.

Commercially available sections of fixed Human Alzheimer's brains confirmed
positive for AB staining (Abcam ab4582), were used to check the cross-reactivity of
three commercially available anti —amyloid beta Abs shown in Table 6.

The procedure used for this was:
For Brain Paraffin sections:
1. Xylene - 10 mins

2. 100% Ethanol - 8 mins
3. 95% Ethanol - 5 mins
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67 VAG69 ML71 EV75TS76 DN93 AV 94 Light Chain Humani sation
Strategy For the 6F6 nouse variable |ight chain sequence a hunman germline
acceptor 5framework was sel ected (I GKV2-28) which had 79% i dentity
(including CDRs) with the nouse 6F6 variable |light chain sequence (SEQ ID
No: 21) together with the J-region kappa 1 (Kabat: WFGQGTKVEI K) based on
sequence simlarity. The first tw residues of the JK-1 m nigene residues

fall V\/ithimuj'g@n%rr@gﬂ”@ and are identical to the last two residues in
t he nouse ?\ tpget%0§l n CDR3. 10 The 6F6 nurine |ight chain CDRs (using

t he Kabat Qégtm%ﬁ) %tl_:r%ée Bl s: 4, 5 and 6) were grafted into the human

accept or fr ve to give a variable straight graft |ight
chain LO Vﬁ?“@ )7 / lﬂ"fﬁﬁlpﬁ'@d variabl e light chain variants were

further igerr IGt38#Dn the basis of sequence conparison and possibl e inpact
on 15anti body function. Humani sed variable |ight chain variants were

desi gned corgebbthipagffmung frotautseaidss;at one to four positions chosen from
posi ti ons; @Wé‘sﬂrwﬂﬂ&BS%ﬂm&ﬂfcré‘ﬂQs@% 104 (Kabat nunbering) (Table 8).

Table 8 Li st %Fthé‘yss et ihggt ed 20 Kabat Numbering of residue
Human F{(?neé’v?!\lash brlesfl Jue onor 1-24) Corresponding residue in nurine
6F6

9. Apply primary antibody at;
- Ab 2539 - 1:100
- NE1002 {4G8) - 1:200
- SIG-39153 - 1:250

15  Incubate overnight
10. Wash with PBS, 3 times at § mins each
11. Apply secondary antibody at
For ab2539 — Ab sc-2090 1/100
For NE1002 — Ab s¢-2099 1/160

20  For SIG-39153 - Ab s¢-2090 1100
Incubate for 1 hour
12. Wash with PBS, 3 times for 5 mins each
13. DAPI for 1 min
12. Wash with PBS, 3 times

25  13. Wash with TBS, 4 times at 5 mins each
14. Mount, coverslip and seal.

As expected only the primary antibodies able to cross-react with human beta amyloid
(NE1002 [4G8], and ab2539), gave positive detection of human amyloid beta plagues
30  in human Alzheimer’s brain tissue, (data not shown).

Detection of amyloid beta In the eyes of aged (>1 year old) and 10 week old
mice CFH-/- using commercially available Abs.

35
Table 6: Primary amyloid beta antibodies used in this study
Rabbit Polyclonal to Beta Amyloid AbCam |td. ab2539 1:100
Anti-B-Amyloid Mouse mAb Calbiochem inc. NE1002 1:100
Purified Polyclonal Antibody against | Covance Inc. SiG-39153 1:100
Rodent AR

The following procedure was followed:
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8 PA11LN43SP63 ST64 GS 100 Q(JK-1) G104 V (JK-1) L
Construction of Humani sed Heavy and Li ght Chain DNA Humani sed V regions
wer e synt hesi sed de novo by build up of overlapping oligos 25and PCR
anplification or by site directed nutagenesis using existing variants as
tenplate. Restriction sites for cloning into manmal i an expressi on vectors
RLD- bshe and RLN-bshe and a nurine signal sequence (Kabat eta! "Sequences
of | munol ogirgaty thoslideekt Seveldi Mbursdl991, Fifth edition, p.30 95VNP' CL) were
i ncl uded. TheyRERiREoduct s encodi ng the humani sed V regions together with
Si gna: sequenRGRs PR DJEst f hGhion sites were then cloned in frane into
manmal i an essl rlants were cloned into

RLD- bshe toi(%é??&ea%@wngﬁi%sﬁw%’ (? 1Jélrllg h human 1gGlL Fc nutated heavy
chai ns; i ght cRaPPo9 5 dr% were cloned in frame into RLN-bshe cont ai ni ng
t he DNA encodi n§- NeHR (apd:288nst ant regi on to generate DNA encodi ng full
| engt h human kappsb2sBghHo&hai ns. Representative Exanpl es of Expression of
Hurmani sed Hgavash anéhylah g icutiiawit thépliragdytivcosbbveatigans CHOKL cel |s were
transi entl yg iyapsfieeted at small scale initially for assessing

5conbin HEBY gavy chain DNA constructs in 6-well
pl at es. WT}% ﬁh Oﬁ%éﬁtgmfﬁ%ﬁ/f}l@ with 5%ultra |ow I gG foetal
bovi ne serum and ne wer e grovvn to confluency in 6-well plates.
The confl uent cé’l prdi- éFﬂTr%nsfect ed with a total of 7.5 pg DNA: 30 pg

t ransf ect i oncubisisifer Y(fagr a suitable |ipid see W2006/053783) in Optinmem
A ut amax nedlivash@ltimest r ogen) . Transfected cells were

15 9. Apply DAPI for 1 min
10. wash 3 times with PBS
11. Wash 4 times with TBS
12. Mount, coverslip and seal

20 Initially fixed retinal eye tissue from age-matched cfh” mice and wild type litter mate
controls, (C57BI/6) of 12-13 months of age were examined using the three
commercially available anti-amyloid beta primary antibodies, (Ab), described above.
Each primary Ab was detected using the relevant secondary fluorescent labelled
secondary Ab. For the Ab SIG39153, no signal could be detected in either tissue

25  despite following the manufacturer's recommended protocol, (as in the brain samples
described above), (data not shown). However, amyloid beta could be specificalty
detected in the retina of aged ¢fh” mice, (but not wild type litter mates), using both of
the other commercially available anti-amyloid beta primary antibodies. An example of
this data is shown in Figure 4, where panel (A) shows retinal tissue from an aged

30  wild-type mouse and panel (B) shows tissue from an aged ¢fi” mouse both probed
with ab2539 as the primary Ab; and panel {C) shows retinal tissue from an aged wild-
type mouse and panel (D) shows tissue from an aged cfh” both probed with NE1002
(4G8) as the primary Ab. The data demonstrates that amyloid-beta is deposited
around Bruch’s membrane specifically in aged ¢fi” mice. The positive signal of

35 cross-reactivity of the antibodies to deposited amyloid beta at the RPE / Bruch’s
membrane interface can be seen as an intense white stripe highlighted by the white
arrows in Figure 4 (B) and (D). Some amyloid deposition can alsc be seenin the
area of the nerve fibre layer and ganglion cells of the eye of cfh-/~ mice for example,
the white signal highlighted with a white arrow at the top of Fig. 4 (B)

40 _

Subsequently, fixed retinal eye tissue from 10 week-oid, age-matched cf” mice and
wild type litter mate controls, (C57BIf6) were examined using both NE1002 (4G8) and
ab2539 anti-amyloid beta primary antibodies. Again, amyioid beta could be

specifically detected in the retina of the cfi” mice, but not wild type litter mates, {data
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10 incubated at 37C with 5% 002. At 72 hours supernatants were harvested
and assayed for antibody concentration and then tested for binding to human
Ap by ELI SA. Humani zed anti bodi es were al so expressed in |large scale by
co-transfection of RLD 15and RLN pl asm ds encodi ng the heavy and |i ght
chains into 01-10 cells by electroporation. A stable polyclonal population
of cells expressing the appropriate anti body were sel ected using a

nucl eosi de-dot eowiR dhadatAabmbathiten@mt sregdcy bste degitdomporcifsiiedd% pbm t he

super nat antbyeikbhGo WebloBT83eRA: (FHET) @Btacs@i ShaWR). BOpABISe RIABAY o0f Humani sed

VH Variantg Iog's R r?ﬂr@ Me l'hleéﬁ‘ Qﬁcﬁ%eéﬂé‘agﬂch%ﬂt s expressed

in small sca &$¥ as n

peptide (1- %Evebasﬂ}f\em'f‘ﬁdﬁ%(?g ?%%Ms?h%ﬁ C{%e ttdera yl& b ﬁosmﬁn\?\nth the L2
| i ght chai nt(18eeekeghpee '83!5@%%}“9"%‘”88%]9 P?EBH'Q W °£9§°‘?ﬂ d express

ant i body rrad@pﬁﬁl arigdhe dimblament B3 Aeposits. frstappeasivgthe o ARESE- her ef ore no
25E050 val ues could be generated for these conbinations. Were EC50 val ues
coul d be generated they varied between experlnents but ranged from an about
30-fol d i ncceaseshck Anoyl o dnaefcihmouseenear ed t o t he EC50
val ue of the chineric construct using the 6F6 murine V-regi ons which was
contained in each experinent as a reference. Residues 93 and 94 immedi ately
adj acenfg t opfiigy Katiatiesutafid istdu@p. of CDRH3 were naintained in all

humani sed variants. Positions 27-30 which can be considered, in structural
terms, part of CDRHL (Chothia and Lesk (1987) J. Mol . Biol. 196(4):901-917)
gave better bilhdi rRjSpRise BRERIRIEAARBG3an substitutions at 93 and 94 al one.
Back mutation(pt batdsen@siadsteme4ntech choBatidnelgiet, liehouse reagestgpedified t o gi ve
robust bindi ng, w fbhatdsineidetreinagenantigén.t hese resi dues, hunmani sed 35vari ants
did not effi C|(@ntIMO%4 ztaoké%alﬂ\ﬁ@ﬁbq% sty bortid) ,;.,B,l,o%ioﬁglp'@éx format and when

conbi ned V\Hh cBm), Balfciny@ oﬂm&tﬁvédhﬁml@@smnkhmgue&ﬁatyVH variants
in ternms of anyl 0|d bi ndi ng properties based on conbination with L2 Iight

chain. Table 9 Sel ected humani sed VH variants VH humani sed Vari ant Kabat
Number 1 5 1B Blovdif R8ccdPe3BsBRowed:41 48 66 67 69

20 1. Air dry the slides for several hours
2. Wash with 1XPBS, 3 times at 5 mins each
3. Block with 5% Normal Donkey Serum in 0.3% Triton X-100 in PBS, incubate for 1
hours at Room temperature
4. Prepare primary antibody, diluting with 1% Normal Donkey Serum in 0.3% Triton
25 X-100in PBS
a. Mouse monoclonal Amyloid Beta 6F6 i) — 1:1000, 1:2000 and 1:4000
b. Mouse 1gG2a control i} 1:1000 ,1:2000 and 1:4000
Wash briefly
5. Apply the primary antibody and incubate overnight at room temperature

30
Next Day;
1. Wash with 1X PBS, 3 times at 5 mins each
2. Prepare the secondary antibodies by diluting in1% Normal Donkey Serum in 0.3%
Triton X-100 in PBS
35 a. Goat anti-mouse Alexa Fluor 488 (1:2000)

Apply the Secondary antibody and incubate for 1 hour at RT

3. Wash with 1 X PBS, 3 times at 5 mins each

4. Apply DAPI, 1:5000 in PBS and incubate for 1 min in the dark
40 5. Wash with 1 X PBS, 3 times for § mins each

6. Wash with 1XTBS, 4 times at 5 mins each

7. Mount with Vectashield, coverslip and seal.
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Initially fixed retinal eye tissue from age-matched cf” mice and wild type litier mate
controls, (C57B1/6) of 12-13 months of age were examined as outlined above.
Although there was cross-reactivity of 6F6 to a similar area of the retina to that
detected by commercial anti-amyloid beta Abs, there was similar cross-reactivity with
the control antibody though some of this may be due to background cross-reactivity
of the secondary Ab alone. Some background staining could also be seen in wild-
type samples.

In order to resolve the background staining described above, the experiment was
repeated, but the secondary antibody was switched from an Alexa Fluor 488 labelied
anti-mouse 1gG Ab, to a FITC labelled molecule. Also the primary contro!l antibody
was switched to a commercially available isotype control (iii).

