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35 folding into so-called "beta-pleated" sheet fibrils, a unique
protein configuraticn which exhibits binding sites for Congc red
resulting in the unigue staining properties of the amyloid

protein.
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exclusively engrained within plaques of Alzheimer’s disease
patients, making this AP variant an eligible diagnostic marker
and a potential target for drug development.
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Lewy body dementia (LBD) is a neurodegenerative disorder that
can occur in persons older than 65 years of age, and typically

causes symptoms of cognitive (thinking) impairment and abnormal



25(AVD) is the accumnul ation of extracellul ar deposits known as drusen
bet ween the basal |am na of the retinal pignmented epithelium (RPE)
and Bruch' WO28H0%3%2 (BM) . Recent studi es conducted by PCRIER26EVISER03
al . have confirmed that drusen contain amyloid beta. (Experinental
Eye Research 78 (2004) 243 - 256). 30 The aimof the present
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30 spared and patients retain their full intellect. Two enzymes
invelved in the production of amyloid-p protein were found to be
increased inside the muscle cells of patients with this most
common, progressive muscle disease of older people, in which
amyloid-p is also increased.

35
Another disease that is based on or associated with the
accumulation and deposit of amyloid-like protein is macular

degeneration. Macular degeneration is a common eye disease that



5 The present invention pertains in particular to antibodies or

vari ants thereof, which are characterized in that they bind to
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million people with advanced AMD. Victims of AMD are often
surprised and frustrated to find out how little is known about
15 the causes and treatment of this blinding condition.
There are two forms of macular degeneration: dry macular
degeneration and wet macular degeneration. The dry form, in
which the cells of the macula slowly begin to break down, is
diagnosed in 85 percent of macular degeneration cases. Both eyes
20 are usually affected by dry AMD, although one eye can lose
vision while the other eye remains unaffected. Drusen, which are
vellow deposits under the retina, are common early signs of dry
AMD. The risk of developing advanced dry AMD or wet AMD
increases as the number or size of the drusen increases. It is
25 possible for dry AMD to advance and cause loss of vision without
turning into the wet form of the disease; however, it is also
possible for early-stage dry AMD to suddenly change into the wet
form.

30 The wet form, although it only accounts for 15 percent of the
cases, results in 90 percent of the blindness, and is consideread
advanced AMD (there is no early or intermediate stage of wet
AMD) . Wet AMD is always preceded by the dry form of the disease.
As the dry form worsens, some people begin to have abnormal

35 blood vessels growing behind the macula. These vessels are very
fragile and will leak fluid and blcod (hence 'wet' macular
degeneration), causing rapid damage to the macula.



Figure 7 Sensograns of interaction of anti-ApN3pE anti body
clone 24-2-3 20 with AppE3-40. Figure 8 N3pE-ELISA for clone 6-1-6,
standard cWORIM9BAPES-40. 25 Figure 9: Sensograns of POERERIGHISNNddyY
clone 6-1-6. Figure 10 Quantification of APpE3-42 using the nethod
of neutralization by 30 1:20 dilution ith EIA buffer, pHtitration
with 860 pl 3.5 MTris. Figure 11 Stai ned brain sections form
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growth and bleeding in the macula, which is helpful for some
people whe have wet AMD; however, vision that is already lost
20 will nct be restored by these techniques. If vision is already
lost, low vision aids exist that can help improve the quality of
life.

One of the earliest signs of age-related macular degeneration
25 (AMD) 1is the accumulation of extracellular deposits known as
drusen between the basal lamina of the retinal pigmented
epithelium (RPE) and Bruch's membrane (BM). Recent studies
conducted by Anderson et al. have confirmed that drusen contain
amyloid beta. (Experimental Eye Research 78 (2004) 243 - 256).
30
The aim of the present invention is to establish a highly
sensitive and concomitantly robust detection technique that
allows guantitative determination of AP variants, in particular
pGlu-Af peptides, in biological samples, e.g. liquor or serum
35 samples, preferably serum samples. This is a tremendous
challenge, taking the low abundance of AR peptides in blood into
account. Having such a detection technique available is,



30 anti bodies are highly specific, being directed against a single
antigenic site. Furthernore, in contrast to "pol ycl onal antibody"
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20 a single polypeptide chain. Generally, the Fv pol ypeptide further
conprises a pol ypeptide |inker between the VH and VL domai ns which
enabl es t hWO010/00808F or m t he desired structure for anti geET/BR20GH05EH03
For a review of sFv see Pluckthun in The Pharmacol ogy of Monocl onal
Anti bodi es, vol. 113, Rosenburg and 251Nbore eds., Springer-Verl ag,
New York, pp. 269-315 (1994). The term "di abodi es" refers to small
antibody_fragments with two antigen-binding sites, which fragments
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| i ght - chat rdevarlicgdrletdomai n 30(VD) in the sane pol ypeptide chain (VH
- VD). By using a linker that is too short to allow pairing between
the two domains on the sanme chain, the donmains are forced to pair
wi th t heSwerane mintthey igyrathenof anot her chain and create two
anti gen-bi nding sites. Diabodies are described nore fully in
HoI I i ng 35et a .Proc. .Nat] . 6444- 6448 (199

oo R S Al Py ONe R A hld: AT SCHARE £ et Bfode
and/or recovearted thegred , cohpoheate ofhd tactreatieal inWbhat they blnd to
2010/ 009984 6R2099h05880d L3¢ Wi 1PNl @Bhaﬁkﬁﬁﬂit)gq{%qt% the

of its natural environment are materjals which Interfere

di agnostF P G* % K &PEUPFESERESIRERR IR &t iafddy: tanaEt nayKD ntd it ©
enzyfes,1070f nbres beandrot heefprab By nacgouslele bEN1prdtei sacestser, and
sol ut es. L. odi tigbody whliobe purified
(1) to r\geal{t gnroq{ %'%eg%g/agfp 9 n‘t,g u%nr}iefl g@dy gls d\gperm' ned by the
Lowy tod, and nost pref erably nore than 99% by weight, (2) to a
degree sufficient to obtain at |east 15 residues of N-termnal or

i nter naI amn uenc use of spinning 10 ¢ uenat o
or (3) To R ahe ey T SRR B R g BPRG Fath g ey
condpt i o U m@l@@@ﬁfésﬂembthl@ ool lprigfeashy, silver stain.

| sol ated anti body includes the antibody in situ within reconbi nant
cells since %tﬁ | east one conponent of the anti body's natural
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or bi ol qg;lq;qlcqutrl ¥NtYedpesCteengshdor in the originally transfornmed
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be clear fromthe context. 30 The terns "pol ypeptide”
" pept| ddescnigptipnotdi bhe BSgusesl herein, are inter changeabl e and are
defined to nean a bi onol ecul e conposed of am no acids |linked by a

pepti de bond. The terns "a", "an" and "the" as used herein are

def i ned H2&YR&ad 35 "one or nore" and include the plural unless the
context A)s iDeapritaphi afeld ng/ml amyloid B N3pE-40 by increasing

30 concentrations of pGlu~6166 antibody (clone 12-1),

B) Determination of the highest concentration of pGlu-6166
antibody (clone 12-1) required for detection of 10 ng/ml amyloid
B N3pE-40.

35
Figure 2
Dot Blot analysis of hybridoma cell culture supernatants of
individual IgG producing clones.



WO 2010/ 009987PCT/ EP2009/ 058803 16 The | anguage "di seases and

di sorders which are caused by or associated with anyloid or

anyl oi d- | | W@ 38t088As" i ncl udes, but is not |imted to,PCHERASSHAC
di sorders caused by the presence or activity of anyloid-like proteins
in nononeric, fibril, or 5 polymeric state, or any conbi nation of the
three. Such diseases and disorders include, but are not limted to,
anyl oi dosi s, endocrine tunors, and nacul ar degeneration. The term
"anyl oi dosi s" refers to a group of diseases and 10 di sorders

associ atedgwtd (8 anyl oi d pl aque formation including, but not [imted
to, secolg]ggg i I Sca ge: kel | | 0i_dgsj| h B

di seases I'n Ou%:%]ﬂgaﬁy%%? %gt Bgll% ?%%gt%%l?%ecﬁo% ?S?Lga*ﬁalﬁg%r%xgr SIBsLuc

as Al zhef#rfr 'antpiboslse (AD), including diseases or conditions
characterized by a |l oss of 15 cognitive nmenory capacity such as, for
exanpl e,Fm' | d c4ogni tive inpairnment (M), sporadic Al zheinmer's

di sease,%@e—b{)dy denentia, Down's syndrone, hereditary cerebral
henor r haljes Wik By oifdéSibg pBUtchl ¢§ pe)5ikdiy GnanmhParkdosansdehenti a
conmpl ex, cd eyl dd aludeor g 10k sAl zheimer' s disease |ike Famlial British
20 Dementia (FBD) and Fam lial Danish Dementia (FDD); as well as

ot her di seases which are based on or associated wth anyl oidlike
protl®i nsEisyucte & progressi ve supranucl ear pal sy, nultiple sclerosis;

Cr eut zf i e, Parki s dis H V- men i a,

ALS (ot aas e aRaR o AL AR R S R YR A o

(1BV), ANGtlachsdt morakered, bandisentewr <& disad lanproptedi gxammeally.

vari ous eye di seases including macul ar degeneration, drusen-rel ated

optic nepy hy, and cataract due to beta-anyloid deposition. 30

"Anyl oi ap, Apor /0-anyloid" is an art recognized termand refers to

anylidi d epatwEings ahd ipspriedesonamA odnlt D-AFeinH sant prodei rlOAPP)§-1-6

as well i fi.cati ons, fragnents and any functional equival ents

t her eof .‘?Jlstm rptEPc%}Oér, by anmyloid p as used herein is neant any

fragnment produced by proteolytic 35 cl eavage of APP but especially

t hose fr ments] whi ch are involved in or associated with the anyloid

pat hol oghi&u_rﬁ%, uding, but not limited to, A0l 38, A0l 40, A0l 42.

gge ?gbgr%Smé%ﬁ%g%fgﬁgg%%&m &P ag@%ié@l%s:spgﬁg@%i?@byow&bne\/\@%%?,
1 87P EP 5 17 Ap 1-4 EQID . 1

Asp%,g\l a- @ I’-g’r@é’-E,&r'é%Hi s-Asp-Ser-@y-Tyr-d u-Val -Hi s-Hi s-3 n-Lys-Leu-V

al - Phe- Phe- Al a- d u- Asp-Val -A@ y-Ser-Asn-Lys-Ay-Ala-lle-lle- 5

dy-Leu-Met-Val-Ay-dy-Val-Val-1le-Ala Ap 1-40 (SEQ ID NO 2):

Asp- Al a-B39R18h& Ar g- Hi s- Asp- Ser- G y- Tyr- G u- Val - Hi s- Hi s- d n- Lys- Leu- V

al - Phe- RigsiAla- 1@l v83 P Yehe G Y1 56T -&8kd A3 o s h?pﬂ:ﬁﬁ’lo 10

G y-Leu-Met-Val-Ay-dy-Val-Val Ap 1-38 (SEQ I D NO. 3):

Asp- Al a- @ u- Phe- Arg- Hi s- Asp-Ser-Qd y-Tyr-d u-Val - Hi s-Hi s-d n-Lys- Leu-V

al - Bhe- Phe- Al a-d u- Asp-Val -d y-Ser-Asn-Lys-dy-Ala-lle-Ile- 15

d y-%eu-%egtﬁial% y-Ay "pGlu- AP" or "AP N3pE" refers to Ntermnally

t runcat eterfapgreref cAPN3pHRasnsilaedy atldree egilutbam ¢ aci d resi due at

position 3 in the am no acid sequence of AP, and wherein said

glutam c_acid residue 20 is cyclized to forma pyroglutamc acid

resi due.ﬁ%&gi cular, by pGlu-A0 as used herein are neant those

f r agment@uanttiich carté onnw6l XROE R4 Drusisspaitat edthotthofhee@tyd Difhtion by

gagég' 00 2% NHtoRI1 nPEEA Sl £ I 188 LiQr RE GFRn3Fs0 AU D440,

Tris. :

Figure 11

Stained brain sections form Alzheimer’s disease (AD) patients
35 (A) Brain of a sporadic AD (SAD) patient stained with anti-ap

antibody 6E1(Q, recognizing total AR,



25 The sequences of the N-terminally truncated fornms of AP, AP3_38,
43-40, 43-42 are as follows: Ap 3-42 (SEQ ID NO 4): 30

A u- Phe- ArgyOR0EY88957 Ser - 3 y- Tyr - A u- Val - Hi s- Hi s- A n- Ly SPARER20GH 05812 - P
he- Al a- d u- Asp-Val -3 y-Ser-Asn-Lys-@y-Ala-lle-lIle-dy-Leu-Mt-Val-d
y-Ay-Val-Val-l1le-Ala Ap 3-40 (SEQ ID N&. 5): 35

G u- Phe- Arg-Hi s- Asp Ser-dy- Tyr-GI u-Val - H s- Hi s-d n-Lys- Leu- Val - Phe-P
heAIaGIuAs -Val -3 y- Ser- Asn Gdy-Ala-lle-l1le-dy-Leu-Mt-Val -d
y ay- ValENaPraag 2’616/ 6899@#?@% Pﬁz-“d%@/ FFEE63 t18ARNSd 38 FISEEAD NO

antlbody clone 24- 2 3, recognizing ABPE3-x,

GI u Phe- Arg- Ser 55\@ i he- P
he- Al a- Gfé) %lsgél 3 § XI ﬂ) |i)|a-sclll e%I %Qake\,’é %R}P
y-Ay 5 arrﬁilé%ﬁq}t @dtoélle tZHezp?’ese‘f‘—lf’éoquWTe]ﬁtq F®oFSreains to the fol | owi ng
itens 1. Ant| body, characterised in that it binds to AP peptides or

10vari a er r.ef er abl affinity. 2. Antibody

accor di ang |etaer#efc0v\ﬁ§‘ﬁ8f’n aﬂdeh} eq'g"r’ﬁnm ty neans a di ssociation
const ant (KI D) value of 10-7 M or better 15 3. Anti body according
to itemﬂeﬁrmaudmer ein said antibody is a nonocl onal antibody. 4.
Ant i body accordin of the preceding itens, wherein 20the

an
vari abl e'Farted PP&K’t LRarPedf i aine AAA68F ASESE AR eot i de
sequéncesrsstietitoad. 1fyr aowvSE® L NOs: madhcladal5anandobles prp@y @il

aci d Seoéé%l%cﬁ%l e%%%ttg&t?f%'%@@ %09 R4y SEM%&% 25

5. Anti bo accor rece i tems eérern the
vari abl eartfa”fktOddtest h Oﬁeatﬁyféﬁlm #t olrefs?an dl“aht%nﬁé@)’i Rasiaoirs ecndle

sequencears:eJ}:ﬁﬁ:tyedfrfaE;at@hSEstDl&@ aéjtheﬁﬁ,exigbdlﬁdtﬁg d@élﬁé‘d am no

acid se ce .s d_from SEQ |
6. At btk SRESEd M5 L3 A%y DFCIHE Pravediitg Tt Bhe Sner & n T 1 1901
var il&bl eTqﬁ%ft IefG X I@é Hoght rch@alpn A gat dddint iflogdpxhasle heP et wgtlide

sequencendfevelzQ tReNSn 48087 {Henaym Iﬁd drsegugpce of SEQ ID NO
50, and wherein the variable part of 35the heavy chain of said

anti body has the nucl eotide
"Antibody fragments" comprise a portion of an intact antibody,

generally the antigen binding or variable region of the intact

20 antibody. Examples of antibody fragments include Fab, Fab',
F(ab')2, and Fv fragments: diabodies; single-chain antibody
molecules; and multispecific antibodies formed from antibody
fragments.

25 The term "monoclonal antibody" as used herein refers to an
antibody obtained from a population of substantially homogeneous
antibodies, i.e. the individual antibodies comprising the
population are identical except for possible naturally occurring
mutations that may be present in minor amounts. Monoclonal

30 antibodies are highly specific, being directed against a single
antigenic site. Furthermore, in contrast to "polyclonal
antibody" preparations which typically include different
antibodies directed against different determinants (epitopes),
each monoclonal antibody is directed against a single

35 determinant on the antigen. In addition to their specificity,
the monoclonal antibodies can frequently be advantageous in that
they are synthesized by the hybridoma culture, uncontaminated by
other immunoglobulins. The "monoclonal" indicates the character



sequence of SEQ ID NO 51, or the am no acid sequence of SEQ I D NG
52. WD 2010/ 009987PCT/ EP2009/ 058803 19 7. Anti body according to any
of the preWOHHPPBENE, wherein the variable part of tHCIERIHIY/0S$AE N
of said anti body has the nucl eotide sequence of SEQ ID NO 53 or the
am no acid sequence of SEQ ID NO 54, aAd wherein the variable part
of 5the heavy chain of said antibody has the nucleotide sequence of
SEQ ID NO 55, or the am no acid sequence of SEQ ID NO 56. 8.

Ant i body® hcdét g PeGYaRy BEIRAORF 2R ot émsubfkarbialint he

vari abl ehqﬁmfcjerm‘oﬂsh@obmgbtlchabf\ oft Seddhi et Iab@ld)ishﬁStth@ i cd @i i e d

sequence, . th guence
58q and e%%n lﬁgl\@grolééﬁ?gb}l gfaﬁlf@t%n lhb%d'S char'® g?rsal diantl body
has the mﬁﬂ'ehcecbt ifPE s&guence bhe SERIE @l wtlbpd@ﬁé ani e weed in

sequences ®fo ARIEQ km@tNOth60px8se£@timl%ﬁrm{at§ﬂ Rg h@d@W%OEhé hfe -
aln o sal

pr ecedi ite ei,n_the variabl e rt of theI|
ant i bod arslc‘traiq'.';l H\?%I%é’gt f4&s Ee‘al e aIl@’EéQ PBEROR T 6 Of %EU%% no
aci d 20seygueifte GP7SEQ bD MNey 162, madel whersmiaratile walilabhewpart of

the heavjye&t}@ﬁaqlft $ind ﬁBEhQQQY Fas -%Q%J&%%qt bﬂ@lﬁsayggﬁ%egt A
ID NO 63, or the amino acid sequence O Q.1 D NO

Ant i bodyPRcE it F&O&nyhage ﬁ%tbb%sé&.%qﬁléﬁsusmaréh% Rfhpiques
ant ilfodydé scsiglegc tied Cllaaisbhee f ohl owiN¥g uequUB52AG258-62 6( DBEPEIS)I tarND.

o, DOVRECE 24057140 34 ToST CEH0Tt A" BRVIACE 3336  of OF URCTIONG

variants thereof. 35 11. Anti body according to any of the precedl ng

items, wites eidhcsdiotaantihboBydiss AR G ikr @;(e@qm&bulbbm@ﬁhéé\% 224
WO 2010/ O%Q%BQDCT/ I§P2009/ 0?8%30 20 12. Anti bodﬁ agcor d| to an%/ of
the prec8ting Ttems  TRABPer RORE T artt B8 & RB™24°8. % Bé%c;ré‘? v

DSM1ACC &xgpB)r. light]ghaAnt i botlyemcioor diwight orahpmof oghes pt@cedl ng
ltems whereidboneiaing 3BLLBAEYs | Sn aa iR 128d JRk1 GRENMBELE 284 BodY,1 QY

species or belonging to a particular antibody class or subclass,
while the remainder of the chain(s) is identical with or
homologous to corresponding sequences in antibodies derived from

20 another species or belonging to another antibody class or
subclass, as well as fragments of such antibcedies, so long as
they exhibit the desired biclogical activity.

"Humanized" forms of non-human (e.g., murine) antibodies are

25 chimeric immunoglobulins, immunoglobulin chains or fragments
thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen-binding
subsequences of antibodies) which contain a minimal sequence
derived from a non-human immunoglobulin. For the most part,
humanized antibodies are human immunoglobulins (recipient

30 antibody) in which residues from a complementarity-determining
region (CDR) of the recipient are replaced by residues from a
CDR of a non-human species {(donor antibody) such as mouse, rat
or rabbit having the desired specificity, affinity, and
capacity. In some instances, Fv framework region (FR) residues

35 of the human immunoglobulin are replaced by corresponding non-
human residues. Furthermore, humanized antibodies may comprise
residues which are found neither in the recipient antibody nor

in the imported CDR or framework sequences.



anti body fragnment which retains the high affinity. 14. Anti body
according to any of the preceding itens for use in the detection of
AP pept i deWer20ip009%nt s t hereof. 10 15. Anti body accor di REI/ERI009{083803 4,
wherein said variants are selected fromthe foll ow ng group:

pd u- A133_33 15pGlu- A03-40 pd u- AP312,14nd pd u-AP3_,variants,
wherein x is an integer between 10 and 42; preferably 18 and 2042,
nore preferably 30 and 42. 16. Antibody according to any of the
preceding itenms, which is human. 25 17. Antibody according to any of
the precBuisy nidceifs cantiboh &se amai:iieabndwm:rth@rslr@ghﬁechﬁdi Nowitt nh ey

whi ch retaif %%e@fg@mg VJEE E%O%enes ol nti,Ag xzsscgﬁgi S QAT

of the precedi e eplrtopée bou
ant i bodi E¥ RIS SPLSFaPEém 15, ahh oMy H@dgsta@@@p ding tnpm@/ lof tvite

pLecadl rkgaraim d&glla((jihsha§nthﬁl@l@@lleg&ntzsglws%ﬁn@gbﬂ_?‘ ang%f ecgiétJm:SJRof
the anti pbodl es as 5de e Ite ntibo accor.ai ny
Of the pree%lodlsnézolrfgl%gonahgeh&l—l%s?a eI ed1 an :um¥1unog obufl% CP

2010/ 009987 PCT/sEP20e9L058803221 1. thmtﬁmawlaoeoadenghdme any aofhurea

precedinﬁmﬁhﬁEQOBWhhﬁhsééuéﬂ@@b'TH@qgm@ﬂu%e%QEhQ1BBé§eopéﬁﬁ%ﬁl also
ny M ACC
Antlbody t ai nabl.e fron; Eone of hybridoma cell |ines

2923, OF&F 4 5epafy 92 POPHIAGE *2@26”“2309 %B%Jofsf? tqfeﬂ?tant
conﬁD|S|rqgﬂﬁme(émﬂhbogplaslﬂgftmmxioﬁ1aamwmah tiheuwpbeteithNgh | tRs.

24. CO”pﬂﬁ!ttqu” %%9'19' ”Qe%:OJerc%”ezt? florcorg L 6355?0522 ﬂf Or

del ay of_ a osi tion ad rfem 2
wherelr|%Q%Q$HT§§nﬁFo?éosN§tP§ea.$ﬁﬁﬁ%ﬁﬁﬂ%§ﬁeré@ @é dﬁ%@a%%ﬁ%%ﬁ&xﬁWﬁ?
fromthep. Struct. Biel., 2:593-596 (1992). The humanized antibody

includes a PrimatizedTM antibody wherein the antigen-binding
15 region of the antibedy is derived from an antibody produced by

immunizing macague monkeys with the antigen of interest.

"Single-chain Fv" or "sFv" antibody fragments comprise the Vg

and Vy, domains of antibody, wherein these domains are present in
20 a single polypeptide chain. Generally, the Fv polypeptide

further comprises a polypeptide linker between the Vg and Vi

domains which enables the sFv to form the desired structure for

antigen binding. For a review of sFv see Pluckthun in The

Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and
25 Moore eds., Springer-Verlag, New York, pp. 269-315 (1994).

The term "diabodies" refers to small antibody fragments with two
antigen-binding sites, which fragments comprise a heavy-chain
variable domain (Vy) connected to a light-chain variable domain
30 (Vp) in the same polypeptide chain (Vg - Vpy. By using a linker
that is too short to allow pairing between the two domains on
the same chain, the domains are forced to pair with the
complementary domains of another chain and create two antigen-
binding sites. Diabodies are described more fully in Hollinger
35 et al., Proc. Natl. Acad. Sol. USA, 90:6444-6448 (1993).

An "isolated" antibody is one which has been identified and
separated and/or recovered from a component of its natural



group consisting of mld cognitive inpairment, Al zheinmer's disease
and neur odegeneration in Down Syndrone. 26. Conposition according to
i tem 23 orw22L010M#482i n sai d 20anyl oi dosi s is sporadi ¢ ACHER2NMBI058303

di sease or a Familial Al zheiner's denentia. 27. Conposition
according to item 26, wherein said Famibial Al zheinmer's denentia is
Fam lial British Denmentia or 25Fami|ial Danish Denentia. 28.
Hybridoma cell |ine DSM ACC 2923. 29. Hybridoma cell |ine DSM
ACC 292£T0 Hmsifhr CofraNeBRNL | ¢oiP M taCe 2925, n3turp hen torRneasiy

| i ne DSMACGaA26.2135wB2chUseuddl 1dee adddidedynagidghbpedci s any one

of Lot A2 O e GQUPOSL L on a5, el ned 120y, 0% 2l ddem™ 23

to 27in er apeu Te _
2010/ 009937@@&/8&P2@@19,0@58803r212e313ac€m€6 e neocerdicagnaos o ens G tfam.

the di agﬂgsprsaf%fn@{a @ﬂ%bahﬂea§§ocu§é e%%lb%@%se%g Blenghﬂﬁﬂed 3ty The
use according to.ite wherel n sai

5neurodé‘g‘éer?é"rgeéi t\]il@ndrgé ab¥ Yefelt eﬁgfarrﬁ%ﬁrgoﬁiéf 6?08%%6?%?%%% Gt ni | d
cogni t i Vewrpaiatiedt,, aAtizhesept ef elf alelas encard theur 0degenevatdlon i(2)
Down Syndy %egx%% sm@,lw%l@%&%wl& Q4 tl%@s%%swesgf{i&e?actﬁ N-

anyl oi dosi s is 10spqradic zhel mer di sease or a Fam
Al Zhei rrefre%md@ﬁemr antezpal TRl ue e Gt Giaditeg ofo Pt BRF 38T ahereiingai d

Famziloi alc zeeiveenp'terjdeseni(Bp t6 raibddradi o bl SbsPepent had&F reduc_lng

15Fam | al n viiro diagnostic.method fo
di agnosi s o# Te%fﬁc@ﬁgeg&gégggﬁ%t%s t cho%r% %’r ec%%& tPoh, prefera%ly’
parti cul@rlv/ﬁrzwélanc@r dsdilabagdeantedmpty sinsg udes fBEI @wtnlgo@mps situ

20cont ae,mmgra&e@mnb@adﬁta@&pml Hhdd ANY.Re Bhel &6ﬂﬁoﬂeﬂ@ 02@ WMd h a
sanpl e fr @'&'Pﬁa pecte to be a aj d di sease or

condi ti oaﬁ] bFRGT hg BT & H“elja}nﬂoﬁog$ PSeﬁe%Eiuo Vidgid Y
protlei n hmweerfeei,ablsyblpeéd A3t pepdy del I dm tohrepsanrpl by 26 least one

purification step.

As used herein, the expressions "cell™, "cell line,” and "cell
culture"” are used interchangeably and all such designations

20 include progeny. Thus, the words "transformants" and
"transformed cells” include the primary subject cell and culture
derived therefrom without regard for the number of transfers.
It is also understood that all progeny may not be precisely
identical in DNA content, due to deliberate or inadvertent

25 mutations. Mutant progeny that have the same function or
biclogical activity as screened for in the originally
transformed cell are included. Where distinct designations are
intended, this will be clear from the context.

30 The terms "polypeptide", "peptide"™, and "protein", as used
herein, are interchangeable and are defined to mean a

biomoclecule composed of amino acids linked by a peptide bond.

The terms "a", "an" and "the" as used herein are defined to mean
35 "one or more" and include the plural unless the context is

inappropriate.



38. Diagnostic kit, conprising the antibody as defined in any one of
itens 1 to 22, and instructions for use, and - optionally - (a)
further biWO3IIAPI8Y active substance (s) 30 39. The di RGIAERDIINSEH0S
of item 32, wherein said further biological substance is an inhibitor
of glutam ny cyclase. 40. An oligonucl é6ti de selected fromthe group
consisting of SEQID Nos: 23 to 48. 35 WO

2010/ 009987PCT/ EP2009/ 058803 23 The, anti bodi es of the invention may
be used AFINAGF pArPRRESE oRC adet e s WHCE Breceddseg ey or
ant i bodi &ssaria terimetiithi saeglondaos ohmyll qitthdd keughote Saphathesl wdsd N it

filter pape,t li%hﬂ%ege\t}:\ﬁBOdalg\ggée ngywn 4. 4 he ar %am%%g lbgn?l?é eﬂ)%esdence

anti body 1s contacte e containingt

f r agment©% Hetdof)t vt @fhanghpifr bdke aper tehiaredit @pnpm@rggp iprilk, or
washed \llpdlf'yn%rfild tsablte, sekveny %&@%.Pr\’ﬂﬂlorf gi‘fD‘t@.e_SHE%{eénL s@dh ydfééahée@e
materi a rrpee e AP- ti.de [ is und to the
i mobi | |azned(; c{ziLntl 6%5)7 B E&ggy PYhe %%prb tljlnbltmg &/BSh%IHygﬁ”t‘ﬁo%frﬁjt her
sui t abl eergbloarame, tymolrsasagfyvamel bufdegsnepidt5od.t hat will rel ease

the AP-peptide fromthe antibody. Anti-AP-peptide antibodies may also

be usef ul |n d| agnosti ¢ assays fgr A%:geptl de, e.g. detecting its
occurre e IdpeMpilo148SLal | 21T S s gd‘tou?ePéniil?ﬁ%%est?féd
ant illﬁodicklssamipr’rse assedibnetihei dh agmoisiisd gfl aamgl dodnstsoni ihcphldnirﬁgul ar

2, neur odsgengaiing (dseascochaalad JOMIAL 0! R SoBSSILNGL O

mld cognitive inpairne mer’' s "di sease
i nst anceSPHAdISd SASHRS] ﬁérdés‘éﬁ%%%slé‘c(lsmﬁ%r bpanfPEal i) wediter ' s

20 dlerrelrﬁeil.&fol(dl_gAB)alSU(iho@ﬁef@%thd:tmaﬁrﬂldkﬁlnﬁ&ﬁgnbhé‘eéE@D}Alﬁﬂ

Fam lia nJ n neur o ratl 0

Syndr ong; I%glre e D@F{% %‘IE' |rre%°§£b?ls°enasseqla% “-8iag ﬁ‘gs}‘?}/c‘a f8ss of
appllﬁcatqmtltvﬁ?eH@ﬁf@ﬂﬂo@?l—"@?pty)awqh Vil ﬂ@ef zsatnabellledld\n ¢dgraitive

det ect lalb_Ln@EﬂQ'n%Tnét (Mgli\?{ ﬁyﬁ?i»??{l@fé SAP.fl:f'eJ?ﬂééﬂ |saQ|l§e§@éChLé"@yn sy
gener a uped_i n e follown e

gener &l | el auRed Lt e b oo g St eaer Lo o Lo (e aqqu s
can be lahglcediosiitsh (DHGChadypesotmm @sm gatriré nseohDegemresi & esang lzed

in Curr t0GQ).-S, i I , d t..al .
U PR e e R e Sadferin B ash o
{ S

exafl e DEREYHG JEBDY vARY E%fﬁlb%a%e%&rufséu DggeRGlaci(R
counti ngptidh dibkaEkgowbsernird abedsd Scuctmaasrsabeaeaatmtcmar@tleﬁd—

(euront umehel Bl esheot,bh ol SSEELIL AN L deplxall ves,, (hodgming and
its derivati rpyt rirn-an e are
scler051s, Creutzfeld Jacob dlsease, Parkinson's disease, HIV-
related dementia, ALS (amyotropic lateral sclerosis), inclusion-
25 body myositis (IBM), Adult Onset Diabetes, and senile cardiac
amyloidosis; and various eye diseases including macular
degeneration, drusen-related optic neuropathy, and cataract due

to beta-amyleid deposition.

30 "Amyloid B, AP or /P-amyloid" is an art recognized term and
refers to amyloid P proteins and peptides, amyloid B precursor
protein (APP), as well as mecdifications, fragments and any
functional equivalents thereof. In particular, by amyloid P as
used herein is meant any fragment produced by proteolytic

35 cleavage of APP but especially those fragments which are
involved in or associated with the amyloid pathologies
including, but not limited to, APi-is, APi-a0, BAPi-s2. The amino acid
sequences of these AP peptides are as follows:



WO 2010/ 009987PCT/ EP2009/ 058803 24 avail abl e. The fluorescent | abels
can be conjugated to the antibody using the techniques disclosed in
Current Pro00glVe998n | nmunol ogy, supra for exanple. Fl uRGTEEREIWISSHAN
be quantified using a fluorinmeter. 5 (c) Various enzyne-substrate

| abel s are avail able. The enzyme generallly catal yses a chemi cal
alteration of the chronopgenic substrate which can be neasured using
various techni ques. For exanple, the enzyne nmay catal yze a col or
change in a substrate, 10 which can be neasured

spect r oploptoyd r(SEgl IIp. NAl.t eynatively, the enzynme may alter the
fluoresc herg | um nescen 0, substrat e echni gques. f or
quantify? g%gﬁiﬁ%ﬁbgkfng%gug%gsgg%é%ﬂéggdaeggfF%55V3g6§%?_§#ﬁ;Gln_Lys"
chem | unkeiestemPhaurderale -Géeoher-Wedihwrificgallsp-éxer6ed-blaalle~Ile~
chewbcalGI%fggd4M@gym31m@yytb§p_@§jIvéjijjéﬂﬂldmhich can be neasured
(using a chem | um noneter, for exanple) or donates energy to a
fluorescent acceptor. Exanples of enzymatic | abels include

| uci f er a&sfesl<{4 o(SEQ A&f Np.| @tiferase and bacterial |uciferase; U S
Pat ent Nﬁbpfhfgiblﬁa@he—hQQLﬁ§5L%Fpigé%i%£?u¥§yQ%EﬂgbgﬁLﬁ§glﬁ%ﬁfﬁ%n-Lys—

mal at e dehydr ogenase, urease er oxi dase “suc s horsera

20 p
per oxi da<@ ({aRPde -ZhraPlASC hROATIRI BSE L U SGa-denosvaasey-Ala-Tle-Tle-
gl udeamt asa,ed-yrazyEe -Gigechar vale-woxi dases (e.g., glucose oxidase,
gal act ose oxi dase, and gl ucose6- phosphat e dehydrogenase),
het erocycl i ¢ oxi dases (such as uricase and xant hi ne oxi dase),
| act oper®kitadfe, (SRR ABpBPoxBlase, 25 and the |ike. Techni ques for

K/g{uh Ugatiﬂg—ﬁrﬁ—yﬂ@ﬁ-P‘h@—ﬁ_@tgi—HQ?'LE@@S&@?F@%@@&JDV@SHiéil?'ﬁé‘—@ltn—@ys’-
ods for .fhe Preparation nzy.ne- i ho nj ugat es r use in
Enzyne Iﬁ ﬁ%@sggf,%%ﬁ %%?ﬁgg§"$%Pf¥g%£§y¥£%eE%ﬁﬁBﬁéygféfyiéé%_ e-lle-
Vundki s)Glndadeted -PrésslyNew Yor k, 73: 147-166 (1981). 30 Exanpl es
of enzyme-substrate conbinations include, for exanple: (i)
Fbrseradismwﬁerqxida§e (HRPO) wi th hydrogen peroxidase as a

subst r at €£CWnérei 7Tt héﬁhvaP%ge?Fﬁfe‘?%ﬁodﬁg'éeﬁlilaﬁ%}é Grepratesl forms of
precur soaf( ehgit etbhophenyhenglat e (iGPResatug, 8t, podltion 3 in the

t et ranet.hyd J.di ochl ok i |M% . I l; ' - ;
phosphat%gleno?%ae\jslgﬁugégé- ﬁl?t?%’pﬁ%nél P %éﬁh%tlaléhagigﬁér%%g%cnﬁéc residue
subgtr ates @td 1280 201600938y ey BEEIYS (59803 essdpe; j Inparticular,
- D-gal ac}:ﬁ]pfgiGjla,ﬁ-@:BBaga:.ﬁsew h@ﬁ@ixﬁi;ﬁﬁﬂw't]?lt&léﬁét E@&@meﬁiﬁs Ovhich are

p- ni tropheny1- 0, -. al act osi dase) or. the flugrogenic, substrate

o et hy RN oSSR LR e nle e REREr B laies

enzyne- substuchng .c brtsi hati dEBleed tvaidG@Ebi-@bteost Hoskr -zt bedo T @l +ids-
art. Songtinmes, the label is indirectly conjugated with the anti body.
The skilled artisan will be aware of various techniques for 10
ach?gving this. For exanple, the antibody can be conjugated with

bi oti n diie apguehceleoffhkbe Br badnivatldgortirescaftelaliekss nehtafpned;-sq,
above c be cep] ugat.ed . w i..din, or vice versa. Biotin binds

sel ective y&fogg%f%?%%hﬁ Fﬁagghghe | abel can be conjugated with the
antibody in this indirect manner. Alternatively, to achieve 15

i ndi r ectaAg ®y42gqisEQN IDf NOohe4a) abel with the anti body, the antibody is
conj,ugat wh,th.a soal | pten (g, di goxi.n) and_gne_ the B _
difggren ﬁ%géa%P-ggﬁeﬁgsn%%fiéﬁk£#%1(gkg W%hcgﬁfugé§e§1%wi&55%$u val
ant i - hapitaT BheriAded( 1 ehgp—dat TGV gfpd W samlivisoy Y -AThusle + hdi 1@&lot-Leu-
conj ugatian-vaf1 -hg-tabelani-vh thee-a1a

AP 3-40 (SEQ ID NO. 5):

35 Glu-Phe-Arg-His-Asp-Ser-Gly-Tyr-Gilu-Val-His-His-Gln-Lys-Leu-Val-
Phe-Phe-Ala-Glu-Asp-Val-Gly-Ser-Asn-Lys-Gly-Ala-Ile-Ile-Gly-Leu-
Met-Val-Gly-Gly-Val-Val



20 anti body can be achi eved. The AO anti body needs not be | abel ed,
and the presence thereof can be detected using a | abel ed anti body,

whi ch bi ndWOt201¥/H&8A0- ant i body. 25 The anti bodi es of theCHERSEMISS503

i nvention may be enployed in any known assay nethod, such as
conpetitive binding assays, direct andléndirect sandw ch assays, and
I munopr eci pi tation assays. Zola, Mnocl onal Antibodies A Manual of
Techni ques,_ pp. 147- 158 30(CRC Press. Inc., 1987) Conpetitive binding
assays rid y3'0'$f3 tREQFD NPy 61 *a | abel ed standard to conpete with the
tﬁst San(plle-HTE&IAﬁgeHiQEAbedéBQGM&%iﬁy:&—dlidﬁ\lala_d}laﬁgﬂﬂts—Gﬂnlélﬂizébmy—-\fal-
The ano ept.i I.n e test. sanple .S _Lnverse

pr oport?ﬁgﬁ]%lc)gqég\%l%é%taﬂrfloﬁﬁb gﬁs%%ﬁd%ef% %%na{?yﬁeg&ﬁégﬁ%é;%_%/Joef%]eY_Leu_
ant i bodi¥&t~Vieol TH¢iGlivat e det erni ni ng the anmount of standard that
becomes bound, the antibodi es generally are insolubilized before or
after t WD 2010/ 009987PCT/ EP2009/ 058803 26 caqnpetition, _so that
the st antfartf Hnd il 3‘?‘8 PREECRF e HEUHT $b R 24Rti b8drBs hrjtowing
conveni entdms be separated fromthe standard and anal yte which renmin
unbound. 5 Sandw ch assays involve the use of two anti bodies, each
capabl e of binding to a different inmmunogenic portion, or epitope, of
the prot®in tﬁ?tﬁé’oﬁzé(t'eEPéH‘?‘CF%rhS%%n’dwtéﬁltaslé:ag,lnfiﬁet?e%@ RepfjIGes or
anallyt e i s bawndaby sathersdfanstdbeyabihi il ths higrobiEFiZegy on a solid
support, and thereafter a second anti body binds to the 10 anal yte,
thus formng an insoluble three-part conplex. The second anti body nmay
itsel f be | aBeltddorrt Recacyei et thl etamilet yhedrriacsasdndivle e HhisHyts)

or may be neasunedaUshBgoanadh i FBALIRGONW) nvantitbedy that is

| abel ed with 1%_ebehect abLe iety (indirect sandw ch assay). For

exanpl e, one prefeéerable ?%E%%f 15 sandwi ch assay is an ELI SA assay,
in W ch case the detectable noiety is an enzyne. For

i mrunohi 5t ochemishty, abheriil 85U SAMM @ MY 2be hreesh,ok. {4 azpn
be enbedded ingéara ian aﬁd f?xed with a 20 prgser{élartli%aé cguch é%dm%

f
formalin, for* 8ARFLENak aghte?f¥: Kits As a matter of convenience,
the anti body of the present 25 invention can be provided in a kit,

i.e., a ackagg(@g]&gﬁpi i.on of re n ' e no, .
Wth i nsf'r uctions for apeiofggﬁgntgt e}edéggﬂn%sg{%%?sdg%g Qg\%gg’e ‘?rﬂéeéem
ant i?Body is |1§t?elwaéd8\mltehpaﬁteﬁgyﬁ%$ i kiqhadin ofi sefddensibedy dtas @
mq ﬁOESCt or $%@w'1;ﬁaédb¢qhbﬁgﬁnggﬂ@cﬁ@d ﬁﬁrcﬁn %ﬂ@f ltIrDatq@sﬁr wpr&;),r 57

ic prov. t he _det ect abl e_chronmophaore or or.ophor e .
addi tion, ot HEIS addi By ey rarE;l/nBea?h%l%%‘g W 4SS5 E b FP%%%‘? b wos:
buffers (e.g.2& Bl%ck8oubhdr 68r |ysis buffer) and the like. The
relative anounts of the various reagents may be varied wdely to

provi.de for concentrations in solution of the reagents which 35
Subgtanti al | yuBpEI I, EERESERSITI T yooftHh & TREERI NIPAFEPE 0l BhE 5

t he reagents mey ‘e ipbdel gedtasf dtlye povadey sshaisualfl galkidophtibhadd has a

i ncluding exclpiRns dehiseRuRACE1 SSPLMA®From sEQ ID NOs: 51, 55, 59
and 63, or an amino acid sequence selected from SEQ ID NOs:
52, 56, 60 and 64.

30
6. Antibody according to any of the preceding items, wherein
the variable part of the light chain of said antibody has
the nucleotide sequence of SEQ ID NO: 49 or the amino acid
sequence of SEQ ID NO: 50, and wherein the variable part of
35 the heavy chain of said antibody has the nucleotide

sequence of SEQ ID NO: 51, or the amino acid segquence of
SEQ ID NO: 52.



WO 2010/ 009987PCT/ EP2009/ 058803 27 wi || provide a reagent solution
havi ng the appropriate concentration. The diagnostic kit according to
t he i nvent WOrROH98dnt ain a 5 further biol ogically actiRE&E/BRIDEHIGR0D
as described below. Especially preferred for the use in the

di agnostic kit are inhibtors of glutamiflyl cyclase. The di agnostic
kit of the invention is especially useful for the 10 detection and

di agnosi s of anyloid- associated di seases and conditions, in _
particul ar nethtoRRYEhESHFE Ndi $8a8BE k| RFFGe6Ehd LeRsuprherein
consi sting ofthm |eh:iegnic ipaeti spathaeni g{tMadhainAlczheianer a8t dbs@asieas
(AD), like faor,l .spor_adi zhei ' i.sease (SA . :
Fam lial Al zhtga}%éner}ﬁ@%g%r%e%%t F%&%Eﬁ%}éﬁ 0 I@Ngfﬂ I%i%alo(:BFlg%i dhino acid
Denenti a ( FBOe®fN Tl iSE#2 DENNSh Pémednd avleRED)N theuvedégehermaitoret

in Dewn Syndreie;hdaf ehalhy ol éB@&%ﬁﬁo&h{;%%e-phEh%uE'l@§€E&e
I nventi on pertains | |

n particylar to_antibodi es which 2Q are

charact eri zed® TR T Hat #ﬁé;;@bi%hd&f)o ig' pebtite AR FHPgRSIERPAT (3L
The present i3@EntD @P:al>5$e pertains to anti bodi es which are
characterised in that they bind to AP-peptides or variants thereof
with a high affi_nigé%. Said high affinity means in the context of the
present §nverfttoPody FGORAEYIofCadKD 25 Wi RFSseding7 1keBR - pEReEsin
preflérabl y a > walnimbdfe pAxr8 bFothbeligit @l rewdn sanBeaptehedalias a
KD val ue of - - - b i 1t izve antihodjes bind
fo AP pepti de i Ch s Hidne, @%ﬁﬁ?ﬁ{i?ﬁ h%%}fpfrﬂ;éf‘%?guéﬁéoﬁn%&% hEo Pt
anti bodi es. 3IULE 9fc FE& IPhBOCan®$ borlyd ivdagieainetals| yaainbhocharalof
ant i ;Jody and trse sRl-a6t ethafihoBrt Beid okhovhdag, gfa%urthépn)ﬁcieﬁéw AEZC
2923) AP 6-1-6(DSM ACC SAP 17-4-3 M ACC 2925). AP 24-2-3( DSM
ACC 2926) \Aﬁ%%é’&zs%@rfépﬁgogg%%%% %afﬁéloaﬁﬁlﬁloaﬁq&%%? (ﬁﬁg
to tlhe preserEG Medtd:om0i.s especial ly useful in a diagnostic nethod
to detect anyloidosis, in particular a neurodegenerative disease
sel ected fromth oup consisting of nmld cognitive inpairnment ,
(MC1), fﬂzhei%{btrﬁ?%@ &i%@égé“?Ab?, apy k‘réjll f%re ip%ﬁ“‘&ﬁiéélgs ggﬁ%iai cwherein
Al zhei mer' s dilsease i@BAB) pertFam thal 1 Atheilem sfdeagdt rasiliédP)has
li ke FamilialgBritishPementia,tEBD) ayf hial iLs ' :
(FDD), neur odegener at i°on in Dg\lf\n %/n%?g%ed: pr efogr QE?B'E}EAF?EE?EWQ% %Cld
di sedse. sequence of SEQ ID NO: 62, and wherein the variable part of

the heavy chain of said antibody has the nucleotide

sequence cf SEQ ID NO: 63, or the amino acid sequence of

SEQ ID NO: 64.

25 10. Antibody according to any of the preceding items, wherein
said antibody is selected from the following group:

AB 5-5-6 (Deposit No. DSM ACC 2923)
AR 6-1-6 (Deposit No. DSM ACC 2924)
30 AR 17-4-3 (Deposit No. DSM ACC 2925)
AR 24-2-3 (Deposit No. DSM ACC 2926)

or functional variants thereof.

35 11. Antibody according to any of the preceding items, wherein
said antibody is AR 6-1-6 (Deposii No. DSM ACC 25%24).



10 According to a preferred enbodi nent, the antibody can be humani sed
or is a chinmeric antibody or is a human anti body. Further, the
anti body a¥O281WeBA from t he above-nmenti oned group 15 RGREREHNSERE3 a
functional variant of said group. In the context of the present

i nvention, a variant of an p-Qd u-AP pegfide is in particular
20pGlu- A03. . 38, pGlu- A03-40, pGlu-A03-42 Further variants of AP

pepti des, are aII.(%?u-AP3"variants, whi ch 25 have been shown to )
accunul at 'inATWﬁﬁ) RiAFSRE G0 H8eql¥ntt Yie AAEHES dtaMgeatBerrin
precedi ng Al zdmidmritsilaidgedse APX2 & s2 def (esbsais alw .i Dseigacchetneen 10
and 42, e.g. in the above pGLuAP3_42, "42" would be the integer for
"x". 30 In the context of the present invention a "functional

vari ant "1 df e IoRE¥NErGeraRRY bBRyATS Wn et PEeEFARAD cht ¢S ai e tdie

b} ][ldisng capacidiicesntiBoggr i.scal Mmé:ﬁifmﬂdwg:xcmla&ien:&@%lm l?o@j},g]tbr an
affinity to a u-,AP3. eptide. ar nction arjant..thereof. The
provi si on of%§%%#Q93n2598ﬁ38£vg?%ébn%? §5qau§%ﬁ %ﬁg h8%5+?1§%'and

enconpasses the above-nentioned possibilities, which were indicated

2010/ 00905 7PCT EBS0007 GE0805 B0 | e et oy EeeehD Phems i nse in
antibody is eaﬁ?%ﬁSHﬁoFra n%ﬁt?eBEig%f?ﬁéﬁn556V@.tpﬁrﬁofurther

preflérred enbodi nent, the inventive antibody is an 5 anti body which

bi nds t he i ' [ t.he L.bodi '

above, ?Hgbafgﬁgﬁﬁgg §ﬁ??ggﬁ§ggggﬁgfggéﬁrbgggEé?g-%?§%ﬁ??€§%§ﬂ§%?f-3
and anti body 524est3d frol Fhet hetlPtidiedtédPénbodi nent, the anti body
of the invention 10 is an anti body which has the
conplenentarity-dﬁbgpgkgin regions (CDRs) of the above-defined

anti bodi es. Prefera the antibody can be | abel ed; possible |abels
arelfhose as nent P6hBdABbeve and all those known to a person skilled
in the art of di agnogthps Wsesn®f antibodies in particular. 15
Preferably, the anéibggg is imobilized on a solid phase. The present
i nvention al so coRéalnsPan "aft®H68y which is obtainable from
hybridoma cell line 6-1-6 (DSM ACC 2924). 20 The present invention

al S0 relates Jia:8600Pes! &) ol MY £h fANRId:S a9 LhE 20li bpdie A% Hipfignedy

abOVﬁ. In particular, said conposition IS a conposition
di agostic udé; BEPECPAPFGT#dtY tHe dM%hdifosi s of a neurodegenerative

di sease selected from25 the group consisting of mld cognitive

i npai rmend  (MGEL: zhej : i i in ce. . :
sporadicnilz angfé& ?gggééﬁ%ggi» §r‘éQE%FiEkgiféﬁé?néfé@@véﬁEﬁFiéE
(FAD) |ike F&W'¥Pal British Denentia (FBD) and Fanilial Danish
Denentia (FDD), neurodegeneration in Down Syndrone; preferably

25 17. Antibody according to any of the preceding items, which is a
diabody or a single chain antibody which retains the high
affinity.

18. Antibody according to any of the preceding items, which
30 binds to the epitope bound by the antibodies defined in item
15.

19. Antibody according to any of the preceding items, which has
the complementarity determining regions of the antibodies as
35 defined in item 15.

20. Antibody according to any of the preceding items, which is
labeled.



30 Al zheimer's disease; in particular by detection of AP peptide or
variants thereof in a biological sanple. In another enbodi nent, the
anti body aWOHIME8fo0 t he i nventi on and as descri bed her@i/EP2eF058893 or
a fragnment thereof, exhibits 35 an binding affinity to an AP
oligonmer, fiber, fibril or filanment whiz¢h is at |east 2 tines,
particularly at least 4 times, particularly at |east 10 tines,
particularly at least 15 tinmes, WO 2010/009987PCT/ EP2009/ 058803 30
nore particularly at |least 20 tinmes, but especially at |east 25 tines
himg)hgr tdian tane ibicoei ﬁgcaf:ﬁixﬁ](gtiyot&;al’bﬁﬁl%hl@?@éeédlh@ ﬁtéxhé anotdieris
enbodi nent, [ ereof 5 or a chineric

anti body or aqFégéég%g&tﬁér%o%éfggﬁggE%nanlzed anti body or a fragnent
thereof is provided as described herein before, which antibody

substantia | )Arlb;h'ﬂ}@%iyt @baggﬁ@g@é etk AP, ar N FrkddbRInHBrPhgesese11 N it psm

Chow any Si QK E3Re cPakeRod P oo T &y RS angPa: or St sor

protein (APP). In another aspect of the invention, the antibody or a
fragment, { herepf,ar £t BR E&hﬁﬂéﬁf@ﬂ@%@%z‘% o LEAGEEDLed heT enfy o e
humani zed anti body .or a fragment thereof is provided as 15 descri be
herei n bef or ®XSHFCERYant £Bddy substantially binds to sol ubl e

pol yugeric anyloid, particularly anyloid f3 (4), including AP
e} I'n AR oLauyBh QQCOPM%C&% 3 %@efgyﬁ%ﬂeb@éyﬁ&éﬁ,
preferab not show™ an i‘'cant “Cr 0ss-reactivi

anyl oi d prec&ﬁ§6ﬁn5F89ePﬁ ODemHe islosdent i nvention rel ates

al so to humani zed fornms of the antibodi es as defined above,

conposi tions cQ ing said ze ant.i.bodi d the use of said
conp05|t%%ns or fﬁgl?ge%fﬁ%r$ Qnﬁ%i éélgr ggpe% SFFY £35S he

t r ednent ofazﬁl@edpsaég9ﬂeaam%mmpdﬁqﬁnﬁnaulweadmaﬁaa¢ s¢reqpaad ifogmarthe

in a human. %@o@pn%ahggsgﬁ r@fwﬂ&“c%%%%%lkré hﬂpQﬁfﬁé&&" @{mm%ﬁfetxe%
fromthe grogf consi sti.n

9.0 é? nitive |ngalrnen

Al zhei mer’ s §i*SEZSE ERP) "SPFR ‘Fd‘r °Indé 5B PaﬁYEd%@%eu mer' s
di sease (SAD) or Fam lial Al zheinmer's denentias (FAD) |ike 30

Fami | ial,Brigd éﬁb&eﬁw'a%cg@g}]gaeg £ 'é?'?m,s%l@%‘iﬂt 53;4F0D) .

neur.gdegeneration | n

neurddegener &Y V- ESadé ﬁ?oAﬁﬁﬁélﬁ%?h%l@ﬁ%é%§gﬁease ofhe Ppresehtl

i nvention | sabtis®ingHd’ectdetheh@itthe foll owm ng 35 hybridoma cell |ines

5-5-6, 6-1-6, 17-4-3 and 24-2-3. The present invention also pertains
to the use of the antibody or the conposition conprising the

ant i body7 hotPmees defdm egconding10 00998 7PGT/ER2GEY 658808281 labbve,

for use in ai@lilﬁbl\'ﬁhéﬁ"% Hea@neshi €sMRLROT: 21 P&l itdrC Wedbntt B S

dlaggostlc RS dlregfip t o, di agnosi s of a neurodegenerative
di sédse sel e ?% oA e g P6aF EdRsi sting of nild cognitive
i mpai rment (MCl), Alzhelner s disease (AD), like 5 for instance

sporadlcEAJz@%bqgaoﬁadbéggs§lgé¥g§M(ybdFQ@bblaI Al zhei nmer' s denenti as
(FAD) like Famlial British Denmentia (FBD)
29. Hybridoma cell line DSM ACC 2924
30
30. Hybridoma cell line DSM ACC 2925.