The procedure used for this experiment was:

Air dry the slides for several hours
Wash with 1XPBS, 1 time at 5 mins
Block with 5% Normal Donkey Serum in 0.3% Triton X-100 in PBS, incubate for 1
hours ai Room temperature
Prepare primary antibody, diluting with 1% Normal Donkey Serum in 0.3% Triton X-
100 in PBS

a) Mouse 1gG2a, Kappa ab18413 1:100
Wash briefly
Apply the primary antibody and incubate overnight at room temperature
Next Day;
Wash with 1X PBS, 3 times at 5 mins each
Prepare the secondary antibodies by diluting in1% Normal Donkey Serum in 0.3%
Triton X-100 in PBS

b) Donkey anti mouse FITC (1:300)
Apply the Secondary antibody and incubate for 1 hour at RT
Wash with 1 X PBS, 3 times at 5 mins sach
Apply DAP1, 1:5000 in PBS and incubate for 1 min in the dark
Wash with 1 X PBS, 3 times for 5 mins each
Wash with 1XTBS, 4 times at 5 mins each
Mount with Vectashield, coverslip and seal.

An example of the data obtained with the above staining procedure is shown in
Figure 5. Pane! {A) shows data obtained using 6F6 as a primary at 1 in 4000 dilution
to stain a section of the retina of an aged ¢fi” mouse and panel (B) shows data
obtained using isotype control (jii} as a primary, (at a similar w/v dilution as 6F6), to
stain a section of the retina of an aged ¢fh” mouse (labelled cfh-/- commercial
negative control), and panel (C) shows data obtained using 6F6 as a primary at 1 in
4000 dilution to stain a section of the retina of an age-matched wild type contro!

61

QVKVYT



LTVAPN RVN ETDAT GFN KLL i KALV VS

10

15

20

25

30

35

40

mouse and panel (D) shows data obtained using isotype control (i) (fabelled cth-/-
negative control) as a primary at 1 in 4000 dilution to stain a section of the retina of
an aged ¢fh™ mouse.

The data confirms that 6F86 is able to specifically detect amyloid beta deposited in the
retina of ¢fh™ mice, (Fig. 5 A), not present in age-matched wild-type mice, (Fig. 5 C).
The specificity of 6F6 was confirmed by the complete absence of staining using a
commercially available isotype control as a primary, at a similar wiv dilution as 6F6,
(Fig. 5 B). The data obtained using another in house isotype control antibody (if)) at 1
in 4000 dilution (Fig. 5 D), suggested specific retinal staining in cfh” mice. However,
this maybe explained by the specificity of this isotype matched antibody since
cytosine deaminase is a marker for cellufar breakdown which could well be occurring
in the retina of aged ¢fh”” mice. In retrospect this was not an appropriate choice for
an isotype specific Ab control in this experiment.

Time course of cross-reactivity of amyloid in the retina of ¢fh-/- mouse eyes to
6F6 and 4G8,

Age-matched C57BI/6, (wild-type) and cfh-/- mice were similarly analysed by
immunohistochemistry at intermediate time points between those of 10 weeks and 12
months: 3 months old (7=3) 6 months old (n=3) and 9 months old (n=3). Analysis
was performed using either 6F6 or Calbiochem NE1002 (4G8) as the primary
detection antibody. At three months of age, little difference could be seen between
wild-type and cfh-/- mice at a gross level. However, by six months of age: amyloid
deposition could clearly be detected around the border of Bruch's membrane and the
retinal pigment epithelial (RPE) cells in cfh -/- mice but not in age-matched wild type
control mice, (data not shown). At the six month time point, the staining using 4G8
seemed to cover the whole border between RPE and BM., whereas the similar
staining using 6F6 as the primary antibody wass more punctuate, (data not shown).
The six month of age time-point showed a clear distinction by IHC of the level of
amyloid deposition in the retina in cth-/- mice compared to age-matched wild type
controls.

fn summary cfh” mice represent a rapid model of amyloidosis in the eye, especially
the retina and this could be ciosely linked to the model’s ‘dry’ AMD phenotype. The
mice would represent a good mode! for analysis of the effect of therapeutic anti-
amyloid beta Abs such as 6F6 on amyloid beta in the retina.

Demonstration of ability of 6F6 to interfere with amyloid beta binding to
complement factor L.

The recently published data showing the direct interaction between amyloid beta and
complement factor 1, (CFl), the ‘partner’ and co-factor for complement factor H,
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(CFH), (Wang, J. et al., 2008), could help to explain the rapid amyloid beta deposition
in the retina of cfh” mice. In the absence of CFH, amyloid beta would be free to bind
to any ‘un-partnered’ CFl in the mouse retina, (Wang, J. et al., 2008, unpublished
data). To demonstrate that the therapeutic anti-amyloid beta antibody, 6F6, or a
humanised equivalent, could interfere with the interaction between amyloid beta and
CFI by binding to amyloid beta; a series of experiments could be performed similar to
those described by Wang, J. et al., 2008. The effect of pre-incubation of 6F6 with
commerdially available preparations of amyloid beta protein, (eg. from Peptide
Institute), on its ability to bind commercially available CFl protein, (Quidel
Corporation), in the presence and absence of commercially available CFH protein,
{Quidel Corporation) could be determined as described, (Wang, J. et al., 2008, p716-
717), and analysed either by standard co-immunoprecipitation studies and / or by
BiaCore analysis. Similarly, the ability of 6F6 antibody to disrupt a pre-formed
amyloid beta: CFl complex in the presence and absence of CFH could be
ascertained by co-immunopregipitation studies and / or by BiaCore analysis.
Similarly the effect of of pre-incubation of 6F6 with commercially available
preparations of amyloid beta protein, (eg. from Peptide Institute), on its ability to
affect the function of commercially available CFl protein, (Quide! Corporation), in the
presence of commercially available CFH protein, (Quidel Corporation) could be
measured using a complement C3b, (Quidel Corporation) cleavage assay as
described, (Wang, J. et al., 2008, p717), and analysed by standard SDS PAGE.
Similarly, the ability of 6F6 antibody to disrupt a pre-formed amyloid beta: CFI
complex in the presence of CFH and thereby restore C3b cleavage function to the
CF|/CFH complex could be ascertained as described, (Wang, J. et al., 2008, p717),
and analysed by standard SDS PAGE.

The resuits from the recently published in vitro study were suggested to support a
hypothesis where amyloid beta activates the complement system within drusen by
blocking the function of complement factor | leading to a low-grade, chronic
inflammation in sub-retinal tissues; thus linking four of the factors associated with the
development of AMD: inflammation, complement activation, amyloid beta deposition
and drusen, (Wang, J. et al., 2008). Such direct evidence for the effect of amyloid
beta in activating the alternative complement pathway by potentially competing with
complement factor H for binding to complement factor | has not previously been
documented, (Wang, J. ef al., 2008). Interference with the negative effect of amyloid
beta on the clearance of activated complement C3 components by therapeutic
administration of an antibody such as 6F6 could constitute a novel mechanisn of
action in halting or reversing AMD.

Detection of amyloid beta deposition in aged human eyes using Thioflavin T
staining and 6F6 crossreactivity.

Samples of human donor eye tissue were obtained from Moorfields Eye Bank,
Moorfields Eye Hospital, London, UK. The first sample obtained was that of a 65 year
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old Caucasian man, (Moorfields Eye Bank, Moorfields Eye Hospital, London, UK).
The eyes were fixed and processed as described previously and sections were
subject fo staining with thioflavin T, (Sigma T3516), using a previously published
protocol, (Anderson et af., Exp Eye Res (2004), 78; 243-256; Levine, H, Methods in
Enzymology (1999), 309;274-284. The thioflavin T staining data generated with the
evye tissue showed a fluorescent signal from Thioflavin T bound amyloid beta which
could be seen as a wispy white stain around the basal laminar deposits and Drusen
around the RPE Bruch's membrane interface in the human outer retina of the eye
fissue.

Further samples of human donor eye tissue were obtained from Moorfields Eye
Bank, Moorfields Eye Hospital, London, UK, including those from a 41 year old and a
90 year old man. These eyes were again fixed and processed as described
previously, but this time sections were subject to staining with 6F6 as the primary
antibody and visualised by using a FITC conjugated anti-mouse 1gG secondary
antibody, as described previously. Although the 90 year old eye sample had iost
most of the retina during processing, amyloid cross-reactivity to 6F6, could be
detected in the outer segments of the remaining tissue. This staining was not present
in either the outer segments or the retina of the eye from the 41 year old male. The
human donors of the eye tissue had not been formally diagnosed with AMD but the
presence of heavy basal laminar deposits and also their association with amyloid
beta strongly suggest the aetiology of early dry AMD in the thioflavin T stained eye
tissue from the 65 year old male. Although in the sample of a 90 year oid eye the
tissue processing had lost most of the retina, the fact that amyloid cross-reactiviy to
6F6 could be detected in the remaining tissue but not in either the outer segments
nor the retina of the eye from a 41 year old male, (envisaged to be too young to have
the symptoms of AMD), bodes well for the use of 6F6-like antibodies in binding the
amyloid found in aged human eyes.

Cloning of Hybridoma Variable Regions

Variable Region Sequences

Total RNA was extracted from all hybridoma cell lines 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
and the reverse primer was specific for the antibody constant regions, so for example
for 6F6 murine isotype lgG2a for the heavy chain and murine kappa for the light
chain. Primers were designed according to the strategy described by Jones and
Bendig (Bio/Technology 9:88, 1991). RT-PCR was carried out in duplicate for both V-
region sequences to enable subsequent verification of the correct V-region
sequences. The V-region products generated by RT-PCR were cloned (Invitrogen
TA Cloning Kit) and sequence data obtained.

6F6 Vy Amino Acid Sequence (SEQ 1D No:19)
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EVQLQQSGAELVERPGASVKLSCTGSGFNIKVYYVHWIEKQLTEQGLEWIGRIDPENG
ETIYTPKFQDKATLTVDTSSNTAYLQLSSLTSEDAAVYYCVSSGYWGQGTTLTVSS

6F6 Vy DNA Sequence (SEQ ID Ne:20)
GAGGTTCAGCTGCAGCAGTCTGGGGCAGAGCTTGTGGAGCCAGGGGCCTCAG
TCAAGTTGTCCTGCACAGGTTCTGGCTTCAAGATTAAGGTCTACTATGTGCACTG
GCTGAAGCAGTTGACTGAGCAGGGCCTGGAATGGATTGGAAGGATTGATCCTG
AAAATGGTGAAACTATATATACCCCGAAATTCCAGGACAAGGCCACTTTGACAGT
AGACACATCATCCAACACAGCCTACCTGCAGCTCAGCAGCCTGACATCTGAGGA
CGCTGCCGTGTACTATTGTGTTAGTTCGGGCTACTGGGGCCAAGGCACCAC
TCTCACAGTCTCCTCA

6F6 V. Amino Acid Sequence (SEQ ID No:21)
DIVMTQSAFSNPVTLGTSASISCRSSKSLLHRNGITYLYWYLQKPGQPPQLLIYQMS
NLASGVPDRFTSSGSGTDFTLKISRVEAEDVGVYYCAQNLELWTFGGGTKLEIK

6F6 V, DNA Sequence (SEQ 1D No:22)
GATATTGTGATGACGCAGTCTGCATTCTCCAATCCAGTCACTCTTGGAACATCAG
CTTCCATCTCCTGCAGGTCTAGCAAGAGTCTCCTACATAGGAATGGCATCACCT
ATTTGTATTGGTATCTGCAGAAGCCAGGCCAGCCTCCTCAACTCCTGATTTATCA
GATGTCCAACCTTGCCTCAGGAGTCCCAGACAGGTTCACTAGCAGTGGGTCAG
GAACTGATTTCACTCTGAAAATCAGCAGAGTGGAGGCTCGAGGATGTGGGTGTTT
ATTACTGTGCTCAAAATCTAGAACTTTGGACGTTCGGTGGAGGCACCAAGCTGG
AAATCAAA

2C1 Vi Amino Acid Sequence (SEQ 1D No:31)
EVQLOQSGAELVKPGASVKLSCTGSGFNIKVYYVHWLKQLTEQGLEWIGRIDPENG
ETIYAPKFQDKATLTVDTSSNTAYLQLSSLTSEDTAVYYCVSSGYWGQGTTLTVSS