31. Hybridoma cell line DSM ACC 2926.
35 32. Use of the antibody as defined in any one of items 1 to 22

or the composition as defined in any one of items 23 teo 27in
a diagnostic or therapeutic method.



and Fam |ial Danish Denmentia (FDD), neurodegeneration in Down
Syndrone; preferably Al zheiner's disease; especially by detecting an
AP pept i deWor2040p®it s t hereof in a biological 10 sanplRCT/ER20§9%¥58805 v,
said sanple is a serum sanpl e. According to anot her preferred
enbodi ment, said sanple is a 15 |iquor28r cerebrospinal fluid (CSF)
sanple. In a particularly preferred enbodi nent, the present invention
pertains_to the following nmethod: 20 In vitro or in situ diagnostic
met hod &+ t HESIU8GnGEFE T8N ANt AT B dcititediapaeate oF an

condi tion, prefiecda-ysAbzhetserdssehsease cot@diphibai.ng the foll ow ng
steps: contacting an anti body according to the invention with a
sanple, preferably selected froma serum Iliquor or CSF sanple, nost
25 pref e?ﬁabl Vhe seeupcsanpley ov bEepedd f veepedy pait onybodiosised sof
a ZuglSCtt$U$R£@b@§gbﬁe$§tﬁ$é|&f§f§%ﬁ“%&lé&%@@ @QBH'Fh@ggﬁﬁu%“éﬁﬁﬁﬁ%ting
an etectin i ndi;ng of .the antibo o] pGLlu- anyl oi rotein
preferably p%ﬁﬁﬁﬁ dpgﬁﬁpa Ve r R G?ﬁﬁp?&?ggémﬁgyé dastactiad y,

t he i nventi omengicaiegsntoabioet hodofn diyagirosies of an

anyl oi d- associ ated di sease or condition, preferably Al zheiner's

di sease,_conprising detecting the i munospecific binding of an
anti body>dr HRAC 4e3F VA TG mEN 35 EReP dof YR S h GRFa Ve PdIpr bt el
prefl@r abl y p&dor#di3- pelptticdencri's disagpéeodra i Fensiltih Wailehetinelk udes
the steps ofd%éégtfgjnging the sanple or a specific body part or body
area suspecte 0 contain the anyloid protein into contact with an
WO 2010/ 009987PCT/ EP2009/ 058803 32 anti body, particularly a

monpgl grr%. am&% bosky aﬁtﬁ‘d&ﬁrdiin@gftboitéﬂ %By%éﬂ%ﬁ,n Yaid gﬂh&@ﬁh@f

anti body or ragnment thereof., or unan ..anti bo r_a fragnent
t her eof accog%%% £h%ftﬁuaqﬁ%§gﬁ?i6ﬁ gﬂ@lgga%é§%¥?ﬁ%ﬁqﬁﬂéggﬁab8fore,
and/1ér a funcanbhedl Papdrsh Ckeredfia-which anti body binds a pGlu- 243
peptide; (b) allowi ng the antibody and/or a functional part thereof,
to bind the pGlu- AD, peptide to forman inmunol ogi cal conmplex; . (c
det ect i it 1 helTt GrAde! BHOBROT heC ITRUIR dgic SPecuBRaRS ke an Ayloid-
correl ati ng tseopiesedcéiseasdsencmrafittiteg, i inupakogeehar I Aoipleax s
wth the preseneese; aBngneesof AGEAARERL decpy.the sample or

speci fic body part or ¢ ) conprised i nmet hod of _
det &P ni ng the e%PBRECHINAMA AHIRSHYC agragdénsukdemny Png dfsdiems 1
and/ or body fdoui2ds wibhcanpamsid@ofrdmt)a Guldiclitnguapsat®iieto be afflicted

representativ f th i ssue and/ or dy fluids under investigation,;
(b) testing swg'itgl s%rlr% Eeh%‘?‘s? he" p‘%oensdte)l(r)fcleonof ®afyl oi d protein with an

anti body, parti cubgaEkgtangopordgealofarhicbedyihedpr B¢ ny R@ Uteenyloid
protein, preferably pGlu-AP peptide from the sample.
25
38. Diagnostic kit, comprising the antibody as defined in any
cne of items 1 to 22, and instructions for use, and -
opticnally - ({(a) further biologically active substance(s).

30 39. The diagnostic kit of item 32, wherein said further
biological substance is an inhibitor of glutaminy cyclase.

40. An oligonuclectide selected from the group consisting of SEQ
ID Nos: 23 to 48.
35
The antibodies of the invention may be useful for the diagnosis
of amyloidosis.



20 invention, or a chinmeric antibody or a fragment thereof, or a
humani zed anti body or a fragment thereof according to the invention
and as deswOWedopsrfei n before, and/or a functional parkRCUVERN®NE3803
(c) determ ning the anmount of antibody bound to the protein; and 25
(d) calculating the plague burden in the tissue and/or body fl uids.
In particular, the invention relates to a nethod of determ ning the
extent of arryl oi eni ¢ plague burden in a tissue and/or 30 body
f1uids, %r%itr%kt%geﬁopﬁmt%nl@?e%wfﬂ fiihdieodisesl acompleritn step c)
i's dlet ermmmlcsawzrm f&@’ﬁnﬁéesemﬁetﬂis qbﬁcaj&%b ofthtehanltmguagé@gaﬁ@l

conpl ex corre Ates wt resen or absenc o] ote

particul ar" USRS SEpf §8§}83 FH° s?lf(fsrf aaﬁsﬁa?@%nénﬁsaf‘ﬁe {'1n ex'

i nventi (ﬂﬁﬁ?%ﬁrat@slrtgo metoorpostt i ohnewonpin ditveg artte aﬁ‘hebo@yolar,bmaﬁ ng
to the I&W@fﬁdcgp,lsorco@t@eltgarwt@néIm@rcﬁtfa&agﬁenkhéh%eogﬁepﬂrdea
humani zeawan i bod %%rrent t her eof. accordi ng he 1 nventi on
and as SoRRSgS0! ?ﬁé?P DBOPDIHOS 15 dett [EHSREFF nt HorHrEort
i ncl udi ngs argsHaghotiitbnal kyiegulyatenteantiteadwidl asyoder swladiarec i ly
funct L onely hald skiaerienl il Bud LARLADRUIAGA IohcChBeELLY S MMILcn 112

parti cul ar conposi tion phar maceut osition
opt i onall?cg}-”f%rtt%érh% lt‘f@ﬁ‘ﬁ#llé?ﬁﬁ %W%celﬁ%“@éllﬂ’y GbEeprBRPE: 1s
car ricer .wddheaaiiter eshbdirneni cgbl14 heolivetant iseieh sai §1¢eMPOSHif Yy, pH

conpri ses [%hcq,ta%ntwll cidYEeleaget Qgeaﬂ?ut :pc;calciey f_ef f e%h;ave ‘?%aﬁf Furt her

conpri sed FAventi on s a mxture conpr|5| g ah i body,
partlcularly a nonocl onal antibody according to the invention, or a

chi meri capiiiApOgheRl ga hhaopsatecd h@aﬁtﬁLs&%eauB@@aml zsddﬂtgﬂél&% or a
f ragnment thereogor %\ﬁordl to the I%tﬁ enti.on and as descri bed herein

bef or e i #tI A PﬁﬁE??%ha‘?I? S T4t PEGEYToRCamp specitic
der ilvat i el lov, frusstiesnabrl5epant s They edfhe iamtabbliéeapratilcallsed in

ef fecti V&@r&%no%&% oPLioNal hysi @ fuf tﬂg%rtltyuqlaqg5Caéhyo§§5ér¥eeratlve

subst ance. and/ or p ar maceut |caT accepta e carrier_an
di | uent &G é?ﬁl«?)@éieﬁl &Rpm E@el%r% 1SRG IngheLi AveAt FoR el es
to a m xdmpe rmedrer €It heAl uné hesr b od:o_@m |(ADACt LYReSEHSt ANCERricE a

od g ol AaBeTROL TR, P0efre B o iy O Ao o
t he 280 T dsnvidiAped SPﬁhnéﬁr}?ﬁlégJe?@r &ﬁkﬁéséﬂ §§§}§é§l§el(%%@)eoﬁﬁdf om

the 25 grwn icaneslisgpehentisd OGN tdie deipaidegenbraMdl, in Down
Al zhei net' s, di Sease i nst Cﬁge sporadi c Al zheinmer's

D
di sease % or EAMTT }é{PlN %ﬁ%h%ri}e% USMENTi®as (FAD) |ike Famili al
British Denmentia (FBD) and Fam |ial Danish Denentia (FDD),

neur odegenerditd Qi sl Dapp1 SYREL onE; HETBBRM Ak speL Ry Sy S0diRease.
25 labelled with a detectable moiety. Numerous labels are
available which can be generally grouped into the following

categories:

{a) Radioisotopes, such as 358, 14C, 1251, 3H, and 1311, The

30 antibody can be labeled with the radioisctope using the
techniques described in Current Protocols in Immunclogy, Volumes
1 and 2, GlUtigen et al., Ed., Wiley-Interscience. New York, New
York. Pubs., (1291) for example and radicactivity can be
measured using scintillation counting.

35
(b} Fluorescent labels such as rare earth chelates (europium
chelates) or fluorescein and its derivatives, rhodamine and its
derivatives, dansyl, Lissamine, phycoerythrin and Texas Red are



I n anot her enbodi nent of the invention, the other biologically active
substance or conpound nmay al so be a therapeutic agent that may be
used in t hWO20EE088”Rt of amnyl oi dosi s caused by anyl oi d PCTEP2AENISERO3
used in the nedication of other neurol ogical 35 disorders. WO

2010/ 009987PCT/ EP2009/ 058803 34 anti body¢ according to the invention
or by an unrel ated nmechani sm of action or by a multiplicity of

rel ated and/or unrel ated nmechani sng of_ action. 5 CGenerally, the other
bi ol ogi cAYF LS v orPYaRESHEYT | FelteicRe GReutFosoPrpaRgRPdstonthe
_enﬂagperasntmhqﬁmrgapeut &Zégﬁﬁﬂq&es atedyll ool iilne_CEr&trehaSBrofa_ocols in
inhibito m n , i o | ,w.pbenzodi azepj ne
t ranqui I{@%I?ng,ocdégef% %%o?%)ﬁegg%ﬁ%%'si%u s%%rcgﬁggorgg?lefjgag%gntlIzleDA
enhancergsingt et lewaligseI0 post synaptic receptor agoni sts, nonoamn ne
oxi dgse-A or -B inhibitors, N-nethyl- D aspartate glutamate receptor
ant agoni sts, .naon-.steroidal anti-infl tory drugs, i ox] dants, and
er ot onelt) ¢ PRCSHEoP R AHI g oNP STEEC AL T EEEUPAPEy ot T GG
rel at es deneratihut wedadeepei si ogelibcal dlgastatone odnpbendhsehegtreit
from t heg g OUD, 1CORRIi$hi BEnObe CRIPOVAUS ﬁfﬁ@aﬁoﬁ@?‘c@é%m?ﬁh@éﬁ | Ve
stress, anti-apoptotic conpounds, netal chelators, inhibitors of DNA
repair sHEHBIE pithén2o5YRSaRaY net BbbY3s & COFOTafNABIP- bR opafidtlt F31i c
aci do( 3 AP dari3ter epaBadedukbenat @l d; 3RBI)icallsecretaseatively, the

activato | 3- y e i.nhi hi tau. L NS,

our ot 1 et ot A3RA cnBCELEbASEIAY B Ui a SR RESLELES of e

cl eari ngFy¥PHepité-i AgcEBLRURAr febnpdriehityingmiE sheses on Neeresgrilce
tr chat e@&?mﬁiﬂﬂﬂé@; ab};ﬂsl.ugh@?cwm?glmﬂrﬁwe@t_ &3 @?}éhekg}:@e@@c%neﬁ,
SucC as | 1.0ltars u m,n cyclase, .antl-1nfla or .
o ecu eSS B S BN Mk B T e B er e GenahY DAY, 1R emit
ri vasti ghighe; woedpezn| beandaonre¢dl miard re chivihidgonhsnstand Diher

drugs inglihing a3y d%ﬂlé!t@%deﬁér%é‘ut&‘)éjiﬁ]%ﬂéﬁ%ts‘%gkﬁgw_ﬁ%?ﬁegﬁég In ﬁ%&;?les

suppl ements, and nutri hl ye sug gnegt S, g/
accor di iy" 19 3ME tgredBRE LPnvR f‘il % Hid fFFSSondrrr g, 8prefly luciferase
phar maceutd dGaldterdedepuablfergaser i @rs armitentaNdi, | defiB7aablépy hmciferin,
exci pieng .5 j i : I 0 i i he
comound 15 b SO ERcbaTe 2 et A0 gt AR RnPu b e ot A,

i xt28r e, PSFRETElasS FECRoAPoBRBSPEASHE RIECHEG Srr dRRERE, gp blipline

consi st iptggs’iﬁmaﬂasteacmqela&wa/sa&m nﬁl.udwﬁ@p/ az,}el,, 1gabaphan sescharide
ni aci n : nti.ne. 09987PCT/ EP2009/0588Q3 35 In.a
Further SRR e 5 e SR LT o0 ML 4 T0 CtRe T AURRET o g cose™
conpri sed AR ade fehudtPaenasget Mmtasiadycdn canriibadgs aceerdiamy to

the presgntcddtvemd @BndnRtnc0pki@aad) V. 1 RGBS EHELS ahl ¥rSseantablR,
carrjier an /%:? %(il‘l?l u&nthand/or ﬁn 5 excipient. In a fugther . :
embdi meHte e TR ur E§MEEEBY B T t S ATV EN ERGK iy ot T igs
gl ut am e deslcasdednhinbPt 6nllogat hetr adi .t h Merthadsi fodythe clrapaigs ttion
the presentg | ARNHLR ?89@895'89@& Yoo vk RRAEABGRU teAhlYassay, in
acceptabl e carrier _and/of a dlllluent and/ or an excipient. Preferred

i nhi bi t Jf&ERFASy G ERENT (BFcPaRRCRF & dbs arb &y Rl iR 2BeBReY5a I e S
parti culisw esearypl 3:1124121a8 $hesm) on pp. 31-40.

30

Examples of enzyme-substrate combinations include, for example:

(i) Horseradish peroxidase (HRPQO) with hydrogen peroxidase as a
substrate, wherein the hvdrogen peroxidase oxidizes a dye

35 precursor {(e.g. orthophenylene diamine (OPD) or 3,3',5,5'-
tetramethyl benzidine hydrochloride (TMB))
(ii) alkaline phosphatase (AP) with para-Nitrophenyl phosphate as
chromogenic substrate; and



15 The synthesis of exanples 1-141 is shown on pp. 40-48 of WO

2005/ 075436. The di scl osure of WD 2005/ 075436 regardi ng exanpl es

1- 141, theWO 6y04i0P8gi s and their use as gl utam nyl cyclBSEERZIWISI0DI S
is incorporated herein by reference. 20 Further preferred inhibitors
of glutam nyl cyclase are described i n2®D 2008/ 055945, in particul ar
exanpl es 1-473 as shown on pp. 46-155. The synthesis of exanples

1-473 is shown_on_pp.. 156- 192 of 2008/ 055945. The di scl osure of WO
2008/ 055545 r eBar BT 9y a6&afiIdese1 - (47 3P GRdi r vaht RehBomRtRRifeisubgsaate
as gl utamnyl 2hicyepaseviAlf biD-gas aksokNEQsPPrat ethdhameiorob¥nic

ascr b8 T SdoRrogeniet T RGP S-SR s 22 shown on

pp. 53-118. The synthesis of exanples 1-345 is shown on pp. 119-133
30 ofs WnaR0&hQh2¢her EReyAEsshesti L OfcIMB:120Q8825844 éGQ:l‘?II%IE? to

exanpl es_ 1-345, their .synthesis and their use as glutam nyl cycl ase

i nhibito?@?%%;ﬁﬁﬁé%ﬁgoﬁgtééehﬁfﬁin by reference. Further preferred

i nhibitors of glutam nyl cyclase are described 35 in WD 2008/ 055950,
in parti : A S 2. as; Boye . thesi
exanplegg%%%%é iéngﬁghﬁggﬁipbs ﬁgﬁﬁ%%ggg¥rﬁkgj%éS%%gSggggzé%ﬁe Ebéy'
di scl osul®® gtk B eS0E8F6589501+ Lol RYRFe WS variocus techniques for
201Q/000998ViRGH/MP2003/. 058808 36p ExanMH e Sant-i2bAy thai besyshhesdtsednd th
their use as gl utamnyl -c ase_iLohibitors is incarpar herei.n b
o er enca SR AL B b AL AP Ao P A e 168 R S8 Lol ohea
descri beaP®’g £aN) 2608065331 ed| Wi paraviditar caxarpreyersas BsoshHowrirols
pp. 56- 51 clde Rt hesksialnexadptess 1-2h i155210WAn0Be PRon Hg Sl Pfwith
W)2008/ 065141. .The di.scl psure $f Vﬂg008/0651%ﬁ rega dlng exanplgf
125, thAT BYrEREs $Paklot e v (26" - YIth -afihTFReyer At | hhi B Lors
i's ilncoripotiated lvemdugabyonebéreneel alidl Furtthehepretébody, i e bi t or s
of gl ut afi iHokY Gls2$8n3N6a 88 CHI PEd: | dh MO %%%%@%J—Qégga SgBRLdY G ar
exanples 1-27 a SQP onvEP. 55-59, The synthesis of exanples 1-27
i's showPh Pp.t50 921 610 2007 19052 h&eatiergeurkost W

2008/ 110538) ueegarddmighl 5nexatptiesptier? Bntikeidy Sgntheshsiaddydbai r use
as gl utamn cl i nhi ki LS4 Hololy erein, by. r.ef.erence.
Furt her a%%%ﬁeoraﬁéd ?ﬁiﬁisbi ?g?y% §g+%tlja¥ﬁ nyﬁ%%c%fleglslg ggggée‘gé}?b%{ in
WO Z2808/3EIBLY iGiNpRet RELLAYe@xanpl es 1-18 as shown on pp. 20 62-65.
The synthesis of exanples 1-18 is shown on pp. 65-74 of WO

2008/ 128981.,xThe .di scl osure_of 2008/ 128981 r.egardi ng_ exanmpl.es

118, tHae A AR E ORI aro RS g an iy oG BT SRE nH s

i s i ncorguy dredidiecsed byineferbakele@Rmriboker phéfhrpends ntg bitcord-
of gl ut aAiHoLy.Ccl ase are described in W 2008/ 128982, in particul ar
exanpl es 1-44 as shown on pp. 61-67. The synthesis of exanples 1-44

is own on pp. 68-83 of WD 2008/128982. The di scl osure of WO

2008/ 128882 ardggdodiieg eXanhpeesrdsdal;, irhentisyntmhgsbs andl ¢ head rirusenyas
gl utam o Jaeel,age chBll PLLOk Sad SodeALPALA! 89n0ehs! 0oLy, eleranse.
Further preferred inhibitors of glutamnyl cyclase are described in
WO 2008/2rPBdgslinestp spPAuLfar 2esanp A - BnURePSREWAL bAL P e BB/S The
synt hesimlaf, exaplienal- 30tk BoSheywna ezl GF 8@cahigbe¥D pp.147-158

200 /128§§§: di scl.osu WO 2008/ 128983 regardi ng exanpl es
1-3§P their é%%%ﬁ%s?gcéhdiﬁﬁgfr use as glutam nyl cyclase inhibitors

is incorporated herein by reference. WD 2010/009987PCT/ EP2009/ 058803
Competitive binding assays rely on the ability of a labeled

standard to compete with the test sample analyte for binding
with a limited amount of antibody. The amount of AP peptide in
35 the test sample is inversely proportional to the amount of
standard that becomes bound to the antibodies. To facilitate
determining the amount of standard that becomes bound, the
antibodies generally are insclubilized before or after the



37 Further preferred inhibitors of glutam nyl cyclase are described
in WD 2008/ 128984, in particular exanples 1-36 as shown on pp. 63-69.
The synt heWD0W00e8Anpl es 1-36 i s shown on pp. 69-81 of PGAEP2009/058803
2008/ 128984. The di scl osure of WD 2008/ 128984 regarding 5 exanpl es
1-36, their synthesis and their use as2§l utam nyl cyclase inhibitors
is incorporated herein by reference. Further preferred inhibitors of
gl utam né/l cycl ase are described in WO 2008/ 128985, in Earti cul ar
exanpl esSCABEL L hoRA SR2pptle 0862 T - TRE S FREAES P LBR C eXErm@dL -to1
i s showntlen {ribsaies obkyWr2068] 2808%e HepadihseHosuse ofic WRandard
2008/ 128 i .exa - eir synthesis and their use as
gl utam ny Ca{/n%%ié:% Fb%ﬁlgﬁl tggrllggﬁi‘lg%%%#&p}orat ed herein by reference. 15
Further preferred inhibitors of glutam nyl cyclase are described in
WO 2%08_/5133&9ﬁf &h iarglsra@r@tl 'ﬁgubme eeq@érph has dle Eggﬁ?gh@?ea%éz g(r;%?%é%g%abme
synt hesi s_ qf. exanpl es _1- S_shown_on 0 :
The di ST oUrE G \iB F0057 136586 TEIAIHY RRAGTEE 197 SRHERe: Of
synt hesisheamt datiseinr tusbeadegbatedi Nyl ayaeinakd cROakaklbi tioe stést sample
i ncor porgiad,erel Bobvdr siesencest | dhsitdddy amathes semhadh e efod e
invention mxtures are pr,ovi ded that conprise " at,%gpl cal .

ant i psycHoticSUPEREH - a8t bheE T &IAChentIPpfish e, to the

ri spéri dord,vtay,i phpsafokring 25 Dhanzdgdienehree-phett ceap ent TiHe

posi tive,ang N p hot i tl(%[%i i.n i [

del usi ons ot d;%gﬁﬁbgﬁgoﬁgrgﬁ%%ﬁﬁ%ste lbe;?lchg?}zeg ?%%%ﬁ%%%:er?ﬂ%ty
der ai | meffliracingeRcvarht §Fsauntl ©F 6y OO NegsysFganFee BRMVEOT , as
wel | ﬁs amh _ﬁmaﬂh Bi@ulﬁhahheﬂbddfﬂfﬁl@@ﬁ,isls’vlrlalﬂ?éﬂ,edaﬂﬁtﬁ.f)@i @ét&@&i}ﬂlﬁ\mﬁety
t oget her , w t. n_antipo articul ar nmonocl onal ant

accor di ng-'t olrteﬁ:(e% i%ral‘\r}gﬁ angé/%%f) barbf?%%xa%p;ea Chrner f cejéér:?il%gtd%eor()fa
f r agientsantsrigdf aseevaliRuaanFEEIR atsdnodyiromhachr ggaenthe etepftable
accordi nghitd +t R izAveRtipa. and as described herein and, optionally, a
pharmaceutically acceptable carrier and/or a diluent and/or an 35
excipient. WD 2010/ 009987PCT/ EP2009/ 058803 38 before conprise the
ant i bodyFandnruaobhisltoghenl syractihve tSidmstcaseepleespeche vetgsh iar a

t herapeuti cald % ehheCHEY ErBERALY -igggezamrﬁpgugd?iwatwfggd%e

suitably used in mxXtures in_ 5 conpbination wt he anti

accoPdi RF ETRELYPeSEAR PAVENETDH Tr & We S4MBE6 i n W2008/ 065141
(see especially pages 37/38), including PEP-inhibitors (pp. 43/44),

Li Cl, inhibitors of dipeptidyl am nopeptidases, preferably inhibitors
of DP IV or DP IV-like enzynes (see pp. 48/49); acetylcholinesterase
(ACE) 1RiapHiasitier £1t§ee p. 47), PIMI enhancers, inhibitors of beta
Zi;:r e; asgssha( %_%fatlé-r 6];) coh?@hibéﬁ@%,s @{et QAR o@@cﬁgh _@tﬁespf§@@f1tpp-

, 4nhihitors_of neutral  endopept.idase, inhibitors o : .
hocshod B e 2% PRebsy 48l TR T tas - cTRRal Bhakas T B AL Lon
muscar i mi MMbegeatept.or raadageornsied (@epipgs 46Xh NVBArdst r ecepior
ant agonid s (1$8AgPRhet @k 4§hos 81 OMBsde f CGRREQN thBhLREIRESy U StamNgq

H3 ant agoni sts (se p. 43%1, Lm’run,om)d,ul atory agents, | munosuppressive
reEbBd"F

agents OH%h 3y&REYEE t oft thet HES CORSIEERERY R TR RfFEITS
(nat al | zteab)red\Neyr eéhanefif amgr [ «li ne-SRubstammet bréalbespuzunedy) , | R

208 3oNBIp A0 Y VR 421CLLBLL B Sdon ACloht 1B -oRELE) X NP (AC
’ addition, other additives may be included such as stabilizers,

buffers {(e.g. a block buffer or lysis buffer) and the like. The
relative amounts of the various reagents may be varied widely to
provide for concentrations in solution of the reagents which

35 substantially optimize the sensitivity of the assay.
Particularly, the reagents may be provided as dry powders,
usually lyophilized, including excipients which on dissolution



SH636, Differin (CD 271, adapal ene), BAY 361677 (interl eukin-4),
matri x-netal | oprotei nase-inhibitors (e.g. BB 76163), interferon-tau
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cysteine protease inhibitors (see p. 44); MCP-1 25 antagonists (see

pp. 44/45), amnyloid protein deposition2iinhibitors (see 42) and beta
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i ncorporated herein by reference. In another enbodi nent, the
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fragnment thereof according to the invention and as descri bed herein
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fragnent thereof according to the invention and as described herein
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WO 2010/ 009987PCT/ EP2009/ 058803 40 hereditary cerebral henorrhage

wi th anyl oidosis (Dutch type); the Guam Parki nson-Denenti a conpl ex;
as wel | aswexiaroogisteases whi ch are based on or associ aRGEUERNGINHS803
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in a phaCPCPm%JémJif@aIOIfymaééepf)abi’él‘f%rmpdﬂ{mtefmér M@ﬁwlééah@ymemes

present df@@ﬁﬂé(¥lﬂ)§ aimet hed iﬁ%téﬁbénéﬁﬁﬂﬁdl%gAl&h@@ﬁéﬂgsQﬂlsease

al | evi at t he S.0 | oi dosi roup dis

di sor der s gt i&ﬁ%hgéﬁ%bﬁ‘%ﬂgﬁ (ng*R) :HH% ]fe?f&laﬂal
secondarir amdhoildoens iandFage- alediaffadllamﬂl dlagoshs Dsmehtds (FB3Eases

i ncl udi edt aI [ S : mld
Cogni 11 e I A T 7 30" et e R ASaa Al 2T R For

i nst anceSRASG ¢ Al zhei ner's disease (SAD) or Fanmilial Al zheiner's
denanmt i as (FAD) like Familial British Denmentia (FBD) and Fam | i al

Dani sh e i wy body
denenti a er egﬁ{ tl8D)ac rgg%gggge%@% H?er}l tth%%m%n%:gg ?Ej

type); zglr@qrfew@ﬂamrpaﬁkan%ﬁmgéh%mnfalwmlogx lSa§ mmana@nmwy

di seases which are based on or associated with arryl oi d-1i ke proteins
such as progressive su nycl ear It| sclerosis

& out o7 A Fin cRs SHEABBRE, RF e Ble g Tk kR SBpEr Rt tamshineoe
ALS 1Gamymir gplise ket er éhnsthen@‘smsz)l;laﬁtduqu @adelt g3OUD|- abetes; senile
cardi ac anyl oi dosis; endocrine tunors, and others, including macul ar
degener at| on by adm nistering an anti body and/or a functionpal part

t her eof , Lﬁhepéi‘at“lt@ﬁﬂtaf’ﬁyt%ehlaﬁ%%?‘}‘ied“’é’rﬁqtl}&&y andpoiaBt f Yhadt dhgilv 2P
part thepm:o:f:,da)rlsamomammtubmror m xture conprising such an anti body
and/or a 35 functi onal part thereof, to an animal or a human affected

by suych a d| en COfT’pI‘I sing adm nistering the antibody in a
t herapeut i caI I fAP Ive amount. WD 2010/ 009987PCT/ EP2009/ 058803 41
It is also aw ﬁfl@)ff the invention to provide a nethod for the

treat ment of p@l}ﬁ'—gﬁg_()§i s, a group of diseases and di sorders

associated wth anyloid pl ague formati on including secondary

anyI0|d |5 ,and age-relat | oi 5|5|ncl di _ byt not limted
neu(r)%d%tdéerfer |l\‘?8 di 8§ %@gﬁ, JﬁP s 39 g1 Bﬁ?{llg rﬁﬁéﬁﬁﬁ&ﬁt which

(I\/CI2)5 Alateeilresr! shdwseblsea¢pdDyyldtikelf dthd hgkancesspocandéequence of
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like Famljal British Denmentia (FBD) and Fam | Dani sh Denenti a

(FDD), rikirgfsy&verat i8RSPRT CBGHT %Y %Mrézfpﬁrﬁl ctifabi§ WS PEHE
or condiABs;on,characrvericzeask heaa ihaegeaf foognkti ve nmenory capacity by
adm nistering to an ani mal , particularly a manmal or a human, an
anti body, particul arl ghar maceutical conposition according to the
i nvelt i o drite &@n&@:zsé—r PBeNfcPer TN U S YETE iped f'Fanehbow hefhr iand "
i nventi oy pi}@/lldlg@nalﬁret Badn}S@@ red aamlmlwodyn%@%ﬁl PgL&£0eNi dHeve
nMenory capa ut articul ar r storing the co nitiwv y
capact tyP By SAPRRIEIRRr B I?»’W@ A0 SRR S UFY O TG
from rrerm&ﬁpnxmaltronenp%y Bl et wideng 1t duastannahl yapbant d:diea:requ a
MMl The provision of such functional variants is known in the art
35 and encompasses the above-mentioned possibilities, which were
indicated under the definiticn of antibodies and fragments

thereof.



20 or a human, an antibody, particularly a pharnmaceutical conposition
according to the invention and as descri bed herein before. It is a
further obWec0104f0998fhe | nvention to provide a therapeut i RCEZEP2009/058803
conposition and a nmethod of producing such a conposition as well as a
met hod for the treatnent of anyl oi dosi 8% a group of di seases and

di sorders associated with anyl oid plague formation including
secondarf anyl oi dosi s and age-rel ated anyl oi dosi s includin&, but not
linited 19,2 RORGIEGEh EFROPESTT s B3R A TSGR0 18s 2/i RAtEBYRAY t fagment,
i mpai r mead dM3lnsd Albekei.nmer’ s di sease (AD), |ike for instance
sporadic Al zheiner's di sease (SAD) or Fam lial Al zheinmer's denentias
(FAD) like Famlial British Denentia (FBD) and Fam |ial Danish

Denent i al®f FDO)ur theyr pdedensedt fopodimdaywn Bendrysptipar entibedy yis an
di seas_ste &t o) wrg@htc!aahggt ebi zﬁg_ @p/ifo;?é? ﬁdhq& %t 599ﬂat%yetﬁ@rmry
capacity, using an antjhody according to the invention and_a
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parti cul ant ikdduy iemlerst, i entibbdyes7+4-3 hend regatibvedty 6#-an3ani nal ,
particularly a mammal or a human, suffering from an

anyl oi d-assocji ated condi tion characterized by a | oss of cognitive
nmenory cHpatityF thedt Predgsred eHeod Bt diicor s ibegHi of vENfehwrgption
capalc)oi fj yis RAAMRIHES oY imri]wat BAE ath@.nzﬁbnhfleh@dﬁ:agiiypﬁ@fdéﬁﬁlil@Ih@fre?géons
ant i bodi ce A5 . For _Rr ion . yhri e..BALB

m ce (Chgcrsffﬂ(\eés) Iﬁfvgtrh)e 8P %ggv\g%ggﬁ%%eg%f%o%s?%d. %Ir}r%?%ﬁﬁgggi It}FGi) ne

For the jeridratdy emnobet RabRybEi depasiblae appdisomaecehpsei ae Pentioned

;Plzf E- ib\?é]lﬁjox;é qn@%qtlz QIB% stgt RRPFAMD L@r%oé&%ﬂ\/!sg@m%lan&ggglge ?&'ﬂt of

el I kul turen was used. igen : e pept.i u- sequence
pGﬂu-FH@&ﬁﬁﬂggééﬁIﬁﬁeﬁOP?6§ggﬁB§dﬁ%§ugbégugﬁfﬁﬁggy As an i mmunogen
the Ipepti de was coupled to bovine thyroglubulin (BTG SIGW) via

mal ei m do graups,ify omykhege s gl er enindddikersq 3@ Ehlgow?eﬁhéé@.k_ers of

different |l ength were used from N[ enal ei m docapr oyl oxy] ‘succl ni m de

ester (EMCS), succim nidyl-4-

( N- mal ei Thalametdeyit) iayehohexaat e casbmeany Grarindabaproahedh (1LSMCCO)
and N-[ b: .ej_ni-do y cioimde ester ) 5 t he
det ecti on of t é%bg%%&a%g§¥%ﬁ?#gogg%grﬂﬁﬁ%§ighg gggﬁié%émégpg)'
conjd¥gat ed to bovi ne serum al bunmi ne (BSA, SIGWA) via naleinid groups

from sucmidigicdeht6-ihtbnirbei 81 dopropi nardde) kexgpeatebn (FMER . WO

2010700998 (1 CUEPZ0Q2L 028803, 43 RLPAYSs above. 1In particular, said
composition is a composition for a diagnostic use, especially
for the diagnosis of a neurodegenerative disease selected from

25 the group consisting of mild cognitive impairment (MCI),
Alzheimer's disease (AD), like for instance sporadic Alzheimer's
disease (SAD) or Familial Alzheimer’s dementias (FAD) like
Familial British Dementia {FBD) and Familial Danish Dementia
{FDD) , neurodegeneraticn in Down Syndrome; preferably

30 Alzheimer’s disease; in particular by detection of AP peptide or

variants thereof in a biological sample.

In another embodiment, the antibody according to the invention
and as described herein before or a fragment thereof, exhibits
35 an binding affinity to an AP oligomer, fiber, fibril or filament
which is at least 2 times, particularly at least 4 times,
particularly at least 10 times, particularly at least 15 times,



Conj ugation of the peptide for imrmunization 5 Conjugation was
performed in two steps via SHgroups fromthe cystein residue of the
pepti de. 1WONIGZHYI8At i on of the carrier protein 2 to SPCHERNIKIIEE03
respective linker (50 ng/m in N 10 net hyl pyrrolidone, NWP) was
added to 2 ml of the carrier protein s@bution (10 ng/m in 0.1 MM
NaHCO3, pH 8.0). The reaction m xture was incubated for 1 h at room
tenperature (RT). The reaction mxture was thereafter desalted usin

a SephadBrGEF CAMMTly125 %2t caY, Cifioh Bids SSEECLRbE 5t @H W%&F?%
mM sodi umidds phiesphattean2blenM NaGly off hiky 20 @UBPi Agnehet he

mal eoyl ated BTG with the peptide 250 pl of the peptide solution (10
nmg/ M in Aqua bidest) were mixed with 2 mM of a solution containing

t he mal eby|tidd caatiher 2obponenhs 42 B gadl) oircnasratmendi tmreot
phosphatgy 2%%hiHe NeChntBHo8y8oang frcdatied Hoko?, hodt adhfmatzed
further 4 h at. RT. Unreacted rrallael m grouri)ﬂsy.ﬁre bl cked,b% algdlt_l on
of 2- et EpiUEt (Fdné & TG 8T at Conteht TRt Y 16F 41 6 Sl aRE BT e it

i ncubat ilbefate 4 wBickhentebulyi sigbsiomjuigaltley Wesddi abysedragatasta®5 10
nmM sodi u Rhate, t, 4 1 r
exchangei,m11 MV cdﬂtb?gl? f p%%%%%/lj !\%%trlljl%gqé%?nganﬁgﬁ “t %g%%é%%lﬁglggérﬁ%ﬁuéngn
Conj ugat?oh Wad tpe PIEEREGCT K- t ABCSteds AW Svgeddpifirentt Feost
cysti@i n restdiveg f wiheé peplbde. pleciMd o\ mtticdm qhpehe carrier
protein 2 nmg SMPH (50 ng/m in N-nethylpyrrolidone, NW) was added
to 2 nl of the carrier protein solution (BSA, 10 ng/m in 0.1 nM 35
NaHCCB, bH sherTigeresicPiiohhei krveetigs itheupatégofiyr ol & &fageuih
terme[1 attherdd¥Mor l‘elh@ cearRkkon &hXInE®, Was hat E&ra%altea;elr t%@ﬁ@&%,ecbﬂﬁd ng
M Sba; dROAG O8 L IREV i NA AT S Fhens dieRRE. 18 Brovrads s M 1! 90
2010/500998FRCH<EP2R0%1058808rd4 2hidpupitiigpdf stbetaateaylatleth®TGo
W th t hegpgplii j ' / in ;
Sodi um proanhat &0 780 o R DSaPARSRAR Ly AR R T ot iging
sol uti orf* TAMETg tHe THE %Wg}b@fcﬁarﬁtéﬁ“&%tl@i hke (bumangpradn oyt
50 nmM sashieffeyEbdsphatices 266 shoNafily 68 camd cheabatedct ovi®y hwiath
4 C and if@?ltﬂl}% 4 h At RT, . éggcgﬁlgjmmal ei md groups were bl ocked by
addi ti on Ay

rcaptoet hanole up to a concentration of 10 mM and
oveOni ght incubation at 4 C. The 10 resulting conjugate was dial ysed
agai nst 1k Pdsseditumnpbaspbat ee1458s M NaGL, HRafiBedt férks (S tiHees
buf fer q%&g&r‘ reéwégcggfggédla'gﬁév'céﬁggggfg%gsogomprising said
humanized antibodies and the use of said compositions for the
Lreatment ¢f amyloidosis, especially for the treatment of
25 neurodegenerative disease in a mammal, in particular in a human.
Said neurodegenerative disease is in particular selected from
the group consisting of mild cognitive impairment (MCI),
Alzheimer's disease (AD), like for instance sporadic Alzheimer's
disease (SAD) or Familial Alzheimer’s dementias (FAD) like
30 Familial British Dementia (FBD) and Familial Danish Dementia
(FDD}, neurodegeneration in Down Syndrome. Preferably, said

neurcdegenerative disease is Alzheimer’s disease.

The present invention is also directed to the following
35 hybridoma cell lines 5-5-6, 6-1-6, 17-4-3 and 24-2-3.

The present invention also pertains to the use of the antibody
or the compositicon comprising the antibody, both as defined



15 Five mce were imunized intraperitoneally for 39 days. For

i mruni zation, a water-in-oil enulsion consisting of equal parts of

t he anti gewoswlumpsn (consi sting of equal parts of the »RdWwER009/058503
di fferent peptide-BTG conjugates) and conplete or inconplete
Freundt's adjuvants was used. 20 Fusi oAl Three of the inmunized m ce
were sacrificed by CO2 incubation. Spleens were taken and honopgeni zed
under sterile conditions. Spleen cells and nyel oma 5P2/0 cells were
washed s¥R@&Fal f9meise28n gnpifbetese livsdidstdg BeghedMedi mne3 DVEMLar,

SI GVA) aﬂdlsf Ltslleadmd@,ttﬂ@leméaggg 0§ @1;_895%&%@?% Qi@.'ab&gs:.%h5§2é]0 g”ell 3
usi ng po en ol e V ur er an O

the Tubc B TROREE TS ALRPRr etk LU g™ 578t Hrp qeoreratd

met hodolI@gleSBqutEtlylesAmAﬁlrg@th (et led HIZNSAmgaS sudédet o sthlken tite

cel | gcul g4 %ﬁ&%d@%%&adf@%i%éuﬁ(@? SOQiflfsQara@%d ('SﬂD%GOiNeﬂ‘émlllal
polystyrol mcrotiter plates &%Erel ner., 0 The pl ates

were 35 SEREISE tshdteﬁlgnESﬁs %Dbl@é‘epgﬁﬂjdéalléélﬁs n]a?q‘?.ﬂfe]da c&fhD)
cul t ur e supeFaatian WamatldsdmémtmctFMBI | nandodrguhatedidorird Howat

%10?808%%% EP?%%E%%%%B gééﬁcont r ﬁ%ggﬁgt% fgg%ricﬁ%t% spl een

cel I s wadetrEd sk 350 3Pt PoRt EGML B VaTHGSTHS HeEPE s er b Het agitard

usi n@ gosdm@Ely.i - nouse 1gG which was conjugated with al kal i ne
phosphat ase. The optical density 5 (OD) was neasured in a Dynex Qpsys
MR M cropl ate Reader at 405 nm Selection of stable antibody

produci negdfigsrakdoma seell sameke | s fa oraposistampdewel | s were transferred
to 24-well plates and 10 cultivated for several days. Cells were
again transferred and tested for BSA-pQd u-6199 binding and

or oss- T SREIY (T FRECBEF SRS POSI 10 VR ME Nher 8o bRotATRre 8 a

cr yd-sconseyuat icon cefreblieshybal doheiceldsH)i mampldS Coning via limted
dilution Two consecutive cloning steps were perforned in order to
separate_ anti body producing cells from non-producing cells and to
assure tHat? e tdederéy papferipe Tstingmal . tBEt RTeFIME N erdpeon
wer e pergertmchsaceoriengol Dotrheg medtradi:of |imted 20 dilution.
Cryoconservation Sel ected hybri domas were cryo-conserved usi ng DVSO

and standard net hods. 25
20 In vitro or in situ diagnostic method for the diagnosis of an

amyloid-associated disease or condition, preferably Alzheimer's
disease, comprising the following steps:
contacting an antibody according to the invention with a sample,
prreferably selected from a serum, ligquor or CSE sample, most

25 preferably a serum sample; or a specific body part or body area
of a subject suspected to be afflicted with said condition or
disease, and
detecting binding of the antibody to a pGlu-amyloid protein,
preferably pGlu-AP peptide, from the sample.

30
More particularly, the invention relates to a method of
diagnosis of an amyleoid-associated disease or condition,
preferably Alzheimer's disease, comprising detecting the
immunospecific binding of an antibody or an active fragment

35 thereof to a pGlu-amyloid protein, preferably pGlu-AB peptide, in
a sample or in situ which includes the steps of
(a) bringing the sample or a specific body part or body area
suspected to contain the amyloid protein intc contact with an



1.2. ELI SA Assays Capturing of AP N3pE-40 was perfornmed using hAP
(x-40) ELISA (HS) from TGC (The CGENETICS Conpany; Switzerl and),
basi cal | y woceorudiossg7t o t he manufacturer's instructi ons.PCACEP2009/058803
Bi oti nyl ated detection antibodies for AP N3pE (pGlu-6166) were
generated. Were indicated, |IBL HRP-coapugated AP N3pE anti body was
used as positive control (available only in conmbination with the IBL
ELI SA Human Anyloid p (N3pE) Assay Kit). Correspondi ng 35 AP N3pE-40
pept i desP{BESY alPiegilocs Lrhl Hex afenistoirsdp eopaRe Y HEFPY rd1 o b dthe
he pepti gs was flated w (h 100 oM T SiCh b Tocd e palol
e pept.ide was di : Wi ri 0 : is
stock i 5987 PeTY EPB OB HEEHUE A8 -25rHt PERORASTE TUeir
further wtdntiG® amtd bedgedcl lleed . hSidige dngdiotrec aptdy bnga afuhalstaetli on
was Gar il Qitlo AEGOT dhAGH! on ABRMAAGUIARS S HeISLAICELORSGCS 1. 3.

Pepspot TM Anal ysis Specificity and biol ogical integri of AO N3pE
ant i bodi 8% a )i@é’llpgcﬁp?u?‘ét%%fb@( RS avxéé‘“&é%@?‘g&n% %ytl}%er?g&t Y&
PepSpot TM dde ctnalhegwGafi - AR Tp&ept de«d ec ol efehio laag i esu Sobbh i Mol mesngiliexsse
5 (UT2),, 124 l.i.n, 21 TALS r.esp I t pigqpr S
were pr e(%jre 5?%%5&?? JLI‘ e pri n%‘%%‘?o“e%% tﬁ%‘i E%Pgégggggpl%-%o ude%rglglnd
descri betbefcoraepp tKpganbhe cpre3eNCOPE @bisenge, 0¥ 9bhgogumure Imsyi cal

analysi SsonfIE¥ anes waeepbkoskesd §Oradaundroulis p@lhhAE%%_pMc(elQrﬁvlthe
Tris-Hcl 005% Tween20 + 5% ski mred m | k) at

pI—1[e7.05 _1501?\/! l\%dd O.J: % i
roomte HUcE WPERLgaRt PRI Rk ng* MBranes were i ncubat ed over
night at 4C on a rocking platformw th the individual cell culture

RO i T e Y R T e R
Signal dEOERIERONG! POARHG SYENTAr'd (7 GUSTUPEENA0K, ERY B brids

Anallysi sc@ip A ssiivgpl e Dot Bl ot prot ocol was acconpl i éhéd to obtain

i nformatjon apaut \the aegéxggsigifébgse%%amg gpt Eﬁgdyi%\gee%/or body

cul ture supernatants towards the respective native pepti o that
end, AP NapElu@nsest iagerhligest@ndi ng concentrations (1000 ng - 8 ng)
was spotted ariseisgbkhifi €6@51OffdY tHHRC@lrkukase FENBRANEId 3rdRdn with

subseauell SIRSETL A REGSEEN IR Rar AN SR L0" e ool T
f ol 2&wi ngnstrdrigdarrdor a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment therecf according to the
invention and as described herein before, and/or a functional
part thereof;
(c) determining the amount of antibody bound tc the protein; and
25 (d) calculating the plaque burden in the tissue and/or body
fluids.

In particular, the invention relates to a method of determining
the extent of amyloidogenic plaque burden in a tissue and/or

30 Dbody fluids, wherein the formation of the immunological complex
in step c) is determined such that presence or absence of the
immunological complex correlates with presence cor absence of
amyloid protein, in particular pGlu-AB peptides.

35 In still another embodiment, the invention relates to a
composition comprising the antibody according to the invention,
or a chimeric antibody or a fragment thereof, or a humanized

antibody or a fragment thereof according to the invention and as



35 protocols. 15pl1 of cell culture supernatants and 10 pg of

bi oti nyl ated anti body were separated on a 12% SDS pol yacryl am de gel .
El ect r ophowesiogy/opegs7carried out for 2 hours at 100 V cOPGI/EIED0Y/05R408
2010/ 009987PCT/ EP2009/ 058803 47 1.6. BI ACORE Anal ysis AP N3pE-40
pepti de (positive control) and AP N3E-30 peptide (negative control)
were coupled on a Biacore CVMb Chip. 5 Unnodified chips are used to
determ ne bl ank val ues. Associ ation and di ssoci ati on of biotinylated
ant i bodyd@F¢iikaf Megmizobggrie tociuggraianth fractdprnadhy smsivalent

moni t or e&jnﬁibcai}} QAN fa@l@ sehseguent @iﬁtﬂiﬁaﬂwﬂaqnp@&ttshehéeé@ﬁctiﬂ/% KD

val ue. th| vgay %l nd;ﬂg cglar acteri Stic t he_i ndi vi dut

cell 10 % ?If&t})reu ﬁ’afa AES CWBF AR i e f 2T lguiaﬁfﬁ RPTS°oF - AP 3pE
speci fi cwlahth bicdya Gih@nf@asemtﬁcathQfﬂﬂp@SltSLOTh@prmpnfaﬂéd anttiody cl one
6 1-& wagodf Luiofh L oHESnEBCUT Lot A (B as0a): dawnsite 100, 50, 30,

20, 15, 10, 4, finity was determ ned using a
Bi acore 3000 vmth CI\/B Ch| p, on V\/m ch AppE3-40 was i mmobilized. The
system Wars anuthsirt bn%dﬂhkntnofhﬁastﬂrecbrﬁﬂdn efshedt soapds isq@eci fic

ol gnal o G ooy TEEEY T F VABERRad 1Y SEELREInE kM
enpty f|OW Y C@mp?ﬁéeéls?éiciﬂaﬁl bfhv%fl@‘-‘rﬁ 1S WadisbrARnedmRylS H}E A on

of 300 pinwfbeBgh p@@rﬁqenuéauyoa mammmocan&tlb@aywaac@b@ﬁ:ﬁcye@b%
10 mn. Remmi.ning anti bOHX nol ecu e rere é% gfgecti n of
S

pl 0.1 MPGTESY &Vefy Cant'Thody™ Content 4t i% rtaﬁfane Fatfon ofndi 25
di ssoci atormivesl reddobddsd. oThe ﬁmmeﬂmdfthecmorff atlherdss@c‘i:@tthm and

di ssoci atdh o i@fre a@l@da%hﬁegb§§]9§&q{éﬁhrp(yé¥o%@t iwasuBeh§osmpd by a
gl obal o‘lr mul t.ane f _assocj at‘L‘/ n and di I ssoc ation thgse f.or
S

P ecor ikt S e SREE ot s HE Hor e CEBLYAFGHE Ghat gt onal
nodéls. 3%adrs.thsequeenciingaanhe bapyuviard ldh efifegicans ﬁ)abumt/aamda,n of

Bybr | dorgp ceblarny, WIEARER SEL|Sovera rounveh BobEMLES dndatan 0,

Na- Pyr uvat , G ucose, co he ad | tron
MVEM NEA @aw%&&##m AGRFRBIRES o&arraedi:@)nd S8pd/ i leent AR an
(G bco) eMOREHY.009987PCT/ EP2009/ 058803 48 and 50pM
P- ner capt oet hanol at 37C and 5% CQ2. Subcultivation occurred after
3-4 days depending on cell density. Cells were seeded in a
conéént rit ikpT tgfcud a5 x thesigeensien  relFitiast iteg 2oBéuEred, avhereial Ithe

density £ﬁréhéi blb@@g@@bhi&nﬁctﬁv&[Eﬁbéﬁﬁﬁd@ei%saaagmﬁ@Mﬁﬁsﬁbed in the

Transcri Tot al isolated from cel I ccording to
Che manUBTOGE R AlCPOSABRIRRIC1 oI hq8h G (L ERRERE: 893 NGRTT= 00
ng RNA wersoc@igtlcideditor aubNALidyon hesy o bl likiengrokego $ddh 1455 priiemdP
(Promegayr 3 msURRLIGELPE n! hbuREYESSF rHBRIC Wi RLASEs 1061 8YE L 0B8N the
25 group consisting of mild cognitive impairment (MCI), Alzheimer's
disease (AD), like for instance sporadic Alzheimer's disease
(SAD) c¢r Familial Alzheimer’s dementias (FAD) like Familial
British Dementia (FBD) and Familial Danish Dementia (FDD),
neurodegeneratiocn in Down Syndrome; preferably Alzheimer’s
30 disease.
In another embodiment of the invention, the other biologically
active substance or compound may alsoc be a therapeutic agent
that may be used in the treatment of amylcidesis caused by
amyloid B or may be used in the medication of other neurological

35 disorders.

The other bioclogically active substance or compound may exert
its biological effect by the same or a similar mechanism as the



PCR- Anpl i fication of Heavy and Light Chain Variabl e Regions: Heavy
chain variable regions were anplified fromthe tenplate cDNA by using
Phusi onTM wioghtofiogbst i t y DNA Pol yner ase ( NEW ENGLAND 15 mRiTatrbmjosssn: h
the primer MHCGL (in case of clone 5-5-6 and 6-1- 6) and MHC&b
(clone 17-4-3 and 24-2-3) in conbinatigm with priners MHV1-12. For
anplification of light chain variable regions the primer MKC in
conbination with the prinmers MKV1- MKV11l were used. Priner sequences
are shovintiipadbleecerd2pgckoniig viverER Qiy Gdudts annupdeErated nehapism

and |ighir chalibvard 8kl @ meot opsicadpldf ired akyaPERd /¥erénsdonady i nto
pJET1.2/bI%pt.vector ac%ordlng to the protocol of ConeJETTm PCR

d oni ng W Y Eer et adf 2 %Bquenci ng occurred with 25 pJETL. 2
sequencing priners. Table 1: Priner sequences for PCR-anplification

of heavysand. iy tt%@abﬂhgﬁr%9@%§§ié%ﬂf¥“éé¥lvﬁaEBmé@HH&ﬂﬁ@ySiﬁéﬂéaé«l
VKV1 “ATGAAGT T GTTAGECIGITGGTGCTG 23 “MKV?2 ,
AT GGAGNE R CROACFEO TRV TATERGTHIS2CME/3 PRTCAC TR TR e AT e AT GGSGTTG

25 MKV4 AJGATERCICEECES CAGYE d YITKIBAMICEL G268 cliM5channel blockers,
ATGGATT]Q¥8§§E@g3§E§;l@FCﬁgﬁ;}gﬁgZépine tranquillizers, acetylcholine

synthesis, storage or release enhancers, acetylchocline

10 postsynaptic receptor agonists, monoamine oxidase-A or -B
inhibitors, N-methyl- D-aspartate glutamate receptor
antagonists, non-steroidal anti-inflammatcry drugs,
antioxidants, and serotonergic receptor antagonists.
More particularly, the invention relates to a mixture comprising

15  at least one compound selected from the group consisting of
compounds effective against oxidative stress, anti-apoptotic
compounds, metal chelators, inhibitors of DNA repair such as
pirenzepin and metabolites, 3- amino-l-propanesulfonic acid (3
APS), 1,3-propanedisulfonate (1,3PDS), o-secretase activators, PB-

20 and y -secretase inhibitors, tau proteins, neurotransmitter, ,3-
sheet breakers, attractants for amyloid beta clearing /
depleting cellular compeonents, inhibitors of N-terminal
truncated amyloid beta including pyroglutamated amyloid beta 3-
42, such as inhibitors of glutaminyl cyclase, anti-inflammatory

25 molecules, or cholinesterase inhibitors (ChEIs) such as tacrine,
rivastigmine, donepezil, and/or galantamine, M1 agonists and
other drugs including any amyleoid or tau modifying drug and
nutritive supplements, and nutritive supplements, together with
an antibody according to the present invention and, optionally,

30 a pharmaceutically acceptable carrier and/or a diluent and/or an
excipient.
The invention further relates to a mixture, wherein the compound
is a cholinesterase inhibitor (ChEIs}, particularly a mixture,
wherein the compound is one selected from the group consisting

35 of tacrine, rivastigmine, donepezil, galantamine, niacin and

memantine.