2C1 Vy DNA Sequence (SEQ 1D No:32)
GAGGTTCAGCTACAGCAGTCTGGGGCAGAGCTTGTGAAGCCAGGGGCCTCAGT
CAAGTTGTCCTGCACAGGTTCTGGCTTCAACATTAAGGTCTACTATGTGCACTG
GCTGAAGCAGTTGACTGAGCAGGGCCTGGAATCGGATTGGAAGGATTGATCCTG
AAAATGGTGAAACTATATATGCCCCGAAATTCCAGGACAAGGCCACTTTGACAG
TAGACACATCATCCAACACAGCCTACCTGCAGCTCAGCAGCCTGACATCTGAGG
ACACTGCCGTCTATTATTGTGTTAGTTCGGGCTACTGGGGCCAAGGCACCACTC
TCACAGTCTCCTCA

2C1 V. Amino Acid Sequence {(SEQ |D No:33)
DIVMTQSAFSNPVTLGTSASISCRSSKSLLHRNGITYLYWYLQKPGQSPQLLIYQMS
NLASGVPDRFTSSGSGTDFTLKISRVEAEDVGVYYCAQNEELWTFGGGTKLEIK

2C1 V. DNA Sequence (SEQ ID No:34)
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GATATTGTGATGACGCAGTCTGCATTCTCCAATCCAGTCACTCTTGGAACATCAG
CTTCCATCTCCTGCAGGTCTAGTAAGAGT CTCCTACATAGGAATGGCATCACCT
ATTTGTATTGGTATCTGCAGAAGCCAGGCCAGTCTCCTCAGCTCCTGATTTATCA
GATGTCCAACCTTGCCTCAGGAGTCCCAGACAGGTTCACTAGCAGTGGGTCAG
GAACTGATTTCACTCTGAAAATCAGCAGAGTGGAGGCTGAGGATGTGGGTGTTT
ATTACTGTGCTCAAAATCTAGAACTTTGGACGTTCGGTGGAGGCACCAAGCTGG
AAATCAAA

2E11 Vy Amino Acid Sequence (SEQ ID No:35)
EVQLQQSGAEVVKPGASVKLSCTASGFNIKVYYIHWLKQLTEQGLEWIGRIDPENG
ETKYVPKFQGKATLTVDTSSNTAYLHLSSLTSEDTGVYYCVTSGYWGQGTTLTVSS

2E11 Vi DNA Sequence (SEQ 1D No:36)
GAGGTTCAGCTGCAGCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCCTCAG
TCAAGTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGTCTACTATATCCACTG
GTTGAAGCAGTTGACTGAGCAGGGCCTAGAATGGATTGGAAGGATTGATCCTG
AAAATGGTGAAACTAAGTATGTCCCGAAATTCCAGGGCAAGGCCACTTTAACAG
TAGACACATCCTCCAACACAGCCTACCTGCACCTCAGCAGCCTGACATCTGAGG
ACACTGGCGTCTATTACTGTGTTACCTCGGGCTACTGGGGCCAAGGCACCACTC
TCACAGTCTCCTCA

2E11 V, Amino Acid Sequence (SEQ ID No:37)
DIVMTQAAFSNPVALGTSASISCRSSKSLLHSNGITYLYWYLQKPGQSPQLLIYQMS
NLASGVPDRFSSSGSGTDFTLRISRVEAEDVGVYYCAQNLELWTFGGGTKLEIK

2E11 V| DNA Sequence (SEQ ID No:38)
GATATTGTGATGACGCAGGCTGCATTCTCCAATCCAGTCGCTCTTGGAACATCA
GCTTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTACATAGTAATGGCATCACTT
ATTTGTATTGGTATCTGCAGAAGCCAGGCCAGTCTCCTCAGCTCCTGATTTATCA
GATGTCCAACCTTGCCTCAGGAGTCCCAGACAGGTTCAGTAGCAGTGGGTCAG
GAACTGATTTCACACTGAGAATCAGCAGAGTGGAGGCTGAGGATGTGGGTGTTT
ATTACTGTGCTCAAAATCTAGAACTTTGGACGTTCGGTGGAGGCACCAAGCTGE
AAATCAAA

4D4 Vi Amino Acld Sequence (SEQ 1D No:39)
EVQLQQSGAELVEPGASVKLSCTGSGFNIKVYYVHWLKQLTEQGLEWIGRIDPENG
ETLYTPKFQGKATLTVDTSSNTAYLOLNSLTSEDTAVYYCVSSGYWGQGTSLTVSS

4D4 V. DNA Sequence (SEQ ID No:40)

GAGGTTCAGCTGCAGCAGTCTGGGGCAGAGCTTGTGGAGCCAGGGGCCTCAG
TCAAGTTGTCCTGCACAGGTTCTGGCTTCAACATTAAGGTCTACTATGTTCACTG
GCTGAAGCAGTTGACTGAGCAGGGCCTGGAATGGATTGGAAGGATTGATCCTG
AGAATGGTGAAACTCTATACACCCCGAAATTCCAGGGCAAGGCCACTTTGACAG
TAGACACATCATCCAACACAGCCTACCTGCAGCTCAACAGCCTGACATCTGAGG
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expressed in small scale 6-well cultures were assessed for binding to human
Al3 peptide (1-40). Al variants were tested in conbination with H1l. Table
10 summarises all functional VL variants generated. Table 10 Sel ected
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l'i ght chai ngsdead@idckdcalW L12 and L13 were exanined nore closely. For

t hese experinments purified anti body material generated in suspension CHO

cells was used, Results_of two e nt experi | '
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NLASGVPDRFTSSGSGTDFTLKISRVEAEDVGVYYCAQNLELWTFGGGTKL K

4D4 Vi DNA Sequence (SEQ ID No:42)
GATATTGTGATGACGCAGTCTGCATTCTCCAATCCAGTCACTCTTGGAACATCAG

10 CTTCCATCTCCTGCAGGTCTAGCAAGAGTCTCCTACATAGGAATGGCATCACCT
ATTTGTATTGGTATCTGCAGAAGCCAGGCCAGTCTCCTCAGCTCCTGATTTATCA
GATGTCCAACCTTGCCTCAGGAGTCCCAGACAGGTTCACTAGCAGTGGGTCAG
GAACTGATTTCACTCTGAAAATCAGCAGAGTGGAGGCTGAGGATGTGGGTGTTT
ATTACTGTGCTCAAAATCTAGAACTTTGGACGTTCGGTGGAGGCACCAAGCTGG

15 AAATCAAA

509 Vy Amino Acid Sequence (SEQ ID No:43)
EVALQQSGAEFVRPGASVKLSCTASGFNIKTYYIHWLKQRTDQGLEWIGRIDPEDG
ETKFGPKFRGKATLTADTSSNTASLQOLSSLTSEDTGVYYCVTSGYWGQGTTLSVSS
20
5CO Vy DNA Sequence (SEQ ID No:44)
GAGGTTCAGCTGCAGCAGTCTGGGGCAGAGTTTGTGAGGCCAGGGGCCTCAGT
CAAGTTATCCTGCACAGCTTCTGGCTTCAACATTAAAACCTACTATATACACTGG
CTGAAACAGAGGACTGACCAGGGCCTGGAGTGGATTGGAAGGATTGATCCCG
25 AGGATGGTGAAACTAAATTTGGCCCGAAATTCCGGGGCAAGGCCACTTTAACAG
CAGACACATCCTCCAACACAGCCTCCCTACAACTCAGCAGTCTGACATCTGAGG
ACACTGGCGTCTATTACTGTGTTACCTCGGGCTACTGGGGCCAAGGCACCAT
TCTCTCAGTCTCCTCA

30 5C9 YV, Amino Acid Sequence (SEQ ID No:45)
DIVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITYLYWYLQKPGQSPQLLIYQMS
NLASGVPDRFSSSGSGTDFTLRISRVEAEDVGVYYCAQNLELWTFGGGTKLEIK

5G9 V| DNA Sequence (SEQ ID No:46)

35 GATATTGTGATGACGCAGGCTGCATTCTCCAATCCAGTCACTCTTGGAACATCA
GCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTACATAGTAATGGCATCACTT
ATTTGTATTGGTATCTGCAGAAGCCAGGCCAGTCTCCTCAGCTCTTGATTTATCA
GATGTCCAACCTTGCCTCAGGAGTCCCAGACAGGTTCAGTAGCAGTGGGTCAG
GAACTGATTTCACACTGAGAATCAGCAGAGTGGAGGCTGAGGATGTGGGTGTTT

40  ATTACTGTGCTCAAAATCTAGAACTTTGGACGTTCGGTGGAGGCACCAAGCTGE
AAATCAAA

5D1 Vy Amino Acid Sequence (SEQ 1D No:47)
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EVQLQQSGAELVKPGASVKLSCTGSGFNIKVYYVHWLKQLTEQGLEWIGRIDPENG
ETKYAPKFQDKATLTVDTSSNTAYLHLSSLTSEDTAVYYCVSSGYWGQGTTLTVSS

5D1 Vi DNA Sequence (SEQ ID No:48)
GAGGTTCAGCTGCAGCAGTCTGGGGCAGAGCTTGTGAAGCCAGGGGCCTCAGT
CAAGTTGTCCTGCACAGGTTCTGGCTTCAACATTAAGGTCTACTATGTGCACTG
GCTGAAGCAGTTGACTGAGCAGGGCCTGGAATGGATTGGAAGGATTGATCCTG
AAAATGGTGAAACTAAATATGCCCCGARATTCCAGGACAAGGCCACTTTGACAG
TAGACACATCCTCCAATACAGCCTACCTTCACCTCAGCAGCCTGACATCTGAGG
ACACTGCCGTCTATTATTGTGTTAGTTCGGGCTACTGGGGCCAAGGCACCACTC
TCACAGTCTCCTCA

501 V. Amino Acid Sequence (SEQ 1D No:49)
DIVMTQSAFSNPVTLGTSASISCRSSKSLLHRNGITYLYWYLQKPGQSPQLLIYQMS
NLASGVPDRFTSSGSGTDFTLKISRVEAEDVGVYYCAQNLELWTFGGGTKLEIK

5D1 V. DNA Sequence (SEQ ID No:50)
GACATTGTGATGACGCAGTCTGCATTCTCCAATCCAGTCACTCTTGGAACATCA
GCTTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTACATAGGAATGGCATCACC
TATTTGTATTGGTATCTGCAGAAGCCAGGCCAGTCTCCTCAGCTCCTGATTTATC
AGATGTCCAACCTTGCCTCAGGAGTCCCAGACAGGTTCACTAGCAGTGGGTCA
GGAACTGATTTCACTCTGAAAATCAGCAGAGTGGAGGCTGAGGATGTGGGTGTT
TATTATTGTGCTCAAAATCTAGAACTTTGGACGTTCGGTGGAGGCACCAAGCTG
GAAATCAAA

14B3 Vy Amino Acid Sequence (SEQ ID No:51)
EVQLQQSGAELVEPGASVKLSCTGSGFNIKVYYVHWLKQLTEQGLEWIGRIDPENG
ETLYTPKFQGKATFTVDTSSNTAYLQLSSLTSEDTAVYYCVSSGYWGQGTTLTVSS

14B3 Vi, DNA Sequence (SEQ ID No:52)
GAGGTTCAGCTGCAGCAGTCTGGGGCAGAGCTTGTGGAGCCAGGGGCCTCAG
TCAAGTTGTCCTGCACAGGTTCTGGCTTCAACATTAAGGTCTACTATGTTCACTG
GCTGAAGCAGTTGACTGAGCAGGGCCTGGAATGGATTGGAAGGATTGATCCTG
AGAATGGTGAAACTCTATATACCCCGAAATTCCAGGGCAAGGCCACTTTTACAG
TAGACACATCATCCAACACAGCCTACCTGCAGCTCAGCAGCCTGACATCTGAGG
ACACTGCCGTCTATTATTGTGTTAGTTCGGGCTACTGGGGCCAAGGCACCAC
TCTCACAGTCTCCTCA

14B3 V; Amino Acid Sequence (SEQ ID No:53)
DIVMTQSAFSNPVTLGTSASISCRSSKSLLHRNGITYLYWYLQKPGQSPQLLIYQMS
NLASGVPDRFTSSGSGTDFTLKISRVEAEDVGVYYCAQNLELWTFGGGTKLEIK

14B3 V| DNA Sequence (SEQ ID No:54)
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Concentrations refer to Al3-peptide used to coat the mcrotiter plates;
val ues shown are fromduplicate wells and SD for each pair are shown
Conmpetition ELISA for binding to human 6-anvioid 1-40 in solution 106F6¢
and humani sed anti bodies H11L2, H11L9, H11L10, H11L12 and H11L13 were
assessed for their ability to bind A131-40 peptide in solution and inhibit
the interaction of human Al131-40 peptide with mouse 6F6 nonocl onal anti body
in a conpetGATATMGEEAFAACACAGNSTEOAT TTUCRAAT CEABTCAOT ChiGAAGATaRed p- anyl oi d
1-40 was prETiceatbatefcrhEBTEFAEAAAChd IRt TAAIRES ARTGBBAROASET 6F6
?Etehbzﬂéeé@%ﬁrﬂ@mﬁ%@@ﬁ A A A M ™t bodly
q“%s%gg%%g%%g@é@wgﬁﬁ Py LA R o e and

and i ncubat S W%
QGAGREFARFA GG FdiTng t he

t he anpdnt FAGTGA THCARTFERAPANAACIASAG
i Mmobi | i seATFACERT GCTEMANTHASASGAT TGRALEOHGCRESCARERAGEMEEREAGUSI Ng
strept avi dianAHiRRABONj ugate. 20 Table 12 shows the |1 C50 val ues of this
conpetition for two i ndependent experinents using purified antibody

g@tgrial. Alsba RUTBHSRSH SRRbARISEWRS Rodbj e to effectively conpete for
I ndi ng f§F '

¢ © ke EQR&MS%E%?M&@L%@’ e BRIYENCO0 val ues.
zs mant ) 120 A e R e S PR o s

Humani sed variant 1C50 pg/m Std Error 1C50 pg/m Std Error 6F6¢c 0. 566
0. 027 0. 45116D8 M DB AREEtLEenco (BB21MDN@24) 0. 578 0. 024 H11L9 0.588 0.018 0.518
0. 028 Hl1LI®AGGTTCAGCTGCAGCAGTCTGGGGCAGAGCTTGTGAAGCCAGGGGCCTCAGT

15 CAAGTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGACTACTATATGCACTGG
TTGAAGCAGTTGACTGAGCAGGGCCTGGAATGCATTGGAAGGATTGATCCTG
AAAATGGTGAAACTCAATATGCCCCGAAATTCCAGGGCAAGGCCTCTTTAACAG
CAGACACATCCTCCAACACAGCCTACCTTCACCTCAGCAGCCTGACATCTGAGG
ACACTGCCGTCTATTACTGTGTTAGTTCGGGCTACTGGGGCCAAGGCACCACTC

20 TCACAGTCTCCTCA

18D4 V| Amino Acid Sequence (SEQ ID No:57)
DIVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITYLYWYLQKPGQSPQLLIYQMS
NLASGVPDRFSSSGSGTDFTLRISRVEAEDVGVYYCAQNLELWTFGGGTKLEIK

25
1604 V. DNA Seguence (SEQ ID No:58)
GATATTGTGATGACGCAGGCTGCATTCTCCAATCCAGTCACTCTTGGAACATCA
GCTTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTACATAGTAATGGCATCACTT
ATTTGTATTGGTATCTGCAGAAGCCAGGCCAGTCTCCTCAGCTCCTGATTTATCA

30 GATGTCCAACCTTGCCTCAGGAGTCCCAGACAGGTTCAGTAGCAGTGGGTCAG
GAACTGATTTCACACTGAGAATCAGCAGAGTGGAGGCTGAGGATGTGGGTGTTT
ATTACTGTGCTCAAAATCTAGAACTTTGGACGTTCGGTGGAGGCACCAAGCTGG
AMATCAAA

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

Cloning and Expression of 6F6 Chimera
A chimeric 6F6 antibody (6F6¢) consisting of the parent murine V regions grafted on

40 to human IgG1 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 1o
confirm the correct cloning of functional murine V regions. DNA encoding 6F6 murine
heavy and light chain V regions and a murine signal sequence (Kabat ef af
"Sequences of Immunclogical Interest”, NIH, 1991, Fifth edition, p.30 95VNP'CL)
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0.622 0.041 0.519 0.016 H11L12 0.561 0.025 0.549 0.018

H11L130. 6160. 0150. 531 0.023 Bi ndi ng Kinetics of Hunmani sed Variants

Det erm ned by Surface Plasnon Resonance assay 5The affinity of sel ected
heavy and |ight chain conbinations was determ ned using a Biacore T100
instrunent. Three independent experinents were perforned using humani sed
anti body i mobilised via protein A surface Biacore chips and injection of

0- anyl oi d 1wd® cpegqt in dlese infdihe clammediarcexpodseion vestapé REF-6stedfovire as a ref erence
nol ecul e.  Fgdavy Biah) BRORBI-BsHS WA helligitRBkih) Sresdyan@inflyhumbh Porenpr i mary am ne
10coupl i NG jeBioRE GeH LRGS0 P HRINE %Q,ﬁ@%&%@gﬁ%@gﬁ i BirodS - | 3-any! oi d
ant i bodi es yer %it&b‘?&&é‘nﬁne"s]n% t4) i%&e\ﬁie%ﬁ&c%g: (EfEmefohkHd o QU

stabi li s§t| on,shuman n%/ o] g 3" WasS g,astsye over at ,CBngtgngratl ons 256-2nM
in hal vihg GPIP0FBiEEce TAloline RS HdeEiedd Byeontiid RRpTICERe Xht i body surface
was used to2WBRBtIEsEpRIEAHREShRN98d flamd TSEYST 5 HOWBINRATCBIWCt h Bi acore best
practice. MILdV&Si di ¢ regeneration conditions 15chosen renoved captured

anti body but did not significantly affect the ability of the Protein A

surface to pembek Bl RIMNbIMRIexsRRidA RcBVBNheavy BRINXDbIsHGS carried out in
HBS- EP 24 25C. Results are summarised in Table 13 as the nean of all three

i ments. 20 Tabl B Ffinit iy f all th
T et & R TS B

i

6F6C 3.74 1.20 H11L2Y9 2.31 HL1L9 4.917§M9¥ ' 5.57 1.66
1015 - 2442 Antibody heavy chain
2443 - 2765 Poly A
2766 - 3142 BG Promoter
3239 - 3802 DHFR
3803 -4162 Poly A
4163 - 6322 Total backbone
9077 - 5937 {complementary Beta lactamase
strand)

{position of efements and overall size of vecfor given above are for iflustration
purposes only and will depend upon the size of the antibody chain inseri)

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

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

1732 - 2051 Poly A

2388 - 2764 BG Promoter

2774 - 3568 Neomycin

3569 - 3876 Poly A

3877 - 6063 Total backbone

5077 - 5937 (complementary Beta lactamase

strand)

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

20
Clones with correcily cloned Vi and V| sequences were identified and plasmids
prepared for expression in CHO cells. Expressed 6F6¢ 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 resuits
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H11L12 6.95 2. 34 H11L13 7.41 2.39 Data shows nean KD and SD of three

i ndependent experinents Epitope fine mapping of humani sed anti body H11L9 25
The m ni mal bindi ng epitope of the humani sed nonocl onal anti body H11L9 was
fine mapped using SRU BIND pl ate reader (SRU Bi osytens). Three peptide sets
wer e generated, based on an 18 am no acid sequence for fine mapping of the
epi tope: a) an al ani ne scanni ng peptide set for which 10 of the residues
27- 37 wer e ifdphaord tR0o0as 6E6 tiovsl Y ragiohdiwere cohehamieexpesseduesuling a set  of

N-term nal ly a kirditpal febdy 2% dfRaR8rBlefdies 10854 Shiént Waiind giBydreuccessi vel y
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set of Ct I runcat.ed etotl des where one resi due was renmoved
successwel?wg%mm the 18- rﬁe ag Etl de starting with
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20N-t er B@ na$tU¢j%d etion of the region showed no effect on binding when

resi dues D23 to N27 were del eted sequentially. Deletion of 1(28 caused a
reducti on ofadie ndishgf Bybaxeutdols bivkstibaket i on of residues Q9 to A30 did
not reduce binding further. DeI etion of residue 131 and beyond conpl etely
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Light Chain Humanisation Strategy
For the 6F6 mouse variable light chain sequence a human germ line acceptor

5 framework was selected ({GKV2-28) which had 79% identity (including CDRs) with
the mouse 6F6 variable light chain sequence (SEQ ID No:21) together with the J-
region kappa 1 (Kabat: WTFGQGTKVEIK) based on sequence similarity. The first
two residues of the JK-1 minigene residues fall within the CDR3 region and are
identical to the last two residues in the mouse 6F6 light chain CDR3.

10
The 6F6 murine light chain CDRs (using the Kabat definition) (SEQ 1D Nos: 4, 5 and
6) were grafted into the human acceptor framework selected above to give a variable
straight graft light chain LO. A panel of 13 humanised variable light chain variants
were further generated on the basis of sequence comparison and possible impact on

15 antibody function. Humanised variable light chain variants were designed comprising
substitutions at one to four positions chosen from positions; 8, 11, 43, 63, 64, 100
and 104 (Kabat numbering) {Table 8).

Table 8 List of V} backmutations investigated

20
Kabat Numbering of Human Framework Corresponding residue in
residue Residue {donor IGHV1-24) | murine 6F6
8 P A
11 L N
43 S p
63 8 T
64 G S
100 Q (JK-1) G
104 WV (JK-1) L

Construction of Humanised Heavy and Light Chain DNA
Humanised V regions were synthesised de novo by build up of overlapping oligos
25 and PCR amplification or by site directed mutagenesis using existing variants as
template. Restriction sites for cloning into mammalian expression vectors RLD-bshe
and RLN-bshe and a murine signal sequence (Kabat ef a/ "Sequences of
immunological Interest”, NIH, 1991, Fifth edition, p.30 95VNP'CL} were included. The
PCR products encoding the humanised V regions together with signal sequences
30  and restriction sites were then cloned in frame info mammalian expression veciors:
Heavy chain variants were cloned into RLD-bshe to generate DNA encoding full
length human 1gG1 Fc mutated heavy chains; Light chain variants were cloned in
frame into RLN-bshe containing the DNA encoding human kappa constant region to
generate DNA encoding full length human kappa light chains.
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Representative Examples of Expression of Humanised Heavy and Light Chain
Antibody Combinations
CHOK1 cells were transiently transfected at smalt scale initially for assessing
5  combinations of humanised light and heavy chain DNA constructs 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 confiuent cells were
transfected with a total of 7.5 pg DNA: 30 pg transfection lipid (for a suitable lipid see
W02006/053783) in Optimem Glutamax medium (Invitrogen). Transfected cells were

10  incubated at 37°C with 5% COs. At 72 hours supernatants were harvested and
assayed for antibody concentration and then tested for binding to human AR by
ELISA.

Humanized antibodies were also expressed in large scale by co-transfection of RLD

15 and RLN plasmids encoding the heavy and light chains into CHO cells by
electroporation. A stable polyclonal population of cells expressing the appropriate
antibody were selected using a nucleoside-free media. Antibody was recovered and
purified from the supernatant by FPLC with ProSepA HiTrap columns

20 Assessment of Humanised Vy Variants in 8-Amyloid Binding ELISA
34 humanised VH variants expressed in small scale 8-welt cultures were assessed
for binding to human AR peptide (1-40). All 34 heavy chains were tested in
combination with the L2 light chain (see Table 8 below). Some combinations with L2
did express antibody material but did not bind to B-amyloid 1-40 and therefore no

25  EC50 values could be generated for these combinations. Where EC50 values could
be generated they varied between experiments but ranged from an about 30-fold
increased EC50 values to identical values when compared to the EC50 value of the
chimeric construct using the 6F6 murine V-regions which was contained in each
experiment as a reference. Residues 93 and 94 immediately adjacent to the Kabat

30  definition of CDRH3 were maintained in all humanised variants. Positions 27-30
which can be considered, in structural terms, part of CORH1 {Chothia and Lesk
(1987) J. Mol. Biol. 196(4):901-917) gave better binding when backmutated than
substitutions at 93 and 94 alone. Back mutation at both residues 24 and 37 together
were required to give robust binding, without either one of these residues, humanised

35  variants did not efficiently bind to AB peptide (1-40} in this ELISA format and when
combined with L2 light chain. Table 9 shows the best humanised V| variants in
terms of amyloid binding properties based on combination with L2 light chain.