MKV6 ATGAGGTKCYYTGYTSAGYTYCTCRGG 28 WD 2010/ 009987PCT/ EP2009/ 058803
49 MKV7 ATGGEECWI CAAGATGGAGT CACAKWYYCWGG 29 MKV8

ATGT GCECAYR DK ToTodedsT TTTTCAATTG 30 MKV9  ATGGTRTCCWCASCItcAGPR 6o €503 1
MKV10 ATGTATATATGITTGITGICTATTTCT 32 MKV11
ATGGAAGCCCCAGCTCAGCTTCTCTTCC 33 MKC ACTEGATGGTGCGAAGATGG 34 MHVI
ATGAAATGCAGCTGEEGECATSTTCTTC 35
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In a further embodiment, the mixtures according to the invention
may comprise niacin or memantine together with an antibody
according to the present invention and, optionally, a
pharmaceutically acceptable carrier and/or a diluent and/or an

excipient.

In a further embodiment, the mixtures according to the invention
may comprise a glutaminyl cyclase inhibitor together with an
antibody according to the present invention and, optionally, a
pharmaceutically acceptable carrier and/or a diluent and/or an

excipient.

Preferred inhibitors of glutaminyl cyclase are described in WO
2005/075436, in particular examples 1-141 as shown on pp. 31-40.
The synthesis of examples 1-141 is shown on pp. 40-48 of WO
2005/075436. The disclosure of WO 2005/075436 regarding examples
1-141, their synthesis and their use as glutaminyl cyclase

inhibiteors is incorporated herein by reference.

Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/055945, in particular examples 1-473 as shown on pp.
46-155. The synthesis of examples 1-473 is shown on pp. 156-192
of WO 2008/055945. The disclosure of WO 2008/055945 regarding
examples 1-473, their synthesis and their use as glutaminyl

cyclase inhibitors is incorporated herein by reference.

Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/055947, in particular examples 1-345 as shown on pp.
53-118. The synthesis of examples 1-345 is shown on pp. 119-133
of WO 2008/055947. The disclosure of WO 2008/055947 regarding
examples 1-345, their synthesis and their use as glutaminyl
cyclase inhibkitorxs is incorporated herein by reference.

Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/055950, in particular examples 1-212 as shown on pp.
57-120. The synthesis of examples 1-212 is shown on pp. 121-128
of WO 2008/055950. The disclosure of WO 2008/055950 regarding



VHV2 ATGGGATGGAGCTRTATCATSYTCTT 36 MHV3 ATGAAGM GTGGTTAAACTGGGITTTT
37 MHV4A ATCRACTTTGGGYTCAGCTTGRTTT 38 MHV5

ATGGACT CCAROGH (opbdoBTAGTTTTCCTT 39 MHV6 ATGGECTTGICYTRGSGChHEPR6DbAESS0E
40 MHV/7 ATGCERATGGAGCKGERTCTTTMICTT 41 MHV8 ATGAGAGIGCTGATTCTTTTGIG 42
VHVO ATGGMI TGGGTGTGGAMCTTGCTATTCCTG 43 3HV10
ATGGGCAGACTTACATTCTCATTCCTG 44
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examples 1-212, their synthesis and their use as glutaminyl

cyclase inhibitors is incorporated herein by reference.

Further preferred inhibitors of glutaminyl cyclase are described
in W02008/065141, in particular examples 1-25 as shown on pp.
56-59. The synthesis of examples 1-25 is shown on pp. 60-~67 of
W02008/065141. The disclosure of WO2008/065141 regarding
examples 1-25, their synthesis and their use as glutaminyl

cyclase inhibitors is incorporated herein by reference.

Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/110523, in particular examples 1-27 as shown on pp.
55-59. The synthesis of examples 1-27 is shown on pp. 59-71 of
WO 2008/110523. The disclosure of WO 2008/110523 regarding
examples 1-27, their synthesis and their use as glutaminyl
cyclase inhibitors is incorporated herein by reference.

Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/128981, in particular examples 1-18 as shown on pp.
62-65. The synthesis of examples 1-18 is ghown on pp. 65-74 of
WO 2008/128981. The disclosure of WO 2008/128981 regarding
examples 1-18, their synthesis and their use as glutaminyl
cyclase inhibitors is incorporated herein by reference.

Further preferred inhibiteors of glutaminyl cyclase are described
in WO 2008/128982, in particular examples 1-44 as shown on pp.
61-67. The synthesis of examples 1-44 is shown on pp. €8-83 of
WO 2008/128982. The disclosure of WO 2008/128982 regarding
examples 1-44, their synthesis and their use as glutaminyl
cyclase inhibitors is incorporated herein by reference.

Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/128983, in particular examples 1-30 as shown on pp.
64-68. The synthesis of examples 1-30 is shown on pp. 68-80 of
WO 2008/128983. The disclosure of WO 2008/128983 regarding
examples 1-30, their synthesis and their use as glutaminvl
cyclase inhibitors is incorporated herein by reference.



VHV11 ATGGATTTTGGGCTGATTTTTTTTATTG 45 MHV12
ATGATGGTGTTAAGTCTTCTGTACCTG 46 MHCGL CAGTGGATAGACAGATGGECEEG 47 MHCG2b

CAGTGGATAGAHOGvlosssioG 48 1.8 Application of antibody chemer600ksézoed or
N3pE ELI SA A 96-wel | maxisorb plate (Nunc) was coated with capture

anti body 5 by incubation of 100 pl perzwell of 2 pg/m anti-AP
anti body 4G8, diluted in D PBS, overnight at 4C. The pl ated was
seal ed. The coating solution was renoved and the surface of the plate
was bl ockedtivt pr20@ rpkedpenhwnil Lo Rt ERCE IRrtatmeinylf ceel Eké S Bl dmkeribed

(wi t houts JWRET; ) 108053 NOHT Sa2Li coOID LEMmARN %%UEEP)eAéE%M@MSor%% he

pl ate was_washed w t W th TBS+0. 05 % viv) T
Remai ni nfP Washi g §é’PG%“?§hSm/a§ PRHBRARF by Xoapsi SGOBP PRePHI at & 8T
APpE3- 40N@tZUEEWMﬂ8O®pLIdﬁeMHSSdlbsﬁfﬁidﬂ1N@ ERGCE /RPrebednrégeeding

ELI SA- %%#ﬁgh-m”t% ﬁEl%0£¥99MQst§ %gpﬁh%gg ngiG%S%}ugéé%P utIOn

3.12 ever oncen I'on an
buf f er (quﬁﬁ@e\mahebpwpéﬁtea BNCe RO A Ak hergdn by reference.
2010/ 009987PCT1EP2009/ 058803 50 The pl ate was seal ed and i ncubated at

4C f h Af t d | at hed.6-t th TB
0. 05 9% (V1) Fadd 20 e he S L SO UDY dn WAL 7 BV - bed

t appi ng m Hhe (918at18 89860 ph pérthexldet ectanpr canfli-Bddys eslzgwre on pp.

Conjj¢gat€s-7¢. The synthesis of examples 1-71 is shown on pp. 76-98 of
WO 2008/128985. The disclosure of WO 2008/128985 regarding
examples 1-71, their synthesis and their use as glutaminyl

cyclase inhibitors is incorporated herein by reference.

15 Further preferred inhibitors of glutaminyl cyclase are described
in WO 2008/128986, in particular examples 1-7 as shown on pp.
65-66. The synthesis ¢of examples 1-7 is shown on pp. 66-73 of WO
2008/128986. The disclosure of WO 2008/128986 regarding examples
1-7, their synthesis and their use as glutaminyl cyclase

20 inhibitors is incorporated herein by reference.

In still another embodiment cf the invention mixtures are
provided that comprise "atypical antipsychotics” such as, for
example clozapine, ziprasidone, risperidone, aripiprazole or

25 olanzapine for the treatment of positive and negative psychotic
symptoms including hallucinations, delusions, thought disorders
{manifested by marked incoherence, derailment, tangentiality),
and bizarre or disorganized behavior, as well as anhedonia,
flattened affect, apathy, and social withdrawal, together with

30 an antibody, particularly a monoclonal antiboedy according to the
invention, but particularly a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof according
to the invention and as described herein and, optionally, a
pharmaceutically acceptable carrier and/or a diluent and/or an

35 excipient.

In a specific embodiment of the invention, the compositions and

mixtures according to the invention and as described herein



5 solution, which contains 1 pg/m APN3pE specific antibody clone
6-1-6 and 2 pg/m Streptavidin-HRP conjugate (Sigma) solved in Pl ERCE
Pr ot ei n- f r@e lood#sBl ocker (with Tween-20), was pipett ad1/rr2e8088303
wel | . The plate was seal ed and i ncubated at 4C for 1 hour. Afterwards
the plate was washed 6-times with TBS 4g0.05 % 10(v/v) Tween- 20.

Remai ni ng washing solution is renoved by tapping of the plate. In
every well 100 pl SureBlue substrate solution (KPL) are pipetted and
t he pl ateefvas: iqvowratedtha éheidedk aid ridembtiedpgriatlte £o0rid0 m n.
The r eacgd}:%tavf@:% Str%@B@gt@¥e.@9d' $I'10£] Q{exja%%u@lc@ﬁ_ym@kke@él\;e MtdzpQ4-
The absorbance was 15 measured w th TECAN Sunri'se at 450 nm correct ed
by the absorbance at 540 nm 1.9 Investigation of cross react|V|ty
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gglout: omw@_s;dlei‘g)\p@géﬁglbbeow][t@seEAIB‘/éItAﬂhe mhgt_e Y_\ﬁﬁ%%&@i@@@d \émoth
P rofern ree - oC 8 ou
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speci fi cirmridyedp leitons GanBSanummlrpg?uﬂprStSrsepEavHanhs HRP &oIrfaaydt e
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iﬁ\?ﬁgz

CMB- Chi p? Ao HGeY s%?ﬁPC%‘{ﬂ?ar edb@FFﬁln %rﬁ?fe%‘?%e

orexin A 25 f| bronectl n, collagen 1 and TRH. As positive control

g' iOGt her bi i3 %rréBHEﬁe%}Q WBse A1 A8 hn Tae N3RE-8NL 1 Redy, & ones
30 comprising the antibody, particularly a monoclonal antibody

according to the invention, or a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment therecf according
to the invention and as described herein before and/or the
biologically active substance in a therapeutically effective

35 amount.

The invention further relates to the use of an antibody,
particularly a monoclonal antibody according to the invention,



and 24-2-3 were diluted in HBS-EP (Biacore) down to 25 pg/m . The

bi ndi ng was observed using a Biacore 3000 with several CVb- Chips, on
whi ch t he wespsmiohage peptides (on flow cell 2, 3 and 4 g&Bv/RE809/058803

i mmobi li zed. The systemwas run with 20 pl/m n. Measured bul k effects
and unspecific binding to the chip surkgce were corrected by
subtraction of the signal of flowcell 2, 3 and 4, at which the
tested peptides was i mobilized, and the enpty flow WO
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secondary amyloidosis and age-~related amyloidosis such as
diseases including, but not limited toneurodegenerative diseases
such as mild cognitive impairment (MCI), Alzheimer's disease

35 (AD), like for instance sporadic Alzheimer's disease {(SAD) or
Familial Alzheimer’s dementias (FAD) like Familial British
Dementia (FBD) and Familial Danish Dementia (EFDD),

neurodegeneration in Down Syndrome; Lewy body dementia,



15 PIERCE Protein-free ELI SA-Bl ocker (with Tween-20) (old nethod) or
El A buffer (new nethod) and pipetted on ELISA plate. The formc acid
sanpl es (owo 2awbdomd7 formic acid / Tris; new nethod: fQroWEr2600/068863
El A buffer / Tris) were thawed and undiluted pipetted on ELI SA pl ate.
The plate was seal ed and i ncubated at 20 4C for 2 hours. Afterwards
the plate was washed 6-tinmes with TBS + 0.05 % (v/v) Tween-20.
Remai ni ng washi ng sol uti on was renoved by tapping of the plate. 100
pl of tHerRdidattyosearbirbddiyerorymige oHjigamy looHasion (Dwkdletype) ;
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vashed Gldiesid baTBS 410000, P4t pnsbiRaN 420 6Tl YO0 MBS N0
solution was renoved by tapping of the plate. In every we 100 30 pl
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r ehydr atimgrsednivens ibhmimba | plzednare utlsialdes prcaptintebfdiron of
slides in Hi stoclear or xylene for 3 minutes b. Renobve cl eaning
sol ution ¢. Incubation of slides again in Hi stoclear or

xyl ene O Hers GoRREe §ed. PY nEtd RTVIFUF 1SVicgédopnify 3t BRIRRE TG
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2010/ 008U LT FER008/ 985405 : P (D),

20 Alzheimer's disease (AD), like for instance sporadic Alzheimer's
disease (SAD) or Familial Alzheimer’s dementias (FAD) like
Familial British Dementia (FBD) and Familial Danish Dementia
(FDD), neurodegeneration in Down Syndrome; Lewy body dementia,
hereditary cerebral hemorrhage with amyloidesis (Dutch type):

25 the Guam Parkinson-Dementia complex; as well as other diseases
which are based on or associated with amyloid-like proteins such
as progressive supranuclear palsy, multiple sclerosis;
Creutzfeld Jacob disease, Parkinscon's disease, HIV-related
dementia, ALS (amyotropic lateral sclerosis), Adult Onset

30 Diabetes; senile cardiac amyloidosis; endocrine tumors, and
cthers, including macular degeneration by administering an
antibody and/or a functional part thereof, but particularly a
humanized antibody and/or a functional part thereof, or a
composition or mixture comprising such an antibody and/or a

35 functicnal part therecf, to an animal or a human affected by
such a disorder comprising administering the antibody in a
therapeutically effective amount.



55 Cover section with 88 %formc acid at roomtenperature for 10
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animal, particularly a mammal or a human, suffering from memory

impairment by administering to an animal, particularly a mammal
20 or a human, an antibody, particularly a pharmaceutical

composition according to the invention and as described herein

before.

It is a further object of the invention to provide a therapeutic
25 composition and a method of producing such a composition as well
as a method for the treatment of amyloidosis, a group of
diseases and disorders associated with amyloid plaque formation
including secondary amyloidosis and age-related amyloidosis
including, but not limited to, neurodegenerative diseases such
30 as mild cognitive impairment (MCI), Alzheimer's disease (AD),
like for instance sporadic Alzheimer's disease (SAD) or Familial
Alzheimer’s dementias (FAD) like Familial British Dementia (FBD)
and Familial Danish Dementia (FDD), neurodegeneration in Down
Syndrome; particularly a disease or condition characterized by a
35 loss of cognitive memory capacity, using an antibody according

to the invention and as described herein before.
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0.012 O.MA2%oma cell line
For the generation of the hybridomas, the myeloma cell line

20 SP2/0-Agld from Deutsche Stammsammlung von Mikoorganismen und
Zellkulturen was used.

Antigen
The peptide pGlu-6166 (sequence pGlu-FRHDSGC, SEQ ID NO: 65) was
25  used.

Strategy

As an immunogen, the peptide was coupled to bovine thyroglubulin

(BTG, SIGMA) via maleimid groups from three different linkers.
3¢ The three linkers of different length were used from N-|[e-

maleimidocaproyvloxy] succinimide ester (EMCS), succiminidyl-4-

(N-maleimidomethyl) -cyclohexan-l-carboxy- (6-amidocaproate)

(LCSMCC) and N-[b-maleimidopropyloxy] succinimide ester (BMPS).

35 For the detection of the generated antibodies, the same peptide
was conjugated to bovine serum albumine (BSA, SIGMA) via
maleimid greoups from succinimidyl-6-{ (b-maleimido-
propionamido)hexanoate] (SMPH).
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Methods

Conjugation of the peptide for immunizaticn

Conjugation was performed in two steps via SH-groups from the
cystein residue of the peptide.

1. Maleoylation of the carrier protein

2 to 5 mg of the respective linker (50 mg/ml in N-
methylpyrrolidone, NMP) was added to 2 ml of the carrier protein
solution (10 mg/ml in 0.1 mM NaHCO3, pH 8.0). The reaction
mixture was incubated for 1 h at room temperature (RT). The
reaction mixture was thereafter desalted using a Sephadex G-50
column (1.5 x 14 cm), which was equilibrated with 50 mM sodium
phosphate, 250 mM NaCl, pH 6.8.

2. Coupling of the maleoylated BTG with the peptide
250 pl of the peptide solution (10 mg/ml in Aqua bidest) were

mixed with 2 ml of a solution containing the maleoylated carrier
proteins (2.5 mg/ml) in 50 mM sodium phosphate, 250 ml NaCl, pH
6.8 and incubated for 2 h at 4 °C and further 4 h at RT.
Unreacted maleimid groups were blocked by addition of 2-
mercaptoethanole up to a concentration of 10 mM and over night
incubation at 4 °C. The resulting conjugate was dialysed against
10 mM sodium phosphate, 150 mM NaCl, pH 7.5 at 4 °C (3 times
buffer exchange, MW cut-off 10.000).

Conjugation of the Peptide for ELISA

Conjugation was performed in two steps via SH-groups from the
cystein residue ¢f the peptide.

1. Maleoylation of the carrier protein
2 mg SMPH (50 mg/ml in N-methylpyrrolidone, NMP) was added to 2
ml of the carrier protein solution (BSA, 10 mg/ml in 0.1 mM

NaHCO3, pH 8.0). The reaction mixture was incubated for 1 h at
room temperature (RT). The reaction mixture was thereafter

desalted using a Sephadex G-50 column (1.5 % 14 cm), which was
equilibrated with 50 mM sodium phosphate, 250 mM NaCl, pH 6.8.
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PepSgot égfﬂﬁﬁﬂﬁségataining the maleoylated carrier proteins (2.5 mg/ml)
in 50 mM sodium phosphate, 250 ml NaCl, pH 6.8 and incubated for
2 h at 4 °C and further 4 h at RT. Unreacted maleimid groups

were blocked by addition of 2-mercaptoethanole up to a

concentration of 10 mM and over night incubation at 4 °C. The

10 resulting conjugate was dialysed against 10 mM sodium phosphate,
150 mM NaCl, pH 7.5 at 4 °C (3 times buffer exchange, MW cut-off
10.000).

Immunization

15 Five mice were immunized intraperitoneally for 39 days. For
immunization, a water-in-oil emulsion consisting c¢f equal parts
of the antigen solution (ceonsisting of equal parts of the three
different peptide-BTG-conjugates) and complete or incomplete
Freundt’s adjuvants was used.

20
Fusion
Three of the immunized mice were sacrificed by C0Z incubation.
Spleens were taken and homogenized under sterile conditions.
Spleen cells and myeloma SP2/0 cells were washed several times

25 in Dulbecco’s Modified Eagle Medium (DMEM, SIGMA)} and fused in
the ratio of 2,3 spleen cells : 1 SP2/0 cell using
polyethylenglycole 3350 (1 ml 50 % (w/v)). Further handling of
the fused hybridomas was performed according to standard
methodologies.

30
ELISA
An IgG directed ELISA was used to screen the cell culture
supernatant. The test was performed in 96-well polystyrol
microtiter plates (Greiner, Cat. No. 655061). The plates were

35 coated with the BSA-pGlu-6166 peptide. 100 pl undiluted cell
culture supernatant was added to each well and incubated for 1 h
at RT. Supernatant from SP2/0 cells was used as negative
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Selection of stable antibody producing hybridoma cells

Cells from positive wells were transferred to 24-well plates and

10 cultivated for several days. Cells were again transferred and
tested for BSA-pGlu—6199 binding and cross-reactivity in the
ELISA. Positive wells were used for cryo-conservaticn of the
hybridoma cell lines.

15 Cloning via limited dilution

Two consecutive cloning steps were performed in order to
separate antibody producing cells from non-producing cells and
to assure that the selected cells are monoclcnal. Both cloning
steps were performed according to the method of limited

20 dilution.

Cryocenservation

Selected hybridomas were cryo-conserved using DMSO and standard

methods.

25
1.2. ELISA Assays
Capturing of AP N3pE-40 was performed using hAB (x-40) ELISA (HS)
from TGC (The GENETICS Company; Switzerland)}, basically
according to the manufacturer's instructions.

30

Biotinylated detection antibodies for AP N3pE (pGlu-6166) were
generated. Where indicated, IBL HRP-conjugated AR N3pE antibody
was used as positive contrel (available only in combination with
the IBL ELISA Human Amyloid f (N3pE) Assay Kit). Corresponding
35 AR N3pE-40 peptides (50 pg aliquots in
Hexafluoroisopropanol (HFIP) stored at -80°C) were synthesized.
Shortly before use, HFIP was evaporated and the peptide was
diluted with 100 mM Tris/HCI pH 10,4 to 1 pg/pl. This stock
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scelution was diluted further with TGC antibody diluent.
Subsequent capturing and detection was carried out according to

manufacturer’s instructions.

5 1.3. PepSpot™ Analysis
Specificity and biological integrity of AP N3pE antibodies and
cell culture supernatants was determined by using the PepSpot™
technology of JPT Peptide Technologies GmbH, Volmerstrasse 5
(UTZ), 12489 Berlin, Germany.

10
Corresponding PepSpot™ membranes were prepared at JPT. The
principle of this method was introduced and described before by
Kramer et al. 1997 Celi 91, 799-309.

15 For analysis, membranes were blocked for two hours with TBST-M
(10mM Tris-Hecl, pH 7.5, 150 mM NaCl, 0.005% Tween20 + 5% skimmed
milk) at room temperature with gentle shaking. Membranes were
incubated over night at 4°C on a rocking platform with the
individual cell culture supernatants diluted in equal volumes of

20 TBST-M. Secondary anti-mouse antibody conjugated with alkaline
phosphatase was used for signal detection, following standard

procedures.

1.4. DotBlot Analysis

25 A simple DotBlot protocol was accomplished to obtain information
about the sensitivity of AR N3pE antibody and cell culture
supernatants towards the respective native peptide. To that
end, AP N3pE-40 peptide in descending concentrations (1000 ng - 8
ng) was spotted onto small pieces of nitrocellulose membrane,

30 and subsequent experimental procedure was performed as for the
PepSpot™ membranes.

1.5. SDS PAGE
12% SDS Polyacrylamide gels were cast following standard

35 protocols. 1b0ul of cell culture supernatants and 10 pg of
biotinylated antibody were separated on a 12% SDS polyvacrylamide
gel. Electrophoresis was carried out for 2 hours at 100 V

constant.
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1.6. BIACORE Analysis

AB N3pE-40 peptide (positive control) and AP N3E-40 peptide
(negative control) were coupled on a Biacore CM5 Chip.
Unmodified chips are used to determine blank values.
Association and dissociation of bioctinylated antibody diluted
from 20 pg/ml to 1 pg/ml in TGC diluent was monitored to allew
for subsequent determination of the respective KD value. In
this way also binding characteristics of the individual cell

culture supernatants were determined.

1.6.1 Affinity of ABPN3pE specific antibody clone 6-1-6 and 24-2-
3

The purified antibody clone 6-1-6 was diluted in HBS-EP buffer
{(Biacore) down teo 100, 50, 30, 20, 15, 10, 7, 4, 2, 1 nM. The
affinity was determined using a Biacore 3000 with CM5-Chip, on
which ABpE3-40 was immobilized. The system was run with 30
pl/min. Measured bulk effects and unspecific binding to the chip
surface were corrected by subtraction ¢f the signal of flow cell
4, at which APpE3-40 was immobilized, and the empty flow cell 3.
The association (10 min) was obtained by injection of 300 ul of
each concentration. The dissoclation was cbserved over 10 min.
Remaining antibody molecules were removed by injection of 5 nul
0.1 M HCL. For every antibody concentraticn the association and
dissociation was recorded. The determination of the association
and dissociation rate and the dissociation constant was
performed by a global simultanecusly fit of association and
dissociation phase for all recorded antibedy concentrations

using the “Bivalent analyte” model.

1.7. Sequencing antibody variable regions

Cultivation of Hybridoma cells:

Hybridoma cells were grown in D-MEM (+ L-Glutamin, + Na-Pyruvat,
4,5g/1 Glucose, Gibco) with the addition of 15% FBS, 1% MEM-NEA
(non essential amino acids, Gibkca), 50pg/ml Gentamycin (Gibco)
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and 50pM P-mercaptoethancl at 37°C and 5% CO;. Subcultivation
occurred after 3-4 days depending on cell density. Cells were
seeded in a concentration of 0.5 x 10° cells/ml, splitting
occurred at a cell density of 2-5 x 10° cells/ml.

cDNA Synthesis and Reverse Transcription:

Total RNA was isolated from 2 x 10° cells according to the manual
of the NucleospinRNA Isolation Kit (Macherey-Nagel). 100 ng RNA
were applied for cDNA synthesis by using Oligo (dT):: primer
(Promega) and SuperScript IIT Reverse Transcriptase

(Invitrogen) .

PCR-Amplification of Heavy and Light Chain Variable Regions:
Heavy chain variable regions were amplified from the template
cDNA by using Phusion™ High-Fidelity DNA Polymerase (NEW ENGLAND
BioLabs) with the primer MHCG1l (in case of clone 5-5-6 and 6-1-
6) and MHCGZb {(clone 17-4-3 and 24-2-3) in combination with
primers MHV1-12. For amplification of light chain variable
regions the primer MKC in combination with the primers MKVI1-
MKV1l were used. Primer sequences are shown in table 1.

Cloning of PCR products in pJET1.Z:

Heavy and light chain variable regions, amplified by PCR, were
cloned into pJET1.2/blunt vector acceording to the protocol of
CloneJET™ PCR Cloning Kit (Fermentas). Sequencing occurred with
pJET1 .2 sequencing primers.

Table 1: Primer sequences for PCR-amplification of heavy and
light chain wvariabkle regions

Name Sequence SEQ ID NO.
MKV1 ATGAAGTTGCCTGTTAGGCTGTTGGTGCTG 23
MEV2 ATGGAGWCAGACACACTCCTGY TATGGGTG 24
MKV 3 ATGAGTGTGCTCACTCAGGTCCTGGSGTTG 25
MKV4 ATGAGGRCCCCTGCTCAGWTTYTTGGMWTCTTG 26
MEV5 ATGGATTTWCAGGTGCAGATTWTCAGCTTC 27
MKV 6 ATGAGGTKCYYTGYTSAGYTYCTGRGG 28
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MRV ATGGGCWTCAAGATGGAGTCACAKWYYCWGG 29
MKV ATGTGGGGAYCTRTTTYCMMTTTTTCAATTG 30
MEVS ATGGTRTCCWCASCTCAGTTCCTTG 31
MEV10 |ATGTATATATGTITTGTTGTCTATTTCT 32
MKV11l |ATGGAAGCCCCAGCTCAGCTTICTCTTCC 33
MEC ACTGGATGGTGGGAAGATGG 34
MHV1 ATGAAATGCAGCTGGGGCATSTTCTTC 35
MHVZ2 ATGGGATGGAGCTRTATCATSYTCTT 36
MHV3 ATGAAGWTGTGGTTAAACTGGGTTTTT 37
MHV4 ATGRACTTTGGGYTCAGCTTGRTTT 38
MHV5 ATGGACTCCAGGCTCAATTTAGTTTTCCTT 39
MEV6 ATGGCTTGTCYTRGSGCTRCTCTTICTGC 40
MHV7 ATGGRATGGAGCKGGRTCTTTMTCTT 41
MHEVS ATGAGAGTGCTGATTCTTTEGTG 42
MEVS ATGGMTTGGGTGTGGAMCTTGCTATTCCTG 43
MEV10 |ATGGGCAGACTTACATTCTCATTCCTG 44
MHEHV11l |ATGGATTTTGGGCTGATTITTTTTATTG 45
MEV12 |ATGATGGTGTTAAGTCTTCTGTACCTG 46
MHCGl |CAGTGGATAGACAGATGGGGG 47
MHCG2Db | CAGTGGATAGACTGATGGGGG 48

1.8 Application of antibody clone 6-1-6 for N3pE ELISA

A 96-well maxisorb plate (Nunc) was coated with capture antibody
by incubation of 100 pl per well of 2 pg/ml anti-AP antibody 4G8,
diluted in D-PBS, overnight at 4°C. The plated was sealed. The
coating soluticn was removed and the surface of the plate was
blocked with 200 pl per well PIERCE Protein-iree ELISA-Blocker
(without Tween-20) for 2 hours at room temperature. Afterwards
the plate was washed with &-times with TBS+40.05 % (v/v) Tween-
20. Remaining washing solution was removed by tapping of the
plate. The APpE3-40 standard peptide was diluted in PIERCE
Protein-free ELISA-Blocker (with Tween-20) down to 200, 100, 50,
25, 12.5, 6.25, 3.125 pg/ml. 100 pl of every concentration and
100 pl of dilution buffer (Blank) were pipetted on the plate.
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The plate was sealed and incubated at 4°C for 2 hours.
Afterwards the plate was washed 6-times with TBS + 0.05 % (v/v)
Tween-20. Remaining washing solution was removed by tapping of
the plate. 100 pl of the detection antibody-enzyme conjugate
solution, which contains 1 pg/ml ARN3pE specific antibody clone
6-1-6 and 2 pg/ml Streptavidin-HRP conjugate (Sigma) solved in
PIERCE Protein-free ELISA-Blocker (with Tween-20), was pipetted
in each well. The plate was sealed and incubated at 4°C for 1

hour. Afterwards the plate was washed 6-times with TBS + 0.05

L]

(v/v) Tween-20. Remaining washing solution is removed by tapping
of the plate. In every well 100 pl SureBlue substrate solution
(KPL) are pipetted and the plate was incubated in the dark at
room temperature for 30 min. The reaction was stopped by
addition of 100 pl per well of 1 M H;S0,. The absorbance was
measured with TECAN Sunrise at 450 nm corrected by the

absorbance at 540 nm.