Table 9 Selected humanised VH variants

40
VH ) Kabat 15313 |24al27i28]20|30|37]40|41148 |66 |67 |69 |71 |75|76|93 |94
humanised | Number
Variant 6F6 ElalE g lF N |1 KL L |T I |KIA[L |V |5 |N|V |8
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Assessment of Humanised V) Variants in 8-Amyvloid Binding ELISA

5 Humanised LO and V| variants expressed in small scale 6-well cultures were
assessed for binding to human AR peptide (1-40). All variants were tested in
combination with H11. Table 10 summarises all functional V|_ variants generated.

Table 10 Selected humanised V|_ variants

V0L
humanised
Variant

Kabat
Number

8

11

43

63

64

100

104

6F6

T

S

IGKV-
2-28

L0

S

G

L2

L3

L4

L5

L7
L8

[

-

L9

L10

L11

ORIR L

|12

L13

L14

1

T|(ojo|’

10

The best V variant H11 heavy chain combinations with light chains L2 and L9, L10,

L12 and L13 were examined more closely. For these experiments purified antibody
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L15

10

15

20

25

L16 L17 L18 L19

material generated in suspension CHO cells was used. Resulis of two independent
experiments with two different coating concentrations of AR peptide (1-40) are shown
helow in Table 11.

Table 11 EC50 values for humanised variants binding to AR peptide (1-40)

S L

0.085 (pred) + 0.009 | 0.06 + 0.003 0.043 + 0.002 0.048 +0.003
0.205 + 0.008 0.119 £ 0.005 0.102 + 0.004 (.068 +0.004
0.09 + 0.009 0.061 + 0.002 0.051 £ 0.002 0.04 £0.002

0.148 + 0.004 0.671 £ 0.002 0.054 £ 0.002 0.056 +0.001
0.189 £ 0.011 0.06 + 0.003 0.055 + 0.003 0.058 +0.002
0.224 + 0.008 0.064 = 0.002 0.056 + 0.602 0.061 £0.002

Concentrafions refer to AB-peplide used to coat the microtiter plates; values shown are from
duplicate wells and SD for each pair are shown

Competition ELISA for binding tgo human B-amyloid 1-40 in solution

6F6c and humanised antibodies H11L2, H11L9, H11L10, H11L12 and H11L13 were
assessed for their ability to bind AB1-40 peptide in solution and inhibit the interaction
of human ABR1-40 peptide with mouse 6F8 maonoclonal antibody in a competition
ELISA. A constant concentration of biotinylated B-amyloid 1-40 was pre-incubated
with serial diluted amounts of humanised 6F6 antibody variants. The mixture
including complexed and free amyloid was then added to wells containing
immobilised mouse 6F6 monoclonal antibody and incubated for 15 minutes at room
temperature. Plates were washed and the amount of free B-amyloid that was stili
available for binding the immobilised parental 8F6 monoclonal antibody was then
detected using streptavidin-HRP conjugate.

Table 12 shows the 1C50 values of this competition for two independent experiments
using purified antibody material. All humanised variants were able fo effectively
compete for binding to 6F6 parental monoclonal antibody with very simitar IC50
values.

Table 12: IC50 values for competition of humanised variants for binding of
human B-amyioid 1-40 with 6F6 monoclonal antibody by ELISA

Exp 1 Exp2

Humanised iC50 ug/mi Std Error IC50 pg/ml Std Error
variant

6F6c 0.566 0.027 0.451 | £0.013
H11L2 0.862 0.024 0.578 | £0.024
H11L8 0.588 0.018 0.518 | £0.028
H11L10 0.622 0.041 0.519 | £ 0.016
Ht1L12 (.561 0.025 0.549 £ 0.018




L20 L21 L22 The V regions were synthesi sed by de
novo build up of overl apping oligos and PCR anplification as descri bed
above or by site directed mutagenesis using the Hll and L9 heavy and |ight
chain variants as tenplates. Restriction sites for cloning into 5 mammual i an
expression vectors RLD bshe and RLN-bshe and a nurine signal sequence
(Kabat etal "Sequences of lmmunological Interest”, NH 1991 Fifth

edltlon d}&@u&5VNP'¢L) mere)mmdluded (Whelproducm$3eh£mdmnq thelnDdlfled \
regions were then cloned into mammal i an expression vectors: Heavy chain
variants were cloned into RLD-bshe with the pEF pronoter to generate DNA

encoding f Lgi!’xding Kinetics of Humanised Variants Determined by Surface Plasmon
Resonance assay
5  The affinity of selected heavy and light chain combinations was determined using a

Biacore T100 instrument. Three independent experiments were performed using
humanised antibody immobilised via protein A surface Biacore chips and injection of
p-amyloid 1-40 peptides. The chimeric molecule of 616 served as a reference
molecule. For this Protein A was immobilised on a CM5 chip by primary amine

10 coupling in accordance with manufactures recommendations. Anti-B-amyloid
antibodies were captured on this surface and after a period of stabilisation human -
amyloid 1-40 was passed over at concenirations 256-2nM in halving dilutions. A
buffer injection over the captured antibody surface was used to double reference the
data set in accordance with Biacore best practice. Mild acidic regeneration conditions

15 chosen removed captured antibody but did not significantly affect the ability of the
Protein A surface to perform another capture event. The work was carried out in
HBS-EP at 25°C. Results are summarised in Table 13 as the mean of all three
experiments,

20 Table 13 Biacore affinity and kinetic data for selected purified humanised
antibody variants

Antibody construct Mean KD [nM] sD

6F6c 3.74 1.20
H11L2 8.57 2.31
H11L9 4.91 1.25
H11L10 5.57 1.66
H11L12 6.95 2.34
H11L13 7.41 2.39

Data shows mean KD and 8D of three independent experiments

Epitope fine mapping of humanised antibody H11L9

25
The minimal binding epitope of the humanised monoclonal antibody H11L9 was fine
mapped using SRU BIND plate reader (SRU Biosytems). Three peptide sets were
generated, based on an 18 amino acid sequence for fine mapping of the epitope: a)
an alanine scanning peptide set for which 10 of the residues 27-37 were replaced

30 consecutively with an alanine residue; b) a set of N-terminally truncated peptides
where one residue was removed successively from the N-terminus of the 18-mer
peptide starting with residue 23 and c¢) a set of C-terminally truncated peptides where
one residue was removed successively from the C-terminus of the 18-mer peptide
starting with residue 40.

35
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10l engt h human 1gGlL Fc nutated heavy chains; Light chain variants were
cloned in frame into RLN-bshe with the pEF pronpoter containing the DNA
encodi ng human kappa constant region to generate DNA encoding full |ength
human kappa |ight chains. 15Initially, new Vh variants H36-H44 were
expressed and assessed in conmbination with L9 |ight chain and new VL
variants L15-1L18 were expressed and assessed in conbination with Hl1l heavy
chai n. Exprgpspideamcrdgiicetediene fassay embtoBiolri-8@8A dnkeoPERIDRet i ¢ bet a
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antibody were added to final concentration of 30ug/ml. Binding of the antibodies was
monitored. Plates were washed twice with PBS and resuspended in 100ul of PBS,

15  and the plates were re-measured and referenced back to the addition of antibody to
look for weak binders that would be removed by the washing step. The washed plate
binding levels were taken and analysed for antibody binding to the various peptide
set.

20  N-terminal deletion of the region showed no effect on binding when residues D23 to
N27 were deleted sequentially. Deletion of K28 caused a reduction of binding by over
50% but deletion of residues G29 to A30 did not reduce binding further. Deletion of
residue 131 and beyond completely abolished binding. This defined the N-terminal
boundary as requiring K28 for full binding. C-terminal deletion of the region showed

25  no effect on binding when residues V40 to 1.34 were deleted one by one. However,
binding was completely abolished by deleting position G33 and beyond. This defined
the C-terminal border as requiring at least residue G33 for binding. Therefore, the N-
and C-terminal deletion data taken together fine mapped H11L.9 to the minimat
epitope KGAIG, residues 28-33, within the beta-amyloid peptide. This confirms the

30 earlier overlapping peptide epitope mapping with monocional antibody 6F6 except
that elimination of residue M35 appeared to cause a drop of binding signal with 6F6.

Alanine replacement scanning from residues N27 to G37 showed that replacement of
amino acids 132 and in particular G33 with alanine had the largest impact on binding.

35  This data also confirmed the C-terminal deletion data above that G33 seemed to be
crucial for binding of this antibody. Results are summarised in Table 14 in schematic
form.

Table 14 Schemaltic summary of epitope fine mapping for H11L9
40

77



HA9L20 9. 967E+4 2. 223E-4 2. 23 HSOL20 8. 486E+4 2. 122E-4 2.50 H51L20 9. 646E+4
2. 149E-4 2. 23 HA8L21 1.453E+5 2.922E-4 2.01 H49L21 1. 405E+5 3. 621E-4 2.58

HSOL21 1.232E+5 2. 671E-4 2.17 H51L21 1. 383E+5 2. 840E-4 2. 05 H11L9 (sup)
1. O19E+5 2.517E-4 2. 47

10

15

Residue # in beta amyloid 23 24 {25 27 [28 [29
Armino acid

Alanine Scanning
N-terminal fruncation >
C-terminal truncation <

b [

31 [32 |83 J34 I35 J36 137 (38 {39 |
| il G |L '

i Residue not investigated in peplide set

[ |nMo impact an binding {similar o that of fult 18-mer)
R Reduced binding

Removal of residue resulls in loss of binding

I 2527 | Assessment not possible

De-immunisation of humanised antibody H11L9

In silico assessment of potential Th-cell epitopes was performed and selected
residues in the amino acid sequence of the heavy chain variable and the light chain
variable domain (SEQ ID No:24 and SEQ ID No:26 respectively) were replaced with
alternative residues in order to destroy these epitopes whilst preserving functionality.
Positions 23, 30, 31, 38, 42, 61 and 95 for Vh and residues 11, 30, 52 and 53 for VL
were replaced with the alternative amino acids shown in Tables 15 and 16 for each
position.

Table 15 Selected amino acid replacements in humanised Vh H11

Vh Kabat 23 130131384261 |95
humanised | Number

Variant H’Ij K [K |V |[R|G|P S
H36 :

H37

H38

H39

o

H40

H41

9]

H42

H43

ey

m|m|:
oo

H44

H45

Tlz|x|xT!"
|-
|0

H46

H47

H48

H49

H50

1
—
t
m|mim|m|m
1
1

H51

Table 16 Selected amino acid replacements in humanised V_L9

VL Kabat 11130 (52 |53
humanised | Number
Variant 19 N |1 S | N
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H11L9 (pur) 1.013E+5 2.490E-4 2.46 6F6 Chinera (pur) 1.815E+6 1.809E-4 1.00
Bi acore Method used to determ ne binding kinetics Anti-human 1gG (Bi acore
BR-1008-39) was coupled to a CMb biosensor chip by primry am ne coupling.
The anti-beta anyloid anti bodi es were captured on this 5surface. Beta
anyloid (1-40) was then passed over at 256, 64, 16,4 and 1nM with a OnM
(ie buffer_alone p ver the captured anti body surface) used for double

referen0|dgﬂsBetme -aW ord ii-njlecti on the surface was regenerated
using 3M NbGk2, ved .t he gaptijured anti body but did not

significan abi[TT 1y af, fhe anti-human surface to capture

ant i bodi es aH%L)%':. ihe data was 10anal ysed using the 1:1
nodel i nhg — diivas carried out at 25C and 37C usi ng
HBS- EP as fenK | D BEfbmthis panel sonme constructs were al so
assessed f I ndi ti ¢s atb gphygi ol ogi cal tenperature. Table 18 shows
t he bi ndin [ [ -sulpsetp af- tlhese 15constructs at 37C. Table 18:
Sel ected s ucflg flromyabl e 17 assessed for binding kinetics

Kakd" KD (V) H4A8L20 3. 080E+5 1. 091E-3 3. 54 HSOL20

2. 704E+5 9.466E-4 3.50 H51120 2 +
The V regions were synthesPsed by? ge(\) rlrzovg b%lldOL%?ol%overlapgr?g oligos and PCR

amplification as described above or by site directed mutagenesis using the H11 and
L9 heavy and light chain varianis as templates. Restriction sites for cloning into
5 mammalian expression vectors RLD-bshe and RLN-bshe and a murine signal

sequence (Kabat ef al "Sequences of Immunological Interest”, NiH, 1991, Fifth
edition, p.30 95VNP'CL) were included. The products encoding the modified V
regions were then cloned into mammalian expression vectors: Heavy chain variants
were cloned into RLD-bshe with the pEF promoter to generate DNA encoding full

10 length human IgG1 Fc mutated heavy chains; Light chain variants were cloned in
frame into RLN-bshe with the pEF promoter containing the DNA encoding human
kappa constant region to generate DNA encoding full length human kappa fight
chains.

15  Initially, new Vh variants H36-H44 were expressed and assessed in combination with
L9 light chain and new VL variants L15-L18 were expressed and assessed in
combination with H11 heavy chain. Expressed antibodies were assayed for binding
to synthetic beta amyloid 1-40 using expression culture supernatant and ELISA and
Biacore analysis. Following this assessment, the single changes that best retained

20  binding potency were combined 'generating heavy and light chain constructs H45-
H51 and L19-122. These new chain variants were again expressed in combination
with the partner chains H11 and L9 as outlined above. From this second set of
variants, the best heavy (H48-H51) or light chains (L19-L21) were combined with
each other to generate a third set which was again expressed and investigated by

25 Biacore for binding kinetics to beta amyloid 1-40. Table 17 shows those combinations
and the binding kinetics

Table 17: Selected set of humanised de-immunised contructs and binding
kinetics {Biacore)

Constructs ka kd KD {(nM)
H48L19 1.474E+5 4.643E-4 3.15
[H4aoL19 1.549E+5 4. 780E-4 3.09
H50L19 1.333E+5 3.682E-4 .76
H51L19 1.405E+5 3.717E-4 2.65
H48L.20 1.024E+5 2.065E-4 .02
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H48L21 3.7

76E+5 1.017E-3 2.69 HSOL21 3. 503E+5 9.463E-4 2. 70 H51L21 3. 384E+5

9.817E-4 2.90 HA8L17 2.839E+5 1.340E-3 4.72 HAOL17 3.439E+5 1.448E-3 4.21
HLIL9 (sup) 2.970E+5 8.592E-4 2.89 HLIL9 (pu) 3.261E+5 1.015E-3 3.11 Anino

Acid Seque
S | GVH1- 24
(SEQ I D No

DGETI YAQKF(eRVET

10

15

nces of V-regions of Acceptor Franmeworks and Humani sed Variants
heavy chain acceptor framework V region, am no acid sequence

1 13) QVQLVOSGAEVKKPGASVKVSCKVSGYTIL TEL SVMHW/RQAPGKH FWWMGGFDPE
0T EDT ST 0T oeEl SSLRSEHPIPASEYCAT .23
H50L20 3.486E+4 2 122E-4 D 50
H51L20 0.646E+4 2. 149E-4 0 23
H48L21 1.453E+5 2.922E-4 2.01
[H40L21 1.405E+5 3.621E-4 D 58
|H50L21 1.232E+5 2.671E-4 D17
H51L21 1.383E+5 2 840E-4 2.05
[H11L9 (sup) 1.019E+5 2 517E-4 D 47
[H11L9 (pur) 1.013E+5 2 490E-4 D .46
[6F6 Chimera (pur) [1.815E+5 1.809E-4 1.00

Biacore Method used fo determing binding kinetics

Anti-human 1gG (Biacore BR-1008-39) was coupled to a CM5 biosensor chip by
primary amine coupling. The anti-beta amyloid antibodies were captured on this
surface. Beta amyloid (1-40) was then passed over at 256, 64, 16, 4 and 1nM, with a
OnM (ie buffer alone passed over the captured antibody surface) used for double
referencing. Between each amyloid injection the surface was regenerated using 3M
MgCl,, this removed the captured antibody but did not significantly affect the ability of
the anti-human surface to capture antibodies for subsequent analysis. The data was
analysed using the 1:1 model inherent to the T100. The run was carried out at 256°C
and 37°C using HBS-EP as the running buffer.

From this panel some constructs were also assessed for binding kinetics at
physiological temperature. Table 18 shows the binding kinetics of a subset of these
constructs at 37°C.

Table 18: Selected subset of constructs from Table 17 assessed for binding
kinetics at 37°C (Blacore)

Construct ka kd KD (nM)
H48L20 3.080E+5 1.091E-3 3.54
H50L20 2.704E+5 0.466E-4 3.50
|H51 120 D 670E+5 1.037E-3 3.89
|H48L21 3.776E+5 1.017E-3 P 69
IH50L21 3.503E+5 0.463E-4 D 70
H51L21 3.384E+5 9.817E-4 2.90
|HasL17 D 839E+5 1.340E-3 4.72
|H49L1 7 3.439E+5 1.448E-3 4.21
|H1 1L9 (sup) D 970E+5 8.592E-4 D 89
|H11L9 (pu) 3.061E+5 1.015E-3 A1
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10 | GVH1- 24 heavy chain acceptor framework V region DNA (SEQ I D No: 14)

CAGGT CCAGCTGGTACAGT CTGEGGECT GAGGT GAAGAAGCCTGEGGECCTCAGT

GAAGGT CTCCTGCAAGGTTTCCGGATACACCCTCACTGAATTATCCATGCACTG

GGTGCGACAGGCT CCTGGAAAAGGCCTTGAGTGGATGGGAGGT TTTGATCCTG 15

AAGAT GGTGAAACAAT CTACGCACAGAAGT TCCAGGGCAGAGTCACCATGACC

GAGGACACATCTACAGACACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGA

GGACACGGCCGTGTATTACTGIGCAACA | GKV2-28 |ight chain acceptor franework V

regi on amno acid sequence (SEQ 20l D No: 16)
PGEPAS! | , AL

DI VMITQSPLS _ M| S P daRfekd-AndHfnanised
NRASGVPDRF ‘ TP TGKVZ-28 Tight chain acceptor
f ramewor k égt-on DNA (SEQ I D No: 17) 25

GATATTGPGATGACTCAGT CTCCACT CTCCCTGOCCGT CACCCCT GGAGAGCCG
GCCTCCATCTAGYHtAdhraypabrnacaetoT tarewerk ATralsnrGpinaegigsequence
TATTTGGAT T GSEAMENEIRBAAGCCAGGGCAGT CTCCACAGCTCCTGATCT

ATTTGGGT TCTAKIICEE S X EVRRBGEESVRIST A AGEN FECA N BCBAEFGRS L EWMGGFDPE

TCAGGCACAGH ISR SRR BASEAGARTIBASECTSASRVEEARCS 30
GITTATTACTGCATGCAAGCTCTACAPACTCCT Humani sed heavy chain V region vari ant

H11 DNAch;‘é%%i%&(SE |.D.No: 23 @%XC% ID No:14)
St MU e

TGAAGGTCTCCHE AN . GGCCTCAGT
GGCTGCGACA! TEACREATACACRAEEAT TENF O CCATGCACTG
GAAAAT GGTGAAATTRATATATE GGATPAGTECATSTFARGTI TTGATCCTG
GTAGACACGAT@ PSS EPACAACGAECAGAEGABCCAGAGAAGAGARCAOCATGACC

Hnani sed haa At anre acld sequence (SEQ 1D
unmani se am No acl sequence

No: 24) 45 %%%@%Eé&%@@?&@@?&@é FN | KVYYVHW.RQLPG KG LEW I GRI DPE N
GETIl YTPKFQDKATL TVDTSTDTAYMEL SSLRSEDTA Q/SSGYV.\GQGI?VTVS 5 F&E@ni sed |ight
chai n V regi@Y228lighhehamagsepiosiamener Y ©ain FiRg aslg)seduence {
GATATTGYGATEABTERGT CTCCACT CTCCAAT CCCGT CACCCCT GGAGAGCCG

GCCTCCATCT(OVEIASEL HARGKNT X TFQKeEOSBALLIYLGS

TATTTGTATTQGRASCTIEA -
ATCAGAT GTCCAACCT T GCCTCAGGGGT COCT GACAGGT TCAGTAGCAGT GGAT

CAC{;CACAGAI%% h e NS i 5@%{@6@@0:17)
GTTTATTACTG DG H@@A_@%TM. SOECTEBAEABEECAM 15
Humani sed | ggltrceRaE oM EEUbETNC M T CRBAGCC TG TR ATRIGT ASEGGATEREAASEQ | D

No: 26) TABH\OEIGRISN Y ERECERABICABORIAXHE TIOACRIS CGCCTERYRWL QKP
GQSPQLLI YQVET 20 AESSVR TDRESSIGRGHBEE TEL ST GAEEENGABTGAMG TR G FGQGTKVE |
K Mat ur e H1IChegCRCABATTI TATATT CANAATEAGGARAETCSEQCICHCRECATIETTGGG

QVQL VQSEAEVREPGRSWOTSCRESCRRGCRUTAVAMP TFEI PGKGLEW | GRI DP EN 25

GETI YTPKFQDKATLTVDTSTDTAYMEL SSLRSEDTAVYYCVSSGYWSQGTLVTVS SASTKGPSVFP LAPSS
KSTSGGTAAL GELYSR¥ERRe Y EHIVNNGGHlohS@WEHFHIPPONAGBGHEASE LSSVWTVPSSS LGTQTYI
CNVNHKPSNT KMQRRKSEDKTHTCPP CPAPELAGAPSVFLFP PKPKDTLM  SRTP EVTCVWDVS H
ED PEVKFNWVDGVEV H NAKTKP REEQYNSTYRWSVLTVLH QDW LNG KEYKCKVSN KALPAP |

EKTI SKAK 3 P PSR RSN KTTPP
vwsoesﬁhv%ﬁ%@&é%% gé%b%%%&%ﬁig‘é} @g‘! L9 Iight
chai n ami no TRAPECIEGHERERAASCESEF PRANECORATT pTAES G E PASI
SC RSS KS LGG4TRIGACAACIRZCTORARAGEGIS ) TCACYSHECR TBRESSEGSGTDFTLKI
S RVEAEDVGVBABAGING CEGWRRCIETPKVEAL CKRTARARPSUAC SACRABSCOBRCLKEBAAGS\VVCLLN
NFYPREAKVOQNKYIRNAICRBENSRSAGACACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGA

40 GGACACGGCCGTGTATTACTGTGTTAGTTCGGGCTACTGGGGCCAGGGCACAC

TAGTGACCGTGTCCAGC

Humanised heavy chain V region variant H11 amino acid sequence
{SEQ ID No:24)
45
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40 (QDSKDSTYSLSSTLTLSKADYEKH KVYACEVTHQGLSSPVTKSFN RG EC Optim sed Hl1l heavy
chain DNA (SEQ | D No: 29)

CAGGT GCAGCT CGT GCAGAGCGEECGECCGAGGT GAAAGAACCCGEECGECCAGCG

TGAAGGT GAGCT GCAAGGGCAGCGGCT TCAACATCAAAGT GTACTACGTGCAC
TGGCTGAGGCAGCTGCCCGGAAAGG GCCTGGAGT GGATTGGECAGGATCGACC

CCGAGAACGGCGAGACCATCT ACACCCCCAAGT TCCAGGACAAGGCCACCCT G5

f NCRTCRAGGFIEWIGRIDPEN
CGAGGATACC@@&F@B}Q@' EOAS

ACAETAGTEACCGTGAG
CAGCGCCA GGGCCCCAGCGT GT TCCCCCT
GGCCCCCAGCAGCAAGAGCACCAGCGRCGRCACAGCCGCCCT GRACTGOCT G
GTGAAGGACTACTTCOOOGAGCCOGT GACOGT GTO AGCOGAGCCCT 10
GACAAGCEEGATHnaRised e REpharedey CARREIET S AC

AG
AGCCTGAGCAGSERIBNGASAGT GCCCAG CAGCAGCCTGGGCACCCAGACCT
ACATCTGCAACGT GAACCACAAGCCCAGCAACACCAAG GT GGACAAGAAGGT G

GGAACCCCAGCEGTAGABETTARICCCCCT CCCGGEG ACGAG
CTGACCA}P\SEAACCAGGTGFCCCFGACCFGFCFGGTGAAGGGCFTCFAC

ACAAGACCAM% CGG CAGCTTCTTCCTGTACAGC AAGCT GACCGTGGACAAGAG
GTTCAGCTG CA 25 CCGIGATGCACGAGECCCTG
CACAACCACTACACCCAGAAGAGCCTA i t chain DNA
(oo 1D N B PR R SR A B P h A o
CGOCT CART CANEAFRR YR BRI SSSES S EAEEE P AEAV A SAAEIMEA PEA CQGTKVEIK