1.9 Investigation of cross reactivity, analyzed via ELISA and
Surface-Plasmon-Resonance (SPR)

ELISA:

A 96-well maxisorb plate (Nunc) was coated with capture antibody
by incubation of 100 pl per well of 2 pg/ml anti-AP antibody 4G8,
diluted in D-PBS, overnight at 4°C. The plated was sealed. The
coating solution was removed and the surface of the plate was
blocked with 200 pl per well PIERCE Protein-free ELISA-Blocker
{without Tween-20) for 2 hours at room temperature. Afterwards
the plate was washed with 6-times with TBS+0.05 % (v/v) Tween-
20. Remaining washing sclution was removed by tapping of the
plate. The APpE3-40 standard peptide and other AB-Peptides {(2-40,
3-40, 4-40, 1-42, 3-42 and pEll-40) were diluted in PIERCE
Protein-free ELISA-Blocker (with Tween-20) down to 800, 400,

200, 100, 50, 25, 12.5. 100 pl of every concentration and 100 nl
of dilution buffer (Blank) were pipetted on the plate. The plate



LVFFAEDVGSNKG - 20 15 GSNKGAI | GLMWG - 21 16 Al'l GLMWGGEW -
- 22
WO 2010/609987 PCT/EP2009/058803

51

was sealed and incubated at 4°C for 2 hours. Afterwards the
plate was washed 6-times with TBS + 0.05 % (v/v) Tween-20.
Remaining washing sclution was removed by tapping of the plate.
100 nl of the detection antibody-enzyme conjugate solution,

5 which contains 1 pg/ml APN3pE specific antibody clone 6-1-6 and 2
pg/ml Streptavidin-HRP conjugate (Sigma) diluted in PIERCE
Protein-free ELISA-Blocker (with Tween-20), was pipetted in each
well. The plate was sealed and incubated at 4°C for 1 hour.
Afterwards the plate was washed 6-times with TBS + 0.05 % (v/v)

10 Tween-20. Remaining washing solution was removed by tapping of
the plate. In every well 100 1l SureBlue substrate solution
(KPL) were pipetted and the plate was incubated in the dark at
room temperature for 30 min. The reaction was stopped by
addition of 100 pl per well of 1 M HyS04. The absorbance was

15 measured with TECAN Sunrise at 450 nm corrected by the

absorbance at 540 nm.

SPR:

Beside different AP species also the cross reactivity to other
20 pGlu-Peptide, which occur in the human body, was determined.
This was made by surface plasmon resonance. Following peptides
or there N-terminal region of them were immobilized on the
surface of CM5~Chips:
MCP1l, MCP2, big gastrin, gonadoliberin, neurotensin, orexin A,
25 fibronectin, collagen 1 and TRH. As positive control also the
binding tc APpE3-40 was analyzed. The N3pE antibody clones 6-1-6
and 24-2-3 were diluted in HBS-EP (Biacore) down to 25 ug/ml.
The binding was observed using a Biacore 3000 with several CM5-
Chips, on which the respective peptides (on flow cell 2, 3 and 4
30 was immobilized. The system was run with 20 pl/min. Measured
bulk effects and unspecific binding to the chip surface were
corrected by subtraction of the signal of flow cell 2, 3 and 4,

at which the tested peptides was immobilized, and the empty flow



pE in table 3 neans pGlu, pyroglutamate. iDin table 3 neans i soAsp,
i soaspartate. 5 2.5. SDS-PACGE Anal ysis Biological integrity of the
Al3- N3pE awo agweddnd hybri doma cel |l cul ture supernat angSr¥@800/058503
determ ned roughly by SDS-PAGE anal ysis (for details see Material &
Met hods supra). As seen in Figure 4, akb sanples | oaded onto the gel
reveal ed sharp bands w thout snears, indicating the integrity of the
pGlu- 6166 12-1 anti body and the hybridoma cell clone supernatants.
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6-1-6 reveal ed striking differences in 10 binding characteristics.
The 1@ssoci ation of clone 6-1-6 was approximately 5 tinmes higher than

t hat obsermMedpdiizehesa ARdlvalMed tieH ksdINSpEN @NBYRS £fot Shidtn
di fference in dissociation behavior. Whereas clone 6-1-6 hardly
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assunpt i anden tfrantiber isuppat hedf byrdmesdrirdiniget. habnekabhey 24rd&aishhere
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The assaoidttimmsfatreedasncal cahat ethge ttubk .6 Behdd seret i@shed again
di ssgciation jate wth 2, 63e-4 s-1 and the dissociatjon constant. wi.th
P N G PRoRs i b STy PF A Ra OB AL T of 3 G0 igioh
di ssoci a1k fedtredand tdi 8Recceht onfepnshasyd. was gabcul aged byain
global fit of all sensograms shown in fiq_}ure_?. WO
2010/Oog§§§§@ﬁp@§2@@g/ggggégcated on crashed ice for 20 sec. The sample

was centrifuged for 1 hour at 4°C with 75000xg. Afterwards the
supernatant was removed, aliquoted and stored until ELISA

25 analysis at -80°C. The remaining SDS insoluble pelliet was mixed
with 150 pl 70 % formic acid and sonificated on crashed ice for
20 sec. Immediately after sonification the solution was
neutralized with 2850 pl 1 M Tris, which was the old method, or
2850 pl EIA buffer (PBS+10 mg/ml BSA + 0.05 % Tween-20) + 860 nl

30 3.5 M Tris for neutralization, representing the new method. The
formic acid fraction samples were stored until ELISA at -80°C.

The N3pE ELISA was performed by following protocol:



61 The association rate was calculated with 3.25e3 Ms', the

di ssociation rate with 3.29e-4 sthe dissociation constant with 101
nM 5 2.7 Bequemosesyg anti body vari abl e regi ons ThepdTat 2000088803
sequences were identified: 10 2.7.1C one 5-5-6 Variable part |ight
chai n, nucl eotide sequence (SEQ I D NO 549)
ATGGTGTCCTCAGCTCAGTTCCTGTTTCTGTTAGT GCTCTGGAT TCAGGAAACCAACGGT

GATGTTGTGAT GACTCCACTCACTTT ITACCATTCCACAACCAGOCTCT. 15,
ATCTCT T ARG EAAGTACA GO TET TAT A ATTTGAATTES antibody
TTATTACAGA GRIARRICACE ETORAAT AATCTATGTOGTOT CIAMGTIEGAG 1 1o
TOTCAG OO AT CACT CCEACT CCATCA AR CACA TR S ipoay 4c8,

TTACACTGAAAAT
AGCAGAGREGAGECT GAGBAP BT COSASTITIATT ACTGCCTIGTARGETACACATIT TEeA ed.  The

TOCATCT TCCACAT WATE G £ et Y Sh Chal, 5P Grern’ Coiene (S84 b
NO 50) bIMSSAQREELL YOO @T@WW@ASFS%W‘RW
FTRCSGTIE! RIRASAABTOR] FBP VAT | 012 part” HOATy TORRFAA HEG! otfelarards

sequencetHSEQdU2 N@s @dphed with 6-times with TBS+0.05 % (v/v) Tween-
ATGGGAT%GCGGGGFCFTTCFCFTCCFCCFGF_CAGGAACFGCAGGTGFCCACFCTGAG

GT AT AL TEE T AR REGACEP TEAARP BARRE IO B e

T

CCA

GCAA L T
el L e e s
CAGARAT = CAATRATT GTACACAAGCTIGAECCAGCACABCCINIAIG or EIA
GAGCT CTGACATCT CTGCAGIL.CTATTATTGTA

CooACT ACACKERT AT ARG PR GeT CACTGPCTCT CAGOAA 355 6432
ACGACACCOCAAT,CTGELGBApgVDL 20100 00D 987 RGE EP2008e058803002an@riGbha of
part heayy, chain rot ei n. sequence (SEQ I D NO._ 52)
NG/\SG\/FL%@%GPRG@H%@%.%@LVW@M%@@SG?S#E%YRMWK@W SDS
CKNLEW @ ESCVERENQKERGHATH] MPKSSITAMEIRESL T SBDSAVYYSdREAK 1y, in

REVIDET LVTVSAAKTTPPSV 5 2.7.2C one 6-1-6 Variable part |ight
chaith nUTRRSH 8 CseqaanEee (BEES} Mg kags) (with Tween-20)  (old method)

ATGGT CT (LAGAGCHASE T CCh S TRET KIS AGRECTS EEC&QG@M%%Q Hhe
GATGT TGTGATGACCCAGACTCCACTCACT T TGT CGGT TACCAT T GGACAACCAGCCTCT

ATCTCTTASAAG FCARGHCAEREDEF CTThd AT CEANASAECTATA TERATTAGW method:

T CTOGAG AT CACKAT T CACT AT AT AT AACAGAT T TACACT GARRAIE =

AGCAGAGREGEGEETGAGGRT TFBEAETT TATTACTEIET BEAACEEACACATT TICThalted at

TT T, T A .
T&Wﬂ#%& \S/éggg% € !p%-fré 1 |égﬁt c%Arm i‘"ﬁl“):,(s:-rprE 8% eg?ngég%eesncw§ seq
ID NO 5PBS + 0.05 % (v/v) Tween-20. Remaining washing solution was
WSTAGELELLVLW GETNGOWITQTELTL SVT] GOPAS) SOKSSGRLLYSORKTYLW

antibody-enzyme conjugate solution, which contains 1 pg/ml APN3pE

specific antibody clone 6-1-6 and 2 ng/ml Streptavidin-HRP

25 conjugate (Sigma) sclved in PIERCE Protein-free ELISA-Blocker
(with Tween-20), was pipetted in each well. The plate was sealed
and incubated at 4°C for 1 hour. Afterwards the plate was washed
6-times with TBS + 0.05 % (v/v) Tween-20. Remaining washing
soluticn was removed by tapping of the plate. In every well 100

30 1l SureBlue substrate solution (KPL) are pipetted and the plate
was incubated in the dark at room temperature for 30 min. The

reaction was stopped by addition of 100 pl per well of 1 M H;S50Q..



20 LLQRPGSPMRLI YLVSKLDSGVPDRFTGSGSGTDFTLKI SRVEAEDLGVYYCVQGTHFP
FTFGSGTKLEI KRADAAPTVSI FPPS Vari abl e part heavy chain, nucl eotide
sequence (wWBQoioMod¥®r 55) PCT/EP2009/058803
ATGGGATGCGAGCGEGGTCTTTATCTTCCTCCTGT CAGGAACT GCAGGT GTCCACTCTGAGGTCC 25
AGCTGCAACAGT CTGGACCT GAGCT GGT GAAGCCTGGASKE T TCAATGAAGATATCCTGCAAGGEC
TTCTGGTTACTCATTCACT GGCTACACCAT GAACT GGGT GAAGCAGAGCCATGGAAAGAACCTT
GAGTGGAT T GGACTTAT TAATCCT TACAAT GGT GT TACTAGGT ACAACCAGAAGT TCAAGGGECA
AWME@W@@?@@%”&%&@&M&%&?@@%&TC
TCAGCACTERHAGET AL TAGEGEAEHAAATIH AMACHHGAGT GGGACGAGACTTACTGG 30
GGCCAAGGEGACT CTGGT CACT GTCTCTGCAGCCAAAACGACACCCCCATCTGTCTATCCACT G
Vari abl e part heavy chain protein sequence (SEQ ID NO 56)
MGWSGVFI FLLSGTAGVHSEVQL QQSGPEL VKPGASMKI SCKASGYSFTGYTM\WKQSH
GINLEW GNP YOV TRYNOKEKGK AT DRSS TEANVER LS ISEDSAMCIEEA Mo o oy
REVDETYWGQGTLVTVSAAKTTPPSVYPL WO 2010/°009987PCT/ EP2009/ 058803 63
2.7.3Clone 17-4-3 Variable part |light chain, nucleotide sequence (SEQ
ID NGO S5Hrmalin-fixed and paraffin-embedded sections from human brain
ATGAAGTTGCCTGI TAGGCTGT TGGI'%CT GGTGTTCTCGATTCCTGTTTCCAGCAGTGATGT TG 5
TGAT GACCABACTHOCAETET e T L TeT AT REGAGAT CAAGCCTCCATCTCTTGCAG
ATCTAGT CAGAGCCTTGTACACAGT GATGGAAACACCTATTTACATTGGTACCTGCAGAAGCCA
GGCCAGT AI.COAAARME FEChGAT ad ACAAALTH JGAACEGAE EE Loh 6CEEIRBIAALAGGGH
'Ic';gé%r GT GGAT CAGGGACAGAT TTCACACT CAAGAT CAGCAGAGT GGAGGCTGAGGATCT

T GCTCTCAAAGTACACATGT TCCTCCGACGT TCGGT GGAGGCACCAACCTG 10
GAAAT CAAACCERC TR E SR IACCAAGT GRAT CCATET J L LACGATHCAGT e War irgbl @ part
| ight chain protein sequence (SEQ I D NO 58)
MKLPVRLLVLVFW PYSSEIA/MT QT PLSLPVSLGDQASI SCRSSQSL VHSDGNTYL HWY
L QKPGQSPKLL I YKVENRERGVRIRESGCSETRETLKI SRVEAEDLGVYFCSQSTHVPP 15
TFGGGTKLEI KRADAAPTVSI FPPSS Vari abl e part heavy chai n nucl eoti de
sequence (SEG}IIﬁ¢M§aEﬁBﬁ of slides again in Histoclear or xylene for 3
ATGEACTTTGGCECT qgﬁri%rg TATTTTTGTCCTTATTTTAAAAGGT GTCCAGTGTGAG
GTGAAGCTGGTGEAA GCCTTAGT GCAGCCT GGAGGGT CCCGGAAACTCTCC 20
TGT GCAGCCT CT GGATTCACTITEROAGEGACT ASSGA TBRCGETEEERET CGACGAGBEECCAL with 100
GCGAAGGGECECCTGAGT T TCALTAGTAATTTGGCATATAGTATCTACTATGCA
mmammcm%%&ﬂg& TGOCAAGAACACCCTGTACCTG
GAAAT GAGCAGT BT ASETHARGAGGATAGAGIEAT G ACTACT G BGAAGGEAFGACHAGute s,
GATAATATCTTGGACTATGT TATGGACTACT GGGGT CAAGGAACCTCAGT CACCGTCTCC 25
TCAGCCAAAACAACATEREA ARTCCACTG Vari abl e part heavy chain
protei n sequencend @R idd N@ s8Q@Hes again in 100 % ethanol for 3 min

MDFGLSLLI FVLI LKGVQCEVKL VESGGE, VQPGGSRKL SCAASGFTFSDYGVAWRQAP
GKGPEWAF| SNEAYSISBRSAPTGRET SSRERAKAT L 9P ENVESHISEDT ANVYCARYDY L 89

DNI' L DYVMDYWSRGTENGMRRAIChT RIZSYYRbe 2. 1n44h Ones ddrds13 AT izahli gupas!
l'i ght chain nuc| eotide sequence (SEQ 1D NO 61) 35 .
ATGAAGT TGCCT GF TREEREEFEGPECPEF SSAT F CATGAA AT NGEGEGAT STTGTEEFEA

R el e O A e A O ARG T KT, s
TCAGAGOCTCTTATATAGT AAT GGAAAAACCTAT TTGAAT TGGT TATTACAGA GCCA

TCTEEAAAGCGCCTAATCTATGTGGTGTCTAAACT GGACTCTGGAGT CCCTGACAGGTTCACTG
2. Quenching endogenous peroxidase activity:
Incubation of slides with 29 ml methanol + 1 ml 30 % hydrocgen

peroxide for 10 minutes at room temperature.
30 3. Washing the slides with water: 2x 5 minutes

4. Removing water in individual slides and place sliides on slide

rack in a humidity chamber to prevent sections from drying.



WD 2010/ 009987PCT/ EP2009/ 058803 64

GCAGT GGATCAGGAACAGATTTTACACT GAAAAT CAGCAGAGT GGAGGCTGAGGATTTGGGAGT
TTATTAT TGCGdeaveiessACACAT TTTCCATTCACGT TCGGECT CGGEGACAAAGIH KA I AR 03
AAACGGGCTGATGCTGCACCAACTGTATCCATCTTCCCACCATCCAGT 5 Vari abl e part

i ght chain protein sequence (SEQ ID N&s: 62)

MKLPVRLLVLW QETKGDWVLTQTPLTLSVTI GQPASI SCKSSQSLLYSNGKTYLNW.LQ
RPGQSPKRLI YVVSKLDSGVPDRFTGSGSGTDFTLKI SRVEAEDLGVYYCVQGTHFPFTF
GSGTKLEI ¥RABAKSAYSPEPBSEN 188 Var F 3B Ritd RéaFyolnPRPREe et i iRy 10
sequenceni{mkQd RnNOr 63he hood. Rinse in water several times and allow
ATGGGATGGAGCGEGEGT CTTTCTCTTCCTCCTGT CAGTAACT GAAGGT GTCCACTCCCAGGTTC
AGCT GCAGEAGHEIESGAEC P GREETEGT CABRL CTEECTOST CASTGAREAT § TRETENGGC
TTCTGGCTATATATTCAATAACTACT GGATAAACT GEGT GAAGCAGAGGECCTGGTCAGGGTCTT
GAGTGGATTGGACAGATTTATCCT GGAGAT GGT GATACTAACTACAATGGGAAGT TCAAGGGTA 15
AAGCEACACT GAGTEEAGACAAATECH GCTEAGTAGOBTMACATC
TGAGGACT, gE%TTTCTGTGCAAE%E%EEE%TATATTGHTTATTGGGGCCAAGGGACT
CTGGTCA GCCAAAACGACACCCCCATCTGTCTATCCACTG Vari abl e part
heavy chain protein sequence (SEQID NO: 64) 20

GG EW 001 VREDROPTRGRERGKAT T T ARSI GOTSERSRIVREAREGY Y Primacy

| VYWCQGTANMEVSHSAKTTRBBSVYRLE 1 Bo8y Appbiie ad ican 2af) doti bodynctionea6-4>6 f or
N3p|§ ELI SA 25 The final N3pE ELI SA protocol was tested concerning

i mif of gquantification (LOQ and signal-to-noise ratio (S/N). The
standard curve of the ELISA is shown in figure 8 The shape of the
standard curve | ooks very good especially for 30 the |ow _
concent rat i%?qlélﬁgé,llﬂﬁiscﬁegﬁ’é%egy neldrt 25 A€ar ldepéndent yt dfatdié
absor bangg,gB3zed 0f bhkSssta8das oy gdiines- the LOQ is determined with
3.125 pg/mM with a S/IN=1.3. 2.9 Investigation of cross reactivity,
anal yzed via ELI SA and WO 2010/ 009987PCT/ EP2009/ 058803 65 ELI SA: The
cro r eacty Ay: 0 .Gt i ' ' -
opereL on e R dat ety tREA YRR R AR R ey
N3pE- EL| Bamiertolrohebrit6ridest dfmlcriss rleadt pvatyse Ooncet net i28h

(pg/nﬂ) Jg%%ﬁg%ySZSIgéukaggs36qggguég%)aé}fg%mSEé%perature.

9. Washing slides separately with TBS for 10 minutes to avoid

20 dragging from one slide to another.

10. Addition of ABC-golution (10 ml TBS, 100 pl horse serum, 20
1l component A, 20 pl compeonent B). Incubate 30 minutes at room
temperature.

25
11. Washing slides with 50 mM Tris: 2x 10 minutes

12. Color reaction: Incubation of sections with DAB solution (20
mg DAB from Sigma in 100 ml 50 mM Tris, filtered, and add 33 nl
30 33 % hydrogen peroxide). Using microscope to observe color
reaction. The reaction product is brown colored. Stop the
reaction by putting slides into staining dishes containing

water.
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13. Washing slides with water for 10 minutes

14. Counterstaining with hematoxylin, washing with water.

15. Dehydrating and clearing: Follow step 1 in reverse order

(e.g. water, ethanols to 100 % histoclean)

l6. Coverslip with permount (Fisher Scientific). Drying slides

on air. Clean slides with razor blade and ethanol.

2. Results

2.1 Production of antibodies

Sizx clones were isolated that stably produce antibodies against
the pGlu-6166-BSA peptide: clones 1-8-12, 5-5-6, 6-1-6, 12-1-8,
17-4-3 and 24-2-3. These clones were subject to further

characterization.
2.2. Determination of Required Antibody Concentration:

The intensity of signals in the ELISA assays correlates not only
with the concentration of analyte/AP variant but is also strongly
dependent on the concentration of deployed antibody. Since AP
variants are only present in low concentration in serum samples
it is necessary to determine antibody concentrations that are
able to detect low concentrations of the corresponding AR
variants. Commercially available AB ELISA kits have a specified
detection limit towards AR in the low pg range. In standard
curves the highest concentration is usually 500 pg/ml. General
information about deployed antibody concentration is typically
lacking in data sheets / instruction manuals, however, due to
further information as derivable from the general literature 1

ng / ml of antibody is used as default.

In & first series of experiments it was not possible to detect
500 pg/ml AP N3pE-40 with the corresponding pGlu-6166 12-1
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biotin-conjugated antibody. In fact, relatively high Af N3pE
concentrations (10 ng/ml) were required to obtain signals with 1
rg/ml antibody (see figure 1A: middle bar). The intensity of
this signal was tremendously enhanced by increasing the antibody
concentration to 10 pg/ml (see Figure 1A: left-hand bar). Until
20 ng / ml antibody the intensity of signal can be further
elevated (see Figure 1B}. BReyond this concentration no further
increase in signal intensity can be achieved. Therefore, 20
pg/ml antibody was used to determine the detection limit Ffor the
pGlu-6166 antibody.

2.3. DotBlot Analysis

The AR N3pE-x antibody pGlu-6166 was chosen in the screening
process because the original cell clone (designated 12-1-8)
exhibited strong binding towards the peptide taken for

immunization and very low cross reactivity (see table 2).

Table 2: Screening results demonstrating signals in ELISA assays
obtained with several hybridoma cell clone supernatants.,

Clone N3pE-BSA | isoDAE-BSA | N3E-BSA |N1l1E-BSA |N11lpE-BSA
1-8-12 |1.787 0.012 0.142 0.011 0.005
5-5-6 1.649 0.015 0.126 0.004 0.006
6-1-6 1.377 0.013 0.125 0.007 0.014
12-1-8 |[2.123 0.005 0.009 0.001 0.005
17-4-3 |[1.915 0.007 0.320 0.003 0.004
24-2-3 |1.768 0.014 0.218 0.003 0.002
positive 1.824 1.227 1.596 1.243 1.346
control

negative 0.045 0.005 0.008 0.001 0.003
control

No screening step, dealing with the full length, native AP N3pE-
40 peptide had been included so far. Therefore the pool of
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0.042 0.046 0 0.0410 0.040 0.038 0.065 0.061 0.059 0.063 0.066 Only

for A3pE3-vwo miepsndency of the absorbance fromthe conaerdid@iokegs
was observed. All tested AP variants have shown 10 cross reactivity
bel ow 1 % except of AP3-40. The signakg (corrected by the blank) for
800 pg/ M was about 2.7 % of the signal for APpE3-40. This is a very
good val ue, considering that the N-term nus of both peptides have the
sane am aeidclds péloéptot hgbfidata arell tdliogieiss wepcktzedned fde cases

of APpE3§£g%essing antibodies which might exhibit a higher affinity for
the native AP N3pE-40 peptide.

5 As seen in figure 2, cell clones could be identified which

indeed exhibit higher sensitivity towards the native full length
AP N3pE-40 peptide. Whereas the pGlu-6166 antibody clone 12-1
could only detect 1 ng peptide, clones 6-1-6 and 24-2-3 also
gave signals with as little as 8 ng peptide. Hence, clones 6-1-

10 6 and 24-2-3 are 125 times more sensitive. With these clones,
a detection limit of 8 pg/ml AP N3pE-40 peptide in a
corresponding ELISA could be attainable.

2.4, PepSpot Analysis

15
Specificity was checked next by PepSpot analysis to compare
biotinylated AR N3pE-x antibody pGlu-6166 with hybridoma cell
clones. In table 3, all peptides are listed which correspond to
spots on the PepSpot membrane. As seen in figure 3 pGlu-6166

20 clones 6-1-6 and 24-2-3 do not produce more cross signals than
pGlu-6166 antibody clone 12-1. All clones investigated
recognized primarily spot number 6 - the specific AP N3pE-x spot
(pEFRHD.., i.e. SEQ ID No: 12), followed by spots number 5
(EFRHD...SEQ ID No: 11) and 7 (FRHD.. SEQ ID No: 13). A faint

25 signal was also attained with spot number 4 (AEFRHD.. SEQ ID No:
10).

Table 3: Sequences of AP peptides spotted onto PepSpot™
Membranes (JPT Peptide Technologies GmbH ) and

30 detection by pGlu-6166 hybridoma cell clones
Peptide Sequence AR 1-40 (SEQ ID No:2) IBL~- 5- 6- 17- |24~ |12~ |SEQ
e DAEFREDSGYEVHHOKLVEFFAEDVGSNKGAL IGLMVGGVV AK 5-6 [1-6 |4-3 |2-3 |4 ID
No.
1 KMDAEFRHLSGYE - - - - /- |- 7
2 DAEFRHCSGYEVH - - - - = |- B




15 Overall, the AP N3pE anti body clone 6, which is generally used for
ELI SA, is very high specific for the N-term nus of AP-peptides
starting wwoleop@osesat position 3. SPR 20 The cross reagti/mp0y/09§303
clones 6-1-6 and 24-2-3 to other non-A8 pd u peptides was anal yzed by
surface plasnon resonance. Instead of APpE3-40, which shows a typical
bi ndi ng sensogram all other tested pGu peptides have shown nearly

no i nt ergetyen—wth—-elonres6—1-6-and24-2 respeettvely—see 3al-s
figure 93( dﬁaﬁlaﬂﬁz@sefmay shown for clone 6-1- 6) The |sensoqgl-ans- of| st he
pd u pep, i des were.coqpared with the sensogram tor |APHE3- #0. | The 0
est i mat gd— WO 20107/ 009587PCT EP2009/ 058803 166—CcToss regactvittes re
all bel opd 1] % FASEHAWEG Y of all analyzed paptides ate [sholwn ilh table
5. Tlabl 5 pedrsdstvimibied Cross reactivity dqft cl pnes.6-1:.6/.and.24,2-|3
to 5 ot her pGILu- E fITdés pdu PeptidesS % gross|reqctivity MCP-1 <1
MCP- 2 <1-Big—GaSt¥ i Conadeli-berin <1 Ndurotghsilh a1 Qfexilh Al
Fi br onecjtsi n| <1 GYEVHHOKLVFEA - - - - - - i

9 EVHHQKLVFFAED - - - - - - 15

10 pEVHHOKLVFFAED - - - - - - 16

11 VHHQKLVFEFAEDV - - - - - - 17

12 DAEFRHiDSGYEVH - - - - - - 18

13 1DEGYEVHHOKLVE - - - - - - 12

14 LVEFFAEDVGSENRG - - - - - - 20

15 GSNKGALIGLMVG - - - - - - 21

16 ATIGLMVGGVY - - - - - - 22

PE in table 3 means pGlu, pyroglutamate.
iD in table 3 means isoAsp, iscaspartate.

5 2.5, SDS-PAGE Analysis

Biological integrity of the AB-N3pE antibody and hybridoma cell
culture supernatants was determined roughly by SDS-PAGE analysis
(for details see Material & Methods supra).

10
As seen in Figure 4, all samples loaded onto the gel revealed
sharp bands without smears, indicating the integrity of the
pGlu-6166 12-1 antibody and the hybridoma cell clone
supernatants.

15

2.6. BIACORE Analysis

With DotBlot analysis significant differences in sensitivity
toward the AR N3pE-40 peptide of hybridoma cell clone

20 supernatants compared to biotinylated pGlu-6166 antibedy were
diagnosed. However, with this method only an end point result
is monitored. Biacore analysis on the other hand allows

timewise resolution of the binding course of a given antibody.



Collagen 1 <1 TRH <1 All experinents have confirnmed the fact that
N3pE anti body clone 6-1-6 and 24-2-3 are specific for the N-term nal

epi t ope of wbPptdores7Nei t her other pAu N-term ni were rEeRRvmHREss0Or
ot her 10 AP peptide variants, which do not bear an N-term nal pE

residue. 2.10 Optim zation and validatiggn of N3pE ELI SA for brain

anal ysis 15 APpE3-42 concentration in nouse brainstemwas anal yzed
dependent on the used nethod. The sanples were derived fromfrom
transgenic gudsy (tog)kchevér skpressi Dige heoan LARQEE 42 oifn thihep®iadt 61, 6 it

is cycl i%r?&%ﬁy%atso a"PREZ142, r YL %é’é@&%t%%’iﬁplcgstfméoﬂis N3pE-40

het er ozygous, transgenic mce (tg ) and honpbzygous transgenic 20
nice (tPHOTIHS afd BRGATRI Paﬁébélsn‘fﬁ‘ﬁ RATSFERCC 2/i E8SERYSA THe i ce
used f orMsanpla gemer aeiapndwer suproduced as described in
W020Q@9034158. WO 2010/ 009987PCT/ EP2009/ 058803 67 anal yzing formc
acid fraction sanples was optim zed, i.e. the neutralization was N3pE
ELI SA. T irtesiiing @@nélﬁaghéﬁérﬁe%ie@falwaﬂa@e Eensanispksomel ¢f gGlu-

det ect e%ﬁ@efgmﬁﬂlwatl y5la@\ze{q§dotobluaﬂk%1ﬂg%&ﬁ%rﬂ§g %3k23ba§uﬁfof hﬁoﬁb?. hﬁsm
mce, nllcanty els O u n I N ISO t he
T et i e e ke RS | Fel s oppanarent bt Laut

figure 1811 ﬁi@rE_ISSAeaoebadtn@ 106 thevgrlesentt riihvent doAfeednamsy sin

hi gh gsi M&r@ﬂ%h%%%%g%et:wsa VeRY @&ﬁﬁﬂta%qlo% bE-2Bfe ! §-1 Sias
is of formc acid sanp In particular o

suitable for an
formc aacf?%roa%ia&yeié(na &dmes ﬁing%ﬁftaat .téwtopbﬁgﬁﬁegnt’i%d@/l%}eoﬂe?s P
for i nmimdti stzoddeeltivst hypwiireh, t he ﬁﬁ@EiJaﬁﬂarl@@deesnoﬁlbhecm@ﬂﬁﬂt

| nvent | G RS X iRsel8 81 ahged 1l bl %qtslﬁgg%?%spﬁ% A% A0

the | ate stage of sporadi el mer s ase

forms ofNIREHE W@Ptédﬁvséasé tFADpadile, Wfﬁé‘te@eﬁﬁ WhtBhnbeafew

mut ai omiruddie pHesesi | thelpdFol)igeney ofhelshai nedibyai {ﬂe ctiyens,
are shovxpoln fi ueo%_,Llle Fi ure %1 1%:[100 Sthat t“ gE ant i | es of 20
the preseht™S MvEnCLORCIFE ST Dabl e 187 noﬁ’ $T5EHENT st Ty The

ant i boduae@tsmorm éal tfyrubeecﬁumute@ hyn eaifAnginSAThahdC RAR 24-3-

patient sz, The MNREvaat | BQG&@§1§PW&&£@Q§@0%”%%WB§' §nol€hé *teotalot

| mages, il Ch%%r,ggggépﬁgs pegil)c pinding shown by ELISA and, SR

20 peptide but - in contrast to clone 12-1 - has no observable
“off-rate” (see alsc Figure 5).

2.6.1 Affinity of APN3pE specific antibody clone 6-1-6 and 24-2-
3

25
For N3pE antibody clone 6-1-6 the association rate, dissociation
rate and disscciation constant was calculated by a global fit of

all sensograms shown in figure 6.

30 The association rate was calculated with 1.67e5 M's™!, the

-1

dissociation rate with 2.63e-4 5™ and the dissociatiocn constant

with 1.57 nM.

For N3pE antibody clcone 24-2-3 the associaticn rate,
35 dissociation rate and dissociation constant was calculated by a

global fit of all sensograms shown in figure 7.



Monocl onal anti bodi es specifically recognizi ng AP N3pE-x, were
generated. Currently all correspondi ng nonocl onal anti bodi es

expr essi ngwioybtoidesa cell lines 5-5-6, 6-1-6, 17-4-3, awi/ite@®/3ss89
have been deposited in accordance with the Budapest Treaty and are
avai l abl e at the Deutsche Samm ung furéM kroor gani smen und

Zel | kul turen (DSMZ) in Braunschweig, DE, with a deposit date of June
17, 2008, and with the respective deposit nunbers WO

2010/ 009987PCT1EP20091058803 68 (cl one 5-5-6): DSM ACC2 923 (cl one

6- 1- 6) : DSM AESH Q24 i0el eaeelWad-391REMACCHiYR5 35¢66BNMe 124, 2B DSM
ACC2 926, Specificity of those_antibodies for thejr respective target
sequencedt G HOC SRR T EDR ot 2P NBpER HigHiEPPARLY CBnE PRoEs T
cl ones cpuld g ingentified that should give strong 10 signals in an
ELI SA set up with an expected detection limt in the |ow pg range.

4. Summary 15 The main aimof the present invention was the

bl i f ai.gh it d [ hni
That al oG GEaEReand, el aRRaRy VAt baehe PoTC T bl ol ogical

sanpl es. Preferably, an ELI SA based techni que shoul d be pursued. The
20 task mas a8 gWsbhud:dBpk B 1:SAhndigcause for this AP variant
an appropriate ELISX system was already comrercially available (I1BL).
This system was used as reference and internal quality control. 25
Appllidcab2 17 1ly of ChenpGEu56466 anti body in the chosen ELI SA assay set
up was investigated. To obtain clearly nmeasurable signals, high

anti body concentrations needed to be deployed (20 pg/n1%. H gh
af fi ni t WE aEeEPRTAnd 1 GRHYCRE Hhe IR SEEHEPEE 0 §S gjﬁﬁ_\&tﬁ&i

limt i miderdraeTegcrangeT{CeBepul T 3G TeaTCliecAT e rRecRR AT CARdEIS €
f!ones. Gé%bf?d@dﬂ@bAEcéﬂGAé?&@ﬂ§%kﬁﬁ¥ﬂf&%ﬁ?d%%ﬁ@&hﬁ?EQACAACC§Gq¢$d% a
i ght chai'n conprising a variable part, the varrable part 0 e
| i ght cHaiGT ATCERAPG TRAPFBElGACH T A Y 2 58T FEa pEAYeCTAY TR OTEE by
%o nuZIgeOiTmmm@@@emeteg@@@ré@ﬁ@@d@:c@@@@@m@@@@@t'@f@r%c&@ﬂ@

i , . V| n
b am ol e edsan et i A R g Ca bt r U e tagdE T
NO 50, SEBQAADTNGAGSSTCEECRT T GErAGHEL T 2R CSEQGL BCNEEGBRAQRTTTTCCA

(i) a hepnecdEhidtceerREEREREA@r YEiA 20 ARRGEECTARTYAFE @Rt CaaidT 201
t he heavy_ chain of said antibody conprising a pol ypeptide (a) encoded
by &%nu QﬁﬁQQﬂgqggéGQﬁge sel ected fromthe group consisting of SEQ ID

NG 5_1, SEQ_ ID NO 55, SEQ ID NO 59 and SEQ I D NG _ 63_ or (b) having
ﬁlg a%”%'a%%%?c?iﬁ ech £ frp%ﬂéél QLQUR,cANSESET P @f. SEQ 1D
' ’ GDVVMTQTPLTLSVTIGO

. 0, < NO.— 04,
MVSSAQFLFLLVLWIQET PASTISCKSS5QSLLY SDGRTYLNW
LLOREGOSPMRLIYLVSKLDSGVPDRIFTGSGSGTDEFTLRKISRVEAEDLGVYYCVQGTHEP

25 FTFGSGTKLEIKRADAAPTVSIFPP

Variable part heavy chain, nucleotide sequence (SEQ ID NO. 51)
ATGGGATGGAGCGGGGTCTTTCTCTTCCTCCTGTCAGGAACTGCAGGTGTCCACTCTGAG
GTCCAGCTGCAACAGTCTGGACCTGAGCTGGTGAAGCCTGGAGCTTCAATGAAGATATCC
30 TGCAAGGCTTCTGGTTACTCATTCACTGGCTATACCATGAACTGGGTGAAGCAGAGCCAT
GGAAAGAACCTTGAGTGGATTGGACTTATTAATCCTTACAGTGGTGTTACTAGGTACAAC
CAGAAATTCAAGGGCAAGGCCACATTAATTGTAGACAAGTCATCCAGCACAGCCTACATG
GAGCTCCTCAGTCTGACATCTGAGGACTCTGCAGTCTATTATTGTACAAGAGAGGCTAAA
CGGGAGTGGGACGAGACTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCAGCCARA
35 ACGACACCCCCATCTGTCTA




wherein, the isolated anti body binds to an Afl peptide or variant
thereof. 2. The anti body according to claim1, wherein the antibody

bi nds an Ao peapipge Wi th a di ssociation constant (KD r@Eimeomfosssns

| east 10-7 M 3. The anti body according to claim1, wherein said

anti body is a nonoclonal antibody. 4. Tbe anti body according to claim
1, wherein: the isolated antibody conprises a light chain; the Ilight
chal n conprises a vari abI e part; and the vari abl e part of the
||ght chéth '8‘= 3 ' he b j & B d H

nucl eot IM@wamG@ﬁb@gtsedgiqg@s@ﬁm@mm@@m%yQgT@iTnﬁﬁ@rﬂd@ﬂ\lO

o o S TSR Nk PR e e sy A e LA SR e i o

50, SEQ RENDYRYWBAGTIFQVEBAKIDIPBBY and SEQ ID NO 62. 70 5. The
antiody according to claim1, wherein: the isolated antibody
conprises a heavy chain; the heavy chain conprises a variable part;
and the ¥afi%bl e E&Pf“%ﬁ t7® heavy chain of said antibody conprises a
pol ypepti de encoded by a nucl eotide sequence sel ected from SEQ I D NO
51, SEQ\} , , (

am no a 56

| D NO 6@?%ﬁi‘iﬁTSEQCI?ECN@%GMCCT@TTW%GﬂmyT&@%W@Bﬁ@AW%GﬁTi

wheri@i n: cAMericselaiced canthbodyacRrir BEeSrcsaTTaRt AChaGRc AAdend dditiT

of sai o MRl Gagy ebnarescr Bty Re Brelebaby fac kit ™ "
s equenc el TAT TBEE GADGRCAGEOCAE THEIE M GISCATAATCIAT A TS YERRTEARI TSR | D
NO. 50; T%GM@@@A@ﬂbbﬁ@éﬂc@%@AG%@AMA@Q@T@TA&K@I@@MEC

chain cor@}flrses a variabl e i abl e

Chai n o AR casR P tse A mn el Hege e a b Akt QoA Tty
nucﬂéotITEEHﬂHﬂBB@GETGEGSEEEAEAGETGGNAATHAHEEGGG@TGHTGUTGERGERKtTGTA

sequencey . 7. The antibody according to claim1,
wher ei n: &ae |S(§{C§$§§Ag§§%gody conprises a light chain; the Iight

chain conprises a variable part; the variable part of the [ight chain
of sai d wintiddy pcRPLiERS 8hpOhyRERtidle eredadebysaonus!wpi iTH -
sequenc

NGO 54 AR RNy O A A S P S
chai2f CMR%PMM@EMSK@@@WDR%GWW&MﬁR@EbﬁDﬁGwYQ\F@W@/y

chai n of pefigbAiHIRRAVAGROHPET BLSs a pol ypepti de encoded by a
nucl eoti de sequence of SEQ ID NGO 55, or having an am no acid

Variable part heavy chain, nucleotide seguence {(SEQ ID NO: 55)
ATGGGATGGAGCGGGGTCTTTATCTTCCTCCTGTCAGGAACTGCAGGTGTCCACTCTGAGGTCC
25 AGCTGCAACAGTCTGGACCTGAGCTGGTGAAGCCTGGAGCTTCAATGAAGATATCCTGCAAGGC
TTCTGGTTACTCATTCACTGGCTACACCATGAACTGGGTGAAGCAGAGCCATGGARAAGAACCTT
GAGTGGATTGGACTTATTAATCCTTACAATGGTGTTACTAGGTACAACCAGAAGTTCAAGGGCA
AGGCCACATTAATTGTAGACAAGTCATCCAGCACAGCCTACATGGAGCTCCTCAGTCTGACATC
TGAGCGACTCTGCAGTICTATTACTGTACAAGAGAGGCTARACCGGAGTGGGACGAGACTTACTGG
30 GGCCAAGGGACTCTGGTCACTGTCTCTGCAGCCAAARCGACACCCCCATCTGTCTATCCACTG

Variable part heavy chain protein sequence (SEQ ID NO: 56)

MGWSGVFIFPLLSGTAGVHSEVOLOOSGPELVKPGASMKI SCRKASGYSEFTGYTMNWVKQSH

GENLEWIGLINPYNGVTRYNQKFKGKATLIVDKSSSTAYMELLSLTSEDSAVYYCTREAK
35 REWDETYWGOGTLVTVSAAKTTPPSVYPL




sequence of SEQID NGO 56. 71 8. The antibody according to claiml1,
wherein: the isolated anti body conprises a light chain; the |ight

chai n conpwoesymsesar i abl e part; t he vari abl e parrcTafp20de®sssng ht
chain of said antibody conprises a pol ypeptide encoded by a

nucl eoti de sequence of SEQ ID NGO 57 os3having an am no acid seqguence
of SEQ ID NO 58; the isolated anti body conprises a heavy chain; the
heavy chain conprises a variable part; and the variable part of
the heavd. tHain oflsardlanttdody conprises a pol ypeptide encoded by a
nucl eotide sequence of SEQ ID NO 59, or having an amno acid
coduence, o S0 D 0 oBas S, LI, B2ERL 00 oS,
chai n C%ﬁﬂm%m@ﬂﬂabﬁéTﬁﬂTGGT@mmMGGA@ECCTGTT‘E@@NNWGMW
of sajd @ @é%%ca%%@'&:tﬁeec@cﬁ@wﬁ@m&%ﬁﬁ@%@@m@&me@@é@ﬁcmmm

sequence of
NO 62; AHASHIRAASGCARCTBBAGAED G%%%MFT%&F%GG%%CWGCCA
chain comqnqmmommbahrt:eTpa'rd:TA@MGMWBMTMCWG@@GTMMGT

chain of

nucl eot| seq%#gg% cg)%lF %E%B{@ﬁ%@%@@ Cpﬁ%&\??‘ ﬁcgggggrgnengA@G%TGAGGATCT
sequenc&C&A@E@HT@TNQGCQQTCAAAGTACE@TGW@C&&CGBS@yPTQ@@%@@N@C&@%C&%
1, wher edsaichranidcdsedarsceet ect et fdmddaecareupaconstsi¢ng of 1 Ap
5-5-6(Deposit No. DSM ACC 2923); Ap 6-1-6(Deposit No. DSM ACC 2924);
Ap 17-4-3(Deposit No. DSM ACC 2925); and A8 24-2-3(Deposit No. DSM ACC
2926) . Viable paki. lThbtanbébodyr@orior gicsgenoec|(§8EMH 1D NMper®)n said
anti bOdYMRﬁPVMLQ]L%@«I@@@@%VW%@IPMV%@% %%)SCRSSQSLVHéﬁeNﬂ]ﬁ{WY

ant i body accordin whe n sai nt i % Af 3 24-2- 3
( Deposi tEHE GG g(ééKy§§§¥SGVPDRFSGSGSGTDFTLKISRVEAE LGVYFCSQSTHV

15 TFGGGTKLEIKRADAAPTVSIFFPPSS

Variable part heavy chain nucleotide sequence (SEQ ID NO: 59)
ATGGACTTTGGGCTCAGCTTACTTATTTTTGTCCTTATTTTAAAAGGTGTCCAGTGTGAG
GTGAAGCTGGTGGAGTCTGGGGGAGGCTTAGTGCAGCCTGGAGGGTCCCGGAAACTCTCC
20 TGTGCAGCCTCTGGATTCACTTTCAGTGACTACGGAATGGCGTGGGTTCGACAGGCTCCA
GGGAAGGGGCCTGAGTGGGTAGCATTCATTAGTAATTTGGCATATAGTATCTACTATGCA
GACACTGTGACGGGCCGATTCACCATCTCTAGAGAGAATGCCAAGAACACCCTGTACCTG
GAAATGAGCAGTCTGAGGTCTGAGGACACAGCCATGTACTACTGTGCAAGGTATGACTAC
GATAATATCTTGGACTATGTTATGGACTACTGGGGTCAAGGAACCTCAGTCACCGTCTCC
25 TCAGCCAAAACAACACCCCCATCAGTCTATCCACTG

Variable part heavy chain protein sequence (SEQ ID NO: 60)

MDEGLSLLIFVLILKGVQCEVRLVESGGGLVQPGGSRKLSCAASGFTFSDYGMAWVROQAP

GKGPEWVAFTSNLAYSTYYADTVTGRFTISRENAKNTLYLEMSSLRSEDTAMYYCARYDY
30 DNILDYVMDYWGQGTSVIVSSAKTTPPSVYPL

2.7.4 Clone 24-2-3

Variable part light chain nucleotide segquence (SEQ ID NO: 61)

35 ATGRAAGTTGCCTGTTAGGCTGTTGGTGCTCTGGATTCAGGAAACCAAGGGETGATGTTGTGCTGA
CCCAGACTCCACTCACTTTGTCGGTTACCATTGGACAACCAGCCTCTATCTCTTGCAAGTCAAG
TCAGAGCCTCTTATATAGTAATGGAALAACCTATTTGAATTGGTTATTACAGAGGCCAGGCCAG
TCTCCAAAGCGCCTAATCTATGTGGTGTCTAAACTGGACTCTGGAGTCCCTGACAGGTTCACTG




13. The anti body according to claim1l1, wherein said antibody is a
humani zed or chineric antibody, or an antibody fragnent. 14.
The anti bodw zacosdrng to claim 1, wherein the anti bodyrdBERBUWEFE03
ant i body. 15. The anti body according to claim1, wherein the
anti body is a diabody or a single chaigsantibody. 16. The

anti body according to claim1, wherein the antibody binds to an

epi tope of an antigen selected fromthe group consisting of:

PG u- A3F B THEAAPAALBCABT TANSC IR AL ASCREARFSCAVRE T ECA TTIHBIGHGET

X is an TTﬁfﬁkﬁTd@@@@@%ﬁe@QAéﬂéAﬁ@TTcCATTCACE&TCE@@T@@éé@ﬂéﬁAﬁ@#ﬁHéﬂHﬁiA
to claiml, wherein the a enentarity

n
deternln%ﬁéf Rﬁ%ﬂﬁ%&PCBFﬁéécT%T%ﬁﬁgﬁﬁq%ﬁ9§Qé§Fg§FgaGFron1the group
consisting of: pGlu-A03-38; pG u-AP3-40; pG u-Al33-42; and pGlu- AO3_x
vari ant - _ _ . 6 )18.

d.
19. The Mk W%@@r HCRYVEBQEP RIS VT L GRRASEISRKERRSERY B%?YTF%WLLQ
i mobi | i segharkra 19olisd 1pBas eDRFTGSGSC R TIKIG RABREDOJY Y ACCOE Th Mg 1FO
claim1l, s obtained fromany one of hybridona
cel | 1int gg¥§§§§&§§a§6%§bbggﬁ¥i 2924, DSM ACC 2925, or DSM ACC 2926.
21. A conposition conprising a hybridoma cell |line selected fromthe

%quggggw@féum o2 t DEMLAGC-RE 23, nm\éoﬁfifae?%%ﬁur\?@@aﬂ RAEEQ 29830 4 2% )aSlj\L/l
B et o L e A A SN IR R e

di agnostAGCIGAACAGICTSGAGCT ARGANEE LORYCEIIENGIICOG CRETEAAGAT LT GIRECAAGGC
instr uctfﬁ\&é&rm%%m@aﬁmm@@@éwmweﬁ%gae geﬁéélcét@@?émeemcw

bi ol ogi c active su nosti c
accor di @Q%%TE%A%GAM%E%%%%A%G?%T%Tgﬁaﬁ?@%%@TCAAGGGTA
bi oliagi caldoCAAOTER CTEAGAOERA TOOPCCAERGEGAOTRICATrGoRGOT CYbCRGEII TRACATC

cyclase.q AqgﬁcTd%éCng%T§@23898¥G@ﬁﬁé%ﬁgdghgf%T%&%Eﬁg%gTT&EE%F%Ahq%dﬁ%T

an |nteger ween anti accor
c|a|n11GTTQGﬂQAQﬂGT@TpgGﬁﬁGCﬁ$%§%¢G&ﬁﬂ@ﬁﬁﬁ?&ﬂ@T&ﬁGTA?CCACTG 27. The
anti body according to claim 17, wherein x is an integer between 18
f‘gfeggf 85 plg G %%tr' b % vg‘}cgﬁé%“&t"elﬁl ALl "NEES' Io*nd S: &l

20 MGWSGVFLFLLSVTEGVHSQVQLQQSGAELVRPGSSVKISCKASGYIFNNYWINWVKQRP

GOGLEWIGQIYPGDGDITNYNGKFKGKATLTADKSSSTAYMOLSSLTSEDSAVYFCAREGY
IVYWGQGTLVTVSAAKTTPPSVYPL

2.8 Application of antibody clone 6-1-6 for N3pE ELISA
25
The final N3pE ELISA protocol was tested concerning limit of
guantification (LOC) and signal-to-noise ratio (8/N}. The
standard curve of the ELISA is shown in figure 8.
The shape of the standard curve lcoks very good especially for
30 the low concentration range, which shows a nearly linear
dependency of the absorbance. Based on this standard curve the

LOQ is determined with 3.125 pg/ml with a S/N = 1.3.

2.9 Investigation of cross reactivity, analyzed via ELISA and

35 SPR



PBDO0070_ W) ST25.t Xt SEQUENCE LI STI NG <110> Probi odrug AG Probi odrug
AG <120> Di agnostic Antibody Assay <130> PBDO0070/W <150> US

61/ 082, 309wekbino@808- 07- 21 <160> 65 <170> Patentin vermimnp2809m3588iL0>
1 <211> 42 <212> PRT <213> Honop sapiens <400> 1 Asp Ala Qu the Arg
Hs Asp Ser Ay Tyr Qu Val Hs H's dgsLys 151015 Leu Val Phe Phe
Ala Au Asp Val Gy Ser Asn Lys Ay Ala lle Ile 202530 Ay Leu Mt
val d ypﬁé@v’al Val Ile Ala 3540 <210> 2 <211> 40 <212> PRT <213>
Hono sa <400> 2 Asp Ala Qu Phe Arg Hs AS Ser Ay Tyr du Val
H's H s fa dysslatothikedyVab HhgePhrp Al i@ni sAvRsVabt&ised ASihg

Lys Gy Ala lle Ile 202530 .
our N3pE-ELISA. The raw date are shown in table 4.

5 Table 4: Raw date of N3pE-ELISA with clone 6-1-6: Test of cross

reactivity

Concentration (pg/ml) |pE3-40 (28.04.)| pE340(21.04.)] 240 3-40 4-40 1-42 342 |pE11-40
800 1.8280 1.806 0.048 | 0.090 | 0.055 | 0.053 | 0.052 | 0.047 |

400 0.8750 0.912 0.045 | 0.065 | 0.044 | 0.048 | 0.052 | 0.044

200 0.4350 0.484 0.044 | 0.057 | 0.046 | 0.048 | 0.049 | 0.048

100 0.2290 0.248 0.045 | 0.052 | 0.045 | 0.047 | 0.050 | 0.048

50 0.1330 0.143 0.044 | 0.048 | 0.044 | 0.050 | 0.045 | 0.045

25 0.0820 0.086 0.044 | 0.046 | 0.044 | 0.048 | 0.047 | 0.048

12.5 0.0570 0.063 0.039 | 0.042 | 0.040 | 0.043 | 0.042 | 0.046

0 0.0410 0.040 0.038 | 0.065 | 0.061 | 0.050 | 0.063 | 0.066

Only for APpE3-40 a dependency of the absorbance from the
concentration was observed. All tested AR variants have shown

10 cross reactivity below 1 %, except of AP3-40. The signal
(corrected by the blank) for 800 pg/ml was about 2.7 % of the
signal for APpE3-40. This is a very good value, considering that
the N-terminus of both peptides have the same amino acids,
except the first one, this is cyclized in the case of APpE3-40.

15 Overall, the AP N3pE antibody clone 6, which is generally used
for ELISA, is very high specific for the N-terminus of AB-
peptides starting with pGlu at position 3.