CCTACCTGTACTGGTATCTGCAGAAGCCCGGECCAGAGCCCCCACGCTG CTGATC

TACCAGAT GT Cliaice Hidbe AR Ao aciiEeqEde (EBRABTRGREG
AAGCGGCACCGACT TCACCCT GAAGAT CAGCAGGGT GGAAGCCGAGGACGT G 35

CAA CTACTA RGLEWIGRIDPEN
CCA% GQGTLVTVS
CAACTTCTACCE B A AR e S ALTSGVHTFPA
A@mdme@%@ﬁ@wwmﬁﬁwwmw

EDBRAFNWYVDGVEY

AR OGOE W@MW@WGPIEKTISKAK
AGCT TCA@WLH’@?M&KWMTOLVKGWWWEWQBMMW@W sequence

(SEQ | D No: §PhsnENR MRRENAKERYGABXIOECKEREENLHNHVINEAYBRcKP EKG LEW G RI D
PEN GETI YTP KFQD KAT LTVDTSTDTAYI\/ELSSLRSEDTAVYYC\/SSGYWG(IST LVIVS S 5 H48

heavy chain V region variant DNA sequence (SEQ I D No: 60)
TGAAGGT GAGCMatya dadateh gt sminR st R INEEAGT ACTACGTGCAC 10
TGGCT GAGSCAGREIIONGABAAGGGCCT GGAGT GGATTGGCAGGATCGACC CCGAGAACGG
CGAGACCATCT ACACCCCCAAGT TCCAGGACAAGGCCACCCTG
MICEEEPASK TECAACTACAGECNER IR QEAQLLIYQMS

%TAWA%%WWLM@MWﬁMm 15

v Ve o AT
nee i
ETI YTPK S 20 S H49 heavy

chain V region var| ant DNA sequence (SEQ | D No: 62)
B . NOd8BCGCCAGCG 25 TGAAGGTGAG

CT GCAAGGGCAGCGGCT TCAACATCAAAACCT ACT ACGT G CACT ,
GGCTGAGGCAGCT GCCCGAGAAGGEECCTGGAGT GGATTGGCAGGATCGACCC CGAGAACGG
CGAGACCATCTACACCCCCAAGT TCCAGGACAAGGCCACCCTGA
CCGTGGACACCAGCACCGACACCGCCTACATGGAACTGAGCAGCCTGAGGTCC GAG GATACCG
CCGICTACTACTGCGTGAG CAGCGG GTATTGGEGECRAGEECA 30 CACTAGTGACCGTGICCAGC HSO
heavy chain V region variant am no acid sequence (SEQ I D No: 63)
QVQLVQSGAEVKEPGASVKVSCTGSGFNI HVYYVHW LRQ LPEKGLEW G RI DP EN 35 G

ETI YTPKFQDKATLTVDTST DTAYM ELSSLRSEDTAVYYCVSSGYVWGQGTLVTVS S 1150 heavy
chain V region variant DNA sequence (SEQ I D No: 64) 40

CAGGT GCAGCT CGT GCAGAGCGGECGCCGAGGT GAAAGAACCCGECG CCAGCG

TGAAGGT GAGCT GCACCGGECAGCGGCT TCAACATCCACGT GTACTACGTGCAC



5 QVQLVQSGAEVKEPGASVKVSCKGSGENI HTYYVHW. ROLPEKGLEW GRI DPEN

GETI YTPKFQDKATLTVDTSTDTAYMELSSLRSEDTAVYYCVSSGYWGQGTLVTVS S 10 H51 heavy
chain V region variant DNA sequence (SEQ I D No: 66)

CAGGT GCAGCT CGT GCAGAGCGGECGCCGAGGT GAAAGAACCCGECGCCACCG

TGAAGGT GAGCT GCAAGGGECAGCGGCT TCAACAT CCACACCTACTACGTGCAC

TGGCTGAGGCAGCT GCCCGAGAAGGGCCT GGAGT GGATTGGECAGGATCGACC 15
CCGAGAACGG@&%@M@&W@C@A@GAGMG@@AM@GGC@ CCAGCG

e S Y EEAAET A NGCEREAEGTACTACGTGCAC
CGAGGATA %&ﬁ%ﬁ% @@@@g@ﬁ%ﬁc CCGTGICCAGC
20 L19 nm%ig%gw ﬁé 8 %&% No: 67)
DI VMTQSPLS ' A

DHL ASGVRDRASEHEHRSARAL N RO SASHG i ght chain
V region va@@&GGAM@@%&TﬁCY@QQ@ C@@CGGG ATTGGGGCCAGGGC

ST X h&ﬂWQA TGTTCCCCCT
CCTACCTGTAJ] Neeeeeeee el ey

Jo.

A BN R D (3G
TACCAGATEGACLACE ,.':\" ‘mg‘:‘? A T G AGAGERGCOBCCTGTAG
AL

GAAGCGE U\ ..e" 9’! et i&a A A

GGGCGTGTACTA eoea«n AR A a u ‘ AL GATCAAA 35
L20 |i ght %ﬁﬂﬂﬁ@%@r@%ﬁ%%ﬁ% BACRCEARGE . 69)

DI VMIOSPL SNEXGRCERASASCRESRBLAMRNCE FACAVN T CREELEFD @@ CCCTGA

FI LASGVPDI %mmmc&mmmsmmﬁm@%%&% | i ght chain
V regions VaTGﬁTrBAm@@%mec@é&@svmcm@OasTGGTGGTGGACGTGAGCCA
GACAT CGT CAT A6 EACAEPRAE TOARBE AKEEY) EEBCEXGGAGGTGCACA

FAG .

CGCCTCAATCA EPMCCGGGTGGT
wmﬁ@ﬁﬁ@&@é@fﬁm%ﬁ@@x ASAACCATCAGCAAG
GGGCGT GFACTACTAL QP

| i ght chai nAUGrAe@iT GAC@&AGAACC&GGNGTGGDBGéQQI@F@:@QEE@@@ﬁ@b—rcﬂ'ﬁﬁ

DI VMT QSPL SNEYERGERASIKSCRESKS GEARN CRERGAA A QGERTIFREL L CTABAACAACT

DNLASGVPDRF&&%@E@E&&@BME&E@M%X@A@NGEC@B@@@@TWH&W@A@t chain V
7 2 §@%%JA@CAGGGCAACGTGTTCAGCTGCA

CCTACCTGTACT@@?&?@?&%@AAGCCCGGCCAGAGCCCCCAGCTGCTGATC

T ACCAGAT GGACMCCT GGCCAGCGGOGT GCCCGACCGGTI CTCTAGCAGOGG

AAGCGGCACCGOETFBAGTU TGRAGETICRRAASER IERARGCGAGGACGTG

GGOGT GTACT ACT GCGOCCAGAACCT GGAGCT CTGGACCT TCGGCCAGGGCAC CAAGGTGGAGATCW 20 25
30 35 4Gy O ccreriGRiBtABASETIORETGAGIPASCCCGNGAOTPEEEEAgGAGECaNt i body or
anti gen bi ngl ﬁdA%@‘E‘Eﬁ@bTé&%%YAG@E%@OM@A@#@T@@AOM@@M%GMC&- anyl oi d

peptide and (9 cé Q@B-rééﬁeﬂm@ t her eof :
CDRHL: VYYV CDRH3:
SGY (SEQ | D ﬁﬁ ’:T :’ - NLAS ( SEQ

| D No: 5) CDR!E@C %C T§I§@C1 GHTCACSAG C&o osition
accor di 15§ t@@@TGﬁP@T%Tﬁﬁ@CQWWT)ﬁ@%TQWWJ ARG work is

derived fr ompANESIGERACATREAACE TNOCGET CARECECCAGEBT AT TGP WerkCE.
CCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAA
CAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGC
AGAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCAC

40 CTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACA
AGGTGTACGCCTGTGAGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACCAAG

AGCTTCAACCGGGGCGAGTGC

H48 heavy chain V region variant amino acid sequence (SEQ ID No:59)
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3. A pharmaceutical conposition according to claim2 in which the franmework
4 sequence is that encoded by the human JH4 m ni gene (Kabat):
YFDYWEQGTLVTVSS(SEQ | D No: 15) and wherein the entire heavy chain CDR3
sequence i s provided by the donor imunoglobulin. 4. A pharnaceuti cal
conposition according to claim1 in which the human acceptor |ight chain
framework is derived from| GKV2-28 (SEQ I D No: 16) together with a framework
4. 5. A pharmaceutical conposition according to claim4 in which the
framewor k 4qveovescaeviERdrEYKEBCRGSGFRHVIYT HIMUREN PEKSIEWIGRIDREN: ( Kabat ) :

WIFGQGTKVEI KEFRRbkEhMRAT S/ DTET DR NIBISRRRSED T ARy S@FRasidden vaveor ding to

claiml in I ch the human acceptor heavy chain framework is derived from

| GHV1-24_and the JH4 m ni gene and the human acceptor |ight chain franmework
is derived from | GKV2-28 and JK-1 mini gene optional |y containing one or

nor e subst|'f'ﬁﬁﬁ"t?rYECB?'“é{rﬁeﬁ'S"é(é"ﬂ“rDé@i%fﬁé%"‘{?a(gga"?)H" 6Isfna cor r espondi ng

resi dues found in the donor VH donai n having the sequence: SEQ ID No: 19 and
VL donai n hax&BYGCtheCIequenseAGEEQUENINRAGHT GARNCARIONCGH B COAGE?

subst ant i al fgaatbTeAGthechAndEBaGaBEOTTCRACATCtRCETEMACTATGTIRRAY f or

p- anyl oj p?@éb@'éAGéCAécﬁB@tm%b@@ccﬁ@m@mmM@mmm claimé in

whi ch ”‘e h EE&‘c‘é’ EAB EERRAPF A ABSA QS SECAREEré@m no aci d
resriue st LR S T e T e sl
(donor | GHVESG A@PP% @H&Tﬂaﬁ?\%@@%@ FeArPRETBFE ISP #8500 13 K E 24
VG27 Y F BBAWTAG'Q@A(EC@T@WCAGC

i5

H49 heavy chain V region variant amino acid sequence (SEQ ID No:61)

QVQLVQSGAEVKEPGASVKVSCKGSGFNIKTYYVHWLRQLPEKGLEWIGRIDPEN
GETIYTPKFQDKATLTVDTSTDTAYMELSSLRSEDTAVYYCVSSGYWGQGTLVIVS
20 S

H49 heavy chain V region variant DNA sequence (SEQ 1D No:62)

CAGGTGCAGCTCGTGCAGAGCGGCGCCGAGGTGAAAGAACCCGGCGCCAGLG
25 TGAAGGTGAGCTGCAAGGGCAGCGGCTTCAACATCAAAACCTACTACGTGCACT

GGCTGAGGCAGCTGCCCGAGAAGGGCCTGGAGTGGATTGGCAGGATCGACCC

CGAGAACGGCGAGACCATCTACACCCCCAAGTTCCAGGACAAGGCCACCCTGA

CCGTGGACACCAGCACCGACACCGCCTACATGGAACTGAGCAGCCTGAGGTCC

GAGGATACCGCCGTCTACTACTGCGTGAGCAGCGGGTATTGGGGCCAGGGCA
30 CACTAGTGACCGTGTCCAGC

H50 heavy chain V region variant amino acid sequence (SEQ ID No:63)

QVOLVQSGAEVKEPGASVKVSCTGSGFNIHVYYVHWLRQLPEKGLEWIGRIDPEN
35  GETIYTPKFQDKATLTVDTSTDTAYMELSSLRSEDTAVYYCVSSGYWGQGTLVTVS
S

H50 heavy chain V region variant DNA sequence (SEQ ID No:64)

40 CAGGTGCAGCTCGTGCAGAGCGGCGCCGAGGTGAAAGAACCCGGCGCCAGCG
TGAAGGTGAGCTGCACCGGCAGCGGCTTCAACATCCACGTGTACTACGTGCAC
TGGCTGAGGCAGCTGCCCGAGAAGGGCCTGGAGTGGATTGGCAGGATCGACC
CCGAGAACGGCGAGACCATCTACACCCCCAAGTTCCAGGACAAGGCCACCCTG
ACCGTGGACACCAGCACCGACACCGCCTACATGGAACTGAGCAGCCTGAGGTC
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TK37VL40 AL 41 PT 48 MI 66 RK67 VAG9 ML 71 EV75TS76 DN

93 A

10

15

20

25

30

35

40

CGAGGATACCGCCGTCTACTACTGCGTGAGCAGCGGGTATTGGGGCCAGGGC
ACACTAGTGACCGTGTCCAGC

H51 heavy chain V region variant amino acid sequence {SEQ ID No:65)

QVQLVQSGAEVKEPGASVKVSCKGSGFNIHTYYVHWLRQLPEKGLEWIGRIDPEN
GETIYTPKFQDKATLTVDTSTDTAYMELSSLRSEDTAVYYCVSSGYWGQGTLVTVS
S

H51 heavy chain V region variant DNA sequence (SEQ ID No:66)

CAGGTGCAGCTCGTGCAGAGCGGCGCCGAGGTGAAAGAACCCGGCGCCAGCG
TGAAGGTGAGCTGCAAGGGCAGCGGCTTCAACATCCACACCTACTACGTGCAC
TGGCTGAGGCAGCTGCCCGAGAAGGGCCTGGAGTGGATTGGCAGGATCGACC
CCGAGAACGGCGAGACCATCTACACCCCCAAGTTCCAGGACAAGGCCACCCTG
ACCGTGGACACCAGCACCGACACCGCCTACATGGAACTGAGCAGCCTGAGGTC
CGAGGATACCGCCGTCTACTACTGCGTGAGCAGCGGGTATTGGGGCCAGGGC
ACACTAGTGACCGTGTCCAGC

L19 light chain V region variant amino acid sequence (SEQ ID No:§T7)

DIVMTQSPLSNPVTPGEPASISCRSSKSLLHRNGKTYLYWYLQKPGQSPQLLIYQM
DHLASGVPDRFSSSGSGTDFTLKISRVEAEDVGVYYCAQNLELWTFGQGTKVEIK

.12 light chain V region variant DNA sequence (SEQ ID No:68)

GACATCGTGATGACCCAGAGCCCACTGAGCAATCCCGTGACTCCCGGCGAGCC
CGCCTCAATCAGCTGCAGGAGCAGCAAGAGCCTGCTGCACAGGAACGGCAAGA
CCTACCTGTACTGGTATCTGCAGAAGCCCGGCCAGAGCCCCCAGCTGCTGATC
TACCAGATGGACCACCTGGCCAGCGGCGTGCCCGACCGGTTCTCTAGCAGCG
GAAGCGGCACCGACTTCACCCTGAAGATCAGCAGGGTGGAAGCCGAGGACGT
GGGCGTGTACTACTGCGCCCAGAACCTGGAGCTCTGGACCTTCGGCCAGGGCA
CCAAGGTGGAGATCAAA

L20 light chain V region variant amino acid sequence (SEQ ID No:69)

DIVMTQSPLSNPVTPGEPASISCRSSKSLLHRNGITYLYWYLQKPGQSPQLLIYQMD
HLASGVPDRFSSSGSGTDFTLKISRVEAEDVGVYYCAQNLELWTFGQGTKVEIK

L20 light chain V region variant DNA sequence {(SEQ 1D No:70)
GACATCGTGATGACCCAGAGCCCACTGAGCAATCCCGTGACTCCCGGCGAGCC

CGCCTCAATCAGCTGCAGGAGCAGCAAGAGCCTGCTGCACAGGAACGGCATCA
CCTACCTGTACTGGTATCTGCAGAAGCCCGGCCAGAGCCCCCAGCTGCTGATC

83



V 94 T S 8.A pharmaceutical conposition according to claim7 in which the
human acceptor heavy chain framework conprises the follow ng residues (or a
conservative substitute thereof): Kabat Numbering of residue Hunman

Framewor k Resi due (donor | GHV1-24) Residue substitution 13 KE 24 V G 27 Y
F28 TN29 L1 30 TK37 VL4 AL

TACCAGATGGACCACCTGGCCAGCGGCGTGCCCGACCGGTTCTCTAGCAGCG
GAAGCGGCACCGACTTCACCCTGAAGATCAGCAGGGTGGAAGCCGAGGACGT
GGGCGTGTACTACTGCGCCCAGAACCTGGAGCTCTGGACCTTCGGCCAGGGCA
CCAAGGTGGAGATCAAA

L21 light chain V region variant amino acid sequence (SEQ 1D No:71)

DIVMTQSPLSNPVTPGEPASISCRSSKSLLHRNGKTYLYWYLQKPGQSPQLLIYQM

DNLASGVPDRFSSSGSGTDFTLKISRVEAEDVGVYYCAQNLELWTFGQGTKVEIK
10

L21 light chain V region variant DNA sequence {(SEQ ID No:72)

GACATCGTGATGACCCAGAGCCCACTGAGCAATCCCGTGACTCCCGGCGAGCC
CGCCTCAATCAGCTGCAGGAGCAGCAAGAGCCTGCTGCACAGGAACGGCAAGA

15 CCTACCTGTACTGGTATCTGCAGAAGCCCGGCCAGAGCCCCCAGCTGCTGATC
TACCAGATGGACAACCTGGCCAGCGGCGTGCCCGACCGGTTCTCTAGCAGCEG
AAGCGGCACCGACTTCACCCTGAAGATCAGCAGGGTGGAAGCCGAGGACGTG
GGCGTGTACTACTGCGCCCAGAACCTGGAGCTCTGGACCTTCGGCCAGGGCAL
CAAGGTGGAGATCAAA

20

25

30

35

40
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48 M1 66 RK67 VAG69 ML71 EV 93 Av 94 T s 9. A pharnaceutical
conposition according to any of clainms 6 to 8 in which the human accept or
| ight chain framework has one or nore ami no acid residue substitutions
selected fromthe follow ng residues (or conservative substitutions

t hereof) (gRat Nunberi ng of residue Human Framewor k Resi due (donor |
GHV1- 24) Residue substitution 8 P A 11 L

1. A pharmaceutical composition comprising an antibody or antigen binding
fragment and/or derivative thereof which binds B-amyloid peptide and which comprises
the following CDRs, or a CDR variant thereof:

CDRH1: VYYVH (SEQ ID No:1)
CDRH2: RIDPENGETIYTPKFQD (SEQ ID No:2)
CDRH3: SGY (SEQ ID No:3)

CDRL1: RSSKSLLHRNGITYLY(SEQ ID No:4)
CDRL2: QMSNLAS (SEQ ID No:3)
CDRL3: AQNLELWT (SEQ ID No:6).

2. A pharmaceutical composition according to claim 1 in which the human acceptor
heavy chain framework is derived from IGHV1-24 (SEQ ID No:13) together with a
framework 4,

3. A pharmaceutical composition according to claim 2 in which the framework 4

sequence is that encoded by the human JH4 minigene (Kabat):
YFDYWGQGTLVTVSS {SEQ ID No:15)

and wherein the entire heavy chain CDR3 sequence is provided by the donor
immunoglobulin.

4. A pharmaceutical composition according to claim 1 in which the human acceptor
fight chain framework is derived from IGKV2-28 (SEQ ID No:16) together with a
framework 4.

5. A pharmaceutical composition according to claim 4 in which the framework 4

sequence is that encoded by the human JK-1 minigene (Kabat):
WTFGQGTKVEIK (SEQ ID No:18).

6. A pharmaceutical composition according to claim 1 in which the human acceptor
heavy chain framework is derived from IGHV1-24 and the JH4 minigene and the human
acceptor light chain framework is derived from IGKV2-28 and JK-1 minigene optionally
containing 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:18 and V,
domain having the sequence: SEQ ID No:21 that maintain all or substantially ali of the
binding affinity of the donor antibody for 8-amyloid peptide.

7. A pharmaceutical composition according to claim 6 in which the human acceptor

heavy chain framework has one or more amino acid residue substitutions selected from
the following residues (or conservative substitutions thereof):
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8.

A pharmaceutical composition according to claim 7 in which the human

acceptor heavy chain framework comprises the following residues (or a conservative

substitute thereof):
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16. A pharnmaceuti cal

conposition conprising a VH domai n havi ng the sequence

set forth in SEQ ID No:59 and a VL domai n having the sequence set forth in

SEQ | D No: 69.

17. A pharmaceuti cal
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havi ng the sequence set forth in SEQ ID No:61 and a VL donai n having the
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14.

A pharmaceutical composition comprising a Vu domain having the sequence set forth in SEQ

D No:63 and a V. domain having the sequence set forth in SEQ ID No:67,

15.

A pharmaceutical composition comprising a Vi domain having the sequence set forth in SEQ

1D No:65 and a V. domain having the sequence set forth in SEQ ID No:67.
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16. A pharmaceutical composition comprising a Vy domain having the sequence set
forth in SEQ ID No:59 and a V. domain having the sequence set forth in SEQ ID No:69.

17. A pharmaceutical composition comprising a Vi domain having the sequence set
forth in SEQ ID No:61 and a V; domain having the sequence set forth in SEQ D No:69.

18. A pharmaceutical composition comprising a Vy domain having the sequence set
forth in SEQ ID No:63 and a V,_ domain having the sequence set forth in SEQ [D No:69.

19, A pharmaceutical composition comprising a Vy domain having the sequence set
forth in SEQ ID No:65 and a V| domain having the sequence set forth in SEQ 1D No:69,

20. A pharmaceutical composition comprising a Vy domain having the sequence set
forth in SEQ ID No:59 and a V. domain having the sequence set forth in SEQ ID No:71.

21. A pharmaceutical composition comprising a Vi domain having the sequence set
forth in SEQ ID No:61 and a V| domain having the sequence set forth in SEQ 1D No:71.

22. A pharmaceutical composition comprising a Vi domain having the sequence set
forth in SEQ ID No:63 and a V| domain having the sequence set forth in SEQ iD No:71.

23. A pharmaceutical composition comprising a Yy domain having the sequence set
forth in SEQ ID No:65 and a V| domain having the sequence set forth in SEQ ID No:71.

24. A pharmaceutical composition comprising a heavy chain having the sequence set
forth in SEQ ID No:27 and a light chain having the sequence set forth in SEQ ID No:28.

25, Use of an antibody, antigen binding protein and/or derivative thereof as defined in
any one of claims 1 to 24 in the manufacture of a medicament for the treatment of a j3-
amyloid peptide-related disease.

26. A use as claimed in claim 25, wherein the disease is Alzheimer's disease, age-
related macular degeneration (AMD), glaucoma or B-amyloid dependent cataract
formation.

27. A use as claimed in claim 25 or 26, wherein the antibody, antigen binding protein

and/or derivative thereof is administered in combination with a complement pathway
inhibitor or an inhibitor of a complement pathway activator.
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28. A pharmaceutical composition comprising an antibody, antigen binding
protein and/or derivative thereof as defined in any one of claims 1-24, and a
complement pathway inhibitor or an inhibitor of a complement pathway activator.

29. A use as claimed in claim 27, or a pharmaceutical composition as claimed in
claim 28, wherein the complement pathway inhibitor is a complement factor H, (CFH)
or a soluble complement receptor 1, (sCR1).

30. A use as claimed in claim 27, or a pharmaceutical composition as claimed in
claim 28, wherein the inhibitor of a complement pathway activator is a complement
factor D (CFD) inhibitor.

31. An antibody, antigen binding protein and/or derivative thereof as defined in
any one of claims 1-24, for use in treating a 3-amyloid peptide-related disease.

32. An antibody, antigen binding protein and/or derivative thereof as claimed in
claim 31, wherein the B-amyloid peptide-related disease is Alzheimer’s disease or a
disease or disorder affecting the eye or optic nerve characterised by elevated -
amyloid levels or B-amyloid deposits.

33. An antibody comprising heavy and light chains comprising polypeptides which
are at least 90%, 95%, 96%, 97%, 98% or 99% identical to the amino acid
sequences of SEQ ID No:27, and SEQ ID No:28, respectively, wherein said antibody
binds B-amyloid and is for use in treating a B-amyloid peptide-related disease.
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