SPR:

20 The cross reactiviiy of clones 6-1-6 and 24-2-3 to other non-Af
pGlu peptides was analyzed by surface plasmon rescnance. Instead
of APpE3-40, which shows a typical binding sensogram, all other
tested pGlu peptides have shown nearly no interaction with
clones ©6-1-6 and 24-2-3, respectively, see also figure 9 (data

25 only shown for clone 6-1-6). The sensograms of the pGlu peptides

were compared with the sensogram for APpE3-40. The estimated



Gy Leu Met Val Ay Ay Val Val 3540 <210> 3 <211> 38 <212> PRT <213>
Hono sapi ens <400> 3 Asp Ala Qu Phe Arg Hs Asp Ser Ay Tyr Gu Val
Hs Hs GAwolkysd®t015 Leu Val Phe Phe Ala 3 u Asp Val FKETyEPZ@w/026803
Lys Gy Ala Ile Ile 202530 PBDO0070 WD ST25.txt Ay Leu Met Val dy
Gy 35 <210> 4 <211> 40 <212> PRT <213ssHonp sapi ens <400> 4 d u Phe
Arg H's Asp Ser Gly Tyr Qu Val Hs Hs G n Lys Leu Val 151015 Phe
PheAIaGIuAs Ser Asn eIIeGIy eu 2025

Met Val QY %”\]/ SPI &SR & %iﬁfqé}z/ﬁ d> 5 522 3y ot A P zea

peptides are shown in table 5.

Table5: Estimated Cross reactivity of clones 6-1-6 and 24-2-3 to

5 other pGlu-peptides

pGlu Peptides | % cross reactivity
MCP-1 <1
MCP-2 <1
Big Gastrin <1
(Gonadoliberin <1
Neurotensin <1
QOrexin A <1
Fibronectin <1
Collagen 1 <1
TRH <1

All experiments have confirmed the fact that N3pE antibody clone
6-1-6 and 24-2-3 are specific for the N-terminal epitcpe of
ABpE3~x. Neither other pGlu N-termini were recognized nor other

10 AP peptide variants, which do not bear an N-terminal pE residue.

2.10 Optimization and wvalidation of N3pE ELISA for brain

analysis

15 ABpE3-42 concentration in mouse brainstem was analyzed dependent
on the used method. The samples were derived from from
transgenic mice (tg) overexpressing human ABQ3-42 in the brain,
which is cyclized by QC to APpE3-42, Compared were samples from
heterozygous transgenic mice (tg het) and homozygous transgenic

20 mice (tg hom) and from wildtype, non-transgenic mice (wt). The
mice used for sample generation were produced as described in

W0z2009034158.

For all further experiments samples and standards were diluted

25 in the EIA buffer. In a next step, the neutralizaticn method for



<212> PRT <213> Hono sapiens <400> 5 Gu Phe Arg H's Asp Ser Ay Tyr
AQu Val Hs Hs Gn Lys Leu Val 151015 Phe Phe Ala Qu Asp Val Gy
Ser Asn LywoGoyobda7lle Ile Ay Leu 202530 Met Val Gy Ha1yEPsedoosssbs 35
<210> 6 <211> 36 <212> PRT <213> Honp sapiens <400> 6 Qu Phe Arg H's
Asp Ser Ay Tyr Gu Val Hs Hs Gn Lyg7Leu Val 151015 Phe Phe Al a
Gu Asp Val Ay Ser Asn Lys Ay Alalle Ile Gy Leu 202530 Met Val
Ay Ay 35 <210> 7. <211> 13 <212> PRT <213> Honb sapi ens <400> 7 Iﬁys
Met AS Aﬁ”haldz&nﬁhé%“chF‘gls&s’gr%‘"e‘fl@y‘s § yapyaphimized, <

neutralization was N3pE ELISA. The resulting and herein
developed N3pE ELISA works well, it detected significant levels
of human APpE3-42 in brains of the tg hom mice, significantly

5 lower levels of human APRpE3-42 in brains of the tg het mice and
no human APpE3-42 in brains of the wt mice (see figure 10).
The ELISA according to the present invention delivers high
signals and consequently a very acceptable LOQ and is thus
suitable for analysis of formic acid samples, in particular of

10 formic acid brain samples.

2.11 Application of N3pE antibody clones for immunchistochemistry

With the N3pE antibodies of the present invention, APpE3-x was
15 stained in brain secticns of patients in the late stage of
sporadic Alzheimer’s disease (SAD) and familial forms of
Alzheimer’s disease (FAD), i.e. patients which bear a mutation
in the presenilin 1 (PS1l) gene. The stained brain sections are
shown in figue 11. Figure 11 shows that the N3pE antibodies of
20 the present invention are suitable for immunchistochemistry. The
antibodies specifically detect pGlu-AB in brain of SAD and FAD
patients. The N3pE antibodies show no background signals on the
images, which proves the specific binding shown by ELISA and SPR

aralysis.

25
3. Deposits
Monoclonal antibodies specifically recognizing AP N3pE-x, were
generated. Currently all corresponding monoclonal antibodies
expressing hybridoma cell lines 5-5-6, 6-1-6, 17-4-3, and 24-2-3
30 have been deposited in accordance with the Budapest Treaty and
are available at the Deutsche Sammlung fiir Mikroorganismen und
Zellkulturen (DSMZ) in Braunschweiqg, DE, with a deposit date of
June 17, 2008, and with the respective deposit numbers



PBDO0070 W) ST25.txt 1510 <210> 8 <211> 13 <212> PRT <213> Hono
sapiens <400> 8 Asp Ala Qu Phe Arg H's Asp Ser Ay Tyr Qu Val H's
1510 <210>w®9 26idiloh9e8i3 <212> PRT <213> Honp sapi ens <220ecw22409/058803
M SC FEATURE <222> (1)..(1) <223> |soaspartate <400> 9 Asp Ala Qu
Phe Arg His Asp Ser Ely Tyr Au Val H 8381510 <210> 10 <211> 13 <212>
PRT <213> Hono sapi ens <400> 10 Ala Qu Phe Arg H's Asp Ser El'y Tyr
Gu Val H's Hs 1510 <210> 11

(clone 5-5-6) : DSM ACC2923

(clone 6-1-6) : DSM ACC2924
(clone 17-4-3) : DSM ACC2925
5 (clone 24-2-3) : DSM ACC2926.

Specificity c¢f those antibodies for their respective target
sequences could be confirmed. For AP N3pE-x, high affinity
antibody clones could be identified that should give strong

10 signals in an ELISA set up with an expected detection limit in
the low pg range.

4. Summary

15 The main aim of the present invention was the establishment of a
highly sensitive and robust detection technique that allows
gquantitative determination of AP variants in biological samples.

Preferably, an ELISA based technique should be pursued. The

20 task was started with AP N3pE ELISA, because for this AP variant
an appropriate ELISA system was already commerclally available
(IBL). This system was used as reference and internal quality

control.

25 Applicability of the pGlu-6166 antibody in the chosen ELISA
assay set up was investigated. To obtain clearly measurable
signals, high antibody concentrations needed to be deployved (20
pg/ml) . High affinity AP N3pE-x antibody clones could be
identified. A detection limit in the low pg range (3-8 pg/ml)

30 can be achieved with these clones.



<211> 13 <212> PRT <213> Honp sapi ens <400> 11 GQu Phe Arg Hi s Asp
Ser Ely Tyr Gu Val Hs Hs Gn 1510 <210> 12 <211> 13 <212> PRT
<213> Hono sapi ens <220> <221> M SC FEATURE <222> (1)..(1) <223>
pyrogl utamate <400> 12 Gu Phe Arg Hi ggAsp Ser Ely Tyr GQu Val Hs
Hs Adn 1510 Ple 3 PB0O00070_W)_ST25.txt <210> 13 <211> 13 <212> PRT
<213> Hono sapi ens <400> 13 Phe Arg His Asp Ser Ay Tyr Qu Val H's
H s G iCUAIMS:ES10 <210> 14 <211> 13 <212> PRT <213> Hono sapi ens <400>
14 dy Tyr Qu Val Hs Hs Gn Lys Leu Val Phe Phe Ala 1510 <210> 15
<211> 13 <212> PRT <213> Hono sapi ens <400> 15

1. An isolated antibody comprising:

(i) a light chain comprising a variable part, the variable part of the light chain of
said antibody comprising a polypeptide (a} encoded by a nuclectide sequence selected
from the group consisting of SEQ ID NO: 49, SEQ ID NO: 53, SEQ ID NO: 57 and SEQ
ID NQ: 61 or (b) having an amino acid sequence selected from the group consisting of
SEQ ID NO: 50, SEQ ID NO: 54, SEQ ID NO: 58, and SEQ ID NO: 62; or

(i} a heavy chain comprising a variable part; the variable part of the heavy chain
of said antibody comprising a polypeptide (a) encoded by a nucleotide sequence
selected from the group consisting of SEQ ID NO: 51, SEQ ID NO: 55, SEQ ID NO: 59
and SEQ [D NO: 63 or (b) having an amino acid sequence selected from the group
consisting of SEQ ID NO: 52, SEQ ID NO: 56, SEQ ID NO: 60 and SEQ ID NO: 64,

wherein,

the isolated antibody binds to an AS peptide or variant thereof.

2. The antibody according to claim 1, wherein the antibody binds an Ag

peptide with a dissociation constant (KD) value of at least 107 M.

3. The antibody according to claim 1, wherein said antibody is a monoclonal
antibody.
4, The antibody according to claim 1, wherein:

the isolated antibody comprises a light chain;

the light chain comprises a variable part; and

the variable part of the light chain of said antibody comprises a polypeptide
encoded by a nucleotide sequence selected from the group consisting of SEQ [D NO:
49, SEQ ID NO: 53, SEQ ID NO: 57 and SEQ ID NQO: 61, or having an amino acid
sequence selected from the group consisting of SEQ 1D NO: 50, SEQ [D NO: 64, SEQ
ID NO: 58, and SEQ ID NO: 62.



Qu val Hs Hs Gn Lys Leu Val Phe Phe Ala G u Asp 1510 <210> 16
<211> 13 <212> PRT <213> Honp sapi ens <220> <221> M SC_FEATURE <222>
(1)..(1) <223> pyroglutamate <400> 16 Qu Val Hs Hs Gn Lys Leu Val
Phe Phe Ala Qu Asp 1510 <210> 17 <21%y 13 <212> PRT <213> Hono

sapi ens <400> 17 Val H's Hs Gn Lys Leu Val Phe Phe Ala Ju Asp Val
1510 <210> 18 <211> 13 <212> PRT <213> Hono sapi ens
PBDO0070_W) 5ST25Th& tanB@dyaddosding A\ Eldith < ad&reit7) . . (7) <223>

s 1510 colieaitedantiy cofpsissrt Y ARm sapi ens L220> <2215
M SC_FEATUREheRZA% dhbin cérhprises a variable part: and
the variable part of the heavy chain of said antibody comprises a polypeptide
encoded by a nucleotide sequence selected from SEQ ID NO: 51, SEQ 1D NO: 55, SEQ
ID NO: 59 and SEQ ID NO: 63, or having an amino acid sequence selected from SEQ
ID NO: 62, SEQ ID NO: 56, SEQ ID NO: 60 and SEQ ID NO: 64.

6. The antibody according to claim 1, wherein:

the isolated antibody comprises a light chain;

the light chain comprises a variable part;

the variable part of the light chain of said antibody comprises a polypeptide
encoded by a nucleotide sequence of SEQ ID NO: 49 or having an amino acid
sequence of SEQ ID NO: 50;

the isolated antibody comprises a heavy chain;

the heavy chain comprises a variable part; and

the variable part of the heavy chain of said antibody comprises a polypeptide
encoded by a nucleotide sequence of SEQ ID NO: 51, or having an amino acid
sequence of SEQ ID NO: 52.

7. The antibody according to claim 1, wherein:

the isolated antibody comprises a light chain;

the light chain comprises a variable part;

the variable part of the light chain of said antibody comprises a polypeptide
encoded by a nucleotide sequence of SEQ ID NO: 53 or having an amino acid
sequence of SEQ ID NO: 54;

the isolated antibody comprises a heavy chain;

the heavy chain comprises a variable part; and

the variable part of the heavy chain of said antibody comprises a polypeptide
encoded by a nucleotide sequence of SEQ ID NO: 55, or having an amino acid
sequence of SEQ ID NO: 56.



<223> isoaspartate <400> 19 Asp Ser Ay Tyr GQu Val Hs H's Gn Lys
Leu Val Phe 1510 <210> 20 <211> 13 <212> PRT <213> Hono sapi ens <400>
20 Leu Val Phe Phe Ala Qu Asp Val Ay Ser Asn Lys Gy 1510 <210> 21
<211> 13 <212> PRT <213> Hono sapi ens7£400> 21 Ay Ser Asn Lys Gy
Ala lle lle dy Leu Met Val dy 1510 <210> 22 <211> 11 <212> PRT
<213> Honp sapiens <400> 22 Ala lle lle Gy Leu Met Val Ay Ay Val
Val 1510 <210> 23 <211> 30 <212> DNA <213> Artificial sequence <220>
<223> PCR primer_<400> 23 PBDQ0O070 wo sT25.txt atgaagttgc ctgttaggct
gt t ggt gct g36- <216Be pntikgdyaceanding to SlapRA, whessiniart i fi ci al sequence

<220> <223>wRGRoRtddBhtibod) Lantstises a light chain:;

the light chain comprises a variable part;

the variable part of the light chain of said antibody comprises a polypeptide
encoded by a nucleotide sequence of SEQ ID NO: 57 or having an amino acid
sequence of SEQ ID NO: 58;

the isolated antibody comprises a heavy chain;

the heavy chain comprises a variable part; and

the variable part of the heavy chain of said antibody comprises a polypeptide
encoded by a nucleotide sequence of SEQ ID NO: 59, or having an amino acid
sequence of SEQ [D NO: 60.

9. The antibody according to claim 1, wherein:

the isolated antibody comprises a light chain;

the light chain comprises a variable part;

the variable part of the light chain of said antibody comprises a polypeptide
encoded by a nucleotide sequence of SEQ ID NO: 61 or having an amino acid
sequence of SEQ ID NQ: 62;

the isolated antibody comprises a heavy chain;

the heavy chain comprises a variable part; and

the variable part of the heavy chain of said antibody comprises a polypeptide
encoded by a nucleotide sequence of SEQ ID NO: 63, or having an amino acid
sequence of SEQ ID NO: 64.

10.  The antibody according to claim 1, wherein said antibody is selected from

the group consisting of:

AB 5-5-6 (Deposit No. DSM ACC 2923);
AB 6-1-6 (Deposit No. DSM ACC 2924);
AB 17-4-3 (Deposit No. DSM ACC 2925); and

AB 24-2-3 (Deposit No. DSM ACC 2926).



at ggagwcag acacactcct gytatgggtg30 <210> 25 <211> 30 <212> DNA <213>
Artificial sequence <220> <223> PCR priner <400> 25 atgagtgtgc

t cact caggt cctggsgttg30 <210> 26 <211> 33 <212> DNA <213> Artificial
sequence <220> <223> PCR pri mer <400>726 atgaggrccc ctgctcagw
tyttggmmc ttg33 <210> 27 <211> 30 <212> DNA <213> Artificial
sequence <220> <223> PCR prinmer <400> 27 atggatttwc aggt gcagat

tw cagcttc30 <210> 28 <211> 27 <212> DNA <213> Artificial sequence
<220> <223> PCR Erinen <400> 28 atgaggtkcy ytgytsa yt_yctgrﬂ 27 <210>
29 <211> 3114212 h@mt"i@(i)eaﬁw@lﬂﬂit‘ép%lmsbw@ﬁﬁ sapgbaptibody is AP 6-1-6

PBmOOZ@eﬁ@sﬁ&%éMAé%iﬁm primer <400> 29

12.  The antibody according to claim 1, wherein said antibody is Ap 24-2-3
{Deposit No. DSM ACC 2926).

13.  The antibody according to claim 1, wherein said antibody is a humanized

or chimeric antibody, or an antibody fragment.

14.  The antibody according to claim 1, wherein the antibody is a human

antibody.

15.  The antibody according to claim 1, wherein the antibody is a diabody or a

single chain antibody.

18. The antibody according to claim 1, wherein the antibody binds to an
epitope of an antigen selected from the group consisting of:
pGlu-ABa.as;
pGlu-APBa 40;
pGlu-ABa 42; and
pGlu-ARs.x variants,

wherein x is an integer between 10 and 42.

17.  The antibody according to claim 1, wherein the antibody comprises a
complementarity determining region that binds to an antigen selected from the group
consisting of:

pPGlu-AP3-as;
pPGlu-AP3.49;
pGlu-Ap3.42; and

pGlu-ABax variants,



at gggcwt ca agat ggagt c acakwyycwg g31 <210> 30 <211> 31 <212> DNA
<213> Artificial sequne <220> <223> PCR prinmer <400> 30 atgtggggay
ctktttycnmtttttcaatt g31 <210> 31 <211> 25 <212> DNA <213>
Artificial sequence <220> <223> PR pripger <400> 31 atggtrtccw
casctcagtt ccttg25 <210> 32 <211> 27 <212> DNA <213> Artificial
sequence <220> <223> PR prinmer <400> 32 atgtatatat gtttgttgtc

tatttct27 <210> @Berdid ks 28 imdgerbdibern2ADAndM2.i fici al sequence <220>
<223> PCR primer <400> 33 atggaagccc cagctcagct tctcttcc28 <210> 34
<211> 20 <212> DNA <213> Artificial sequence <220> <223> PCR pri mer

<400> 34 acyggat gk BHSGAPAL ARG Te tim 30 whetdin tRe affidedy iPNMbeled.

19. The antibody according to claim 1, wherein the antibody is immobilised on

a solid phase.

20. The antibody according to claim 1, wherein the antibody is obtained from
any one of hybridoma cell lines DSM ACC 2923, DSM ACC 2924, DSM ACC 2925, or
DSM ACC 2926.

21. A composition comprising a hybridoma cell line selected from the group
consisting of DSM ACC 2923; DSM ACC 2924; DSM ACC 2925; and DSM ACC 2926.

22. A composition comprising the antibody of claim 1 and, optionally, a

pharmaceutically acceptable carrier.

23. A diagnostic kit comprising the antibody according to claim 1 and

instructions for use, and, optionally, at least one additional biologically active substance.

24.  The diagnostic kit according to claim 31, wherein said at least one

additional biologically active substance comprises an inhibitor of glutaminyl cyclase.

25. The antibody according to claim 16, wherein X is an integer between 18 and
42,

26. The antibody according to claim 16, wherein x is an integer between 30 and
42.

27. The antibody according to claim 17, wherein x is an integer between 18 and
42.



PBDO0070_WD ST25.txt <213> Artificial sequence <220> <223> PCR pri ner
<400> 35 atgaaatgca gctggggcat sttcttc27 <210> 36 <211> 26 <212> DNA
<213> Artificial sequence <220> <223> PCR prinmer <400> 36 atgggatgga
gctrtatcat sytctt26 <210> 37 <211> 2774212> DNA <213> Artificial
sequence <220> <223> PCR prinmer <400> 37 atgaagwt gt ggttaaactg
gottttt27 <210> 38 <211> 25 <212> DNA <213> Artificial sequence <220>
<223> PCR prinmer <400> 38 atgractttg ggytcagctt grttt25 <210> 39

:iééz 38 ;,[2 é;%ﬁéaag @gécﬁrpgﬁggté?cﬁupbg’? vg]jerelﬁzlegznﬁ% e%?ar Bgﬁvé)err{ 3 hnd
42.



<210> 40 <211> 28 <212> DNA <213> Artificial sequence <220> <223> PCR
primer <400> 40 atggcttgtc ytrgsgctrc tcttctgce28
PBDO0070_WD ST25.txt <210> 41 <211> 26 <212> DNA <213> Artifici al
sequence <220> <223> PCR priner{ﬁ > 41 zgﬁg%atgga gckggrtctt
tntctt26 <210> 42 <211> 2359 B3 Artificial sequence <220>
<223> PCR primer <400> 42 atgagagtgc tgattctttt gtg23 <210> 43 <211>
30 <2$@imDNAﬂﬁﬂmga&W$@ificial sequence <220> <223> PCR pri nmer <400>
43 at ggnt t g§EPHGEHaRtt getattcct g30 <210> 44 <211> 27 <212> DNA
<213> Abbi f bedghbosSRANEHIGBd< A2z <223> PCR primer <400> 44 at gggcagac
ttacattctc attcct&;?

<130> PBDO0O70/WO

<150> USs 61/082,309
<151> 2008-07-21

<160> 65

<170> PatentIn version 3.5
<210> 1

<211> 42

<212> PRT .

<213> Homo sapiens

<400> 1

isp Ala Glu Phe grg His Asp ser Gly Igr Glu val His His ggn Lys

Leu val Phe Phe Ala Glu Asp val Gly Ser Asn Lys Gly Ala Ile Ile
20 25 30

Gly Leu Met val Gly Gly val val Ile Ala
35 40

<210> 2

<211> 40

<212> PRT

<213> Homo sapiens

<400> 2
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu val His His GIn Lys
il 5 10 15

Leu val Phe Sge Ala Glu Asp val ggy ser Asn Lys Gly gga Ile Ile

Gly Leu Met val Gly Gly val val
35 40

<210> 3

<211> 38

<212> PRT i
<213> Homo sapiens
<400> 3

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu val His His Gln Lys
1 5 10 15

Leu val Phe Phe Ala Glu Asp val Gly Ser Asn Lys Gly Ala Ile Ile
20 25 30

F%f@ 1



<210> 45 <211> 28 <212> DNA <213> Artificial sequence <220> <223> PCR
primer <400> 45 atggattttg ggctgatttt ttttattg28 <210> 46 <211> 27
<212> DNA <213> Artificial sequence <220> <223> PCR priner <400> 46
PBDO0070_W)_ST25. t xt at gat ggt gt tﬁ tcttct gtacctg27 <210> 47 <211>
21 <2123 NAws2lar Aytéf, cial SE9 0-LJ3p>1%%223> PCR primer <400>
47 cagtggatagsacagatggg g21 <210> 48 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> PCR prinmer <400> 48 cagt ggat ag
actgatgggg 921 <210> 49 <211> 436 <212> DNA <213> Mus nuscul us <400>
49 atggtgicap gatgttgtga atctcttgca ttattacaga tctggagtcc agcagagdtgg
tt cacgtlfléy tPBEatcttcc

<213> Homo sapiens

<400> 4

Glu Phe Arg His Asp Ser Gly Tyr Glu val His His GIn Lys Leu val

i 5 10 15

Phe Phe Ala SAU Asp val Gly ser ggn Lys Gly Ala ITe Ile Gly Leu
30

Met val Gly Gly val val 1le Ala
35 40

<210> 5

<211> 38

<212> PRT

<213> Homo sapiens
<400> 5

Glu Phe Arg His Asp Ser Gly Tyr Glu val His His GIn Lys Leu val

1 5 10 15

Phe Phe Ala Glu Asp val Gly Ser Asn Lys Gly Ala Ile Ile Gly Leu
20 25 30

Met val g;y Gly val val

<210> 6

<211> 36

<212> PRT

<213> Homo sapiens
<400> 6

Glu Phe Arg His Asp Ser Gly Tyr GIu val His His 6In Lys Leu val
1 5 10 15
Phe Phe Ala Glu Asp val Gly Ser Asn Lys Gly Ala Ile Ile Gly Leu
20 25 30
Met val Gly Gly
35

<210> 7

<211> 13

<212> PRT

<213> Homo sapiens

<400> 7
Lys Met Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu

Pa(ft?- 2



cagctcagtt tgacccagac agtcaagtca ggccaggcca ctgacaggtt aggctgagga
gct cggggac caccat cctgtttctg tccactcact gagcctctta gtctccaatg
cactggcagt tttgggagtt aaagttggaa ttagtgctct ttgtcggtta tatagtgatg
cgcctaatct ggatcaggaa tattactgcg ataaaac gattcagga ccattggaca
gaaaaagccta atctggtglc cagatttt%%’o%%tgaﬂ@g‘iqgg'?‘t%gat gctgc aaccaacggt
accagcctct tttgaattgg taaactggac actgaaaatc acattttcca accaactgta
<210> 50 <211> 145 <212> PRT <213> Mus nuscul us <400> 50 net Val Ser
Ser Aljﬁgns he Leu Phe Leu Leu Val Leu Trp Ile G n 151015 @ u Thr
Asn Gxpi18sppipl Val Met Thr Gn Thr Pro Leu Thr Leu Ser 202530 Val
Thr 1118 yHGhn sBPpienAl a Ser |le Ser Cys Lys Ser Ser G n Ser 354045
PB00004Q V\QSSTZS.txt Leu Leu Tyr Ser Asp Ay Lys Thr Tyr Leu Asn Trp
Leu Leu ﬁin Arg 505560 Pro Ay Gn Ser Pro Met Arg Leu Ile Tyr Leu
Val Seysplys Gbu Phep\reai‘iG?sﬁﬂsSerGTG?r\/mu PabuAsp Arg Phe Thr Ay Ser
Ay Seér dy Thr Asp Phe 859095 0

<210> 9

<211> 13

<212> PRT

<213> Homo sapiens

<220>

<221> MISC_FEATURE
<222> (1)..(D
<223> 1Isoaspartate

<400> 9

gsp Ala Glu Phe ?rg His Asp Ser Gly Tyr Glu val His
10

<210> 10

<211> 13

<212> PRT

<213> Homo sapiens

<400> 10
ﬁ1a Glu rhe Arg ?15 Asp Sser Gly Tyr ggu val His His

<210> 11

<211> 13

<212> PRT

<213> Homo sapiens

<400> 11

%1u Phe Arg His ?sp Ser Gly Tyr Glu ¥81 His His Gln

<210> 12

<211> 13

<212> PRT

<213> Homo sapiens

<220>

<221> MISC_FEATURE
«222> (1)..(D)
<223> pyroglutamate
<400> 12

%1u Phe Arg His ésp ser Gly Tyr Glu ¥81 His His Gln

Pc{fé 3



Thr Leu Lys Ile Ser Arg Val Qu Ala Gu Asp Leu Ay Val Tyr Tyr
100105110 cys Val Gn Gy Thr H's Phe Pro Phe Thr Phe Ay ser @y Thr
Lys 115120125 Leu Qu Ile Lys Arg Ala Asp Ala Ala Pro Thr Val Ser Ile
Phe Pro 130135140 Pro 145 <210p D@% 7211> ?40 <212> DNA <213> Muis
muscul us <400> 51 at gggat gga gEt %é’c%”%cs ﬁctéﬁggctt ggaaagaacc
cagaaaf?tica gagctcctca cgggagt ggg acgacacccc gcggggtctt aacagtctgg
ctggtt $gagt ggat agggcaaggc gtctgacatc acgagactta catctgtcta

tct cttéi% gagchg attcactgge tggacttatt cacattaatt tgaggactct

ct ggggccaa ct gt caggaa gtgaagcctg tataccatga aatccttaca gtagacaagt
gcagt ct¥8P* dggactctgg ctgcaggtgt gagcttcaat actgggtgaa gtggtgttac
catcc ct-Gt agat at cc gcagagccat

t aggt %ggﬁrgggt%%g%%t%g %]g:g%rg%g&agag aﬁc)g %:%aggg LY 10> 52 <211> 146 <212>
PRT <213> Mus nuscul us <400> 52 Met Ay Trp Ser Gy Val Phe Leu Phe
Leu Ley §er 4y Thr Ala Gy 151015

<211> 13
<212> PRT .
<213> Homo sapiens

<400> 14
§1y Tyr Glu val gis His Gln Lys Leu val Phe Phe Ala
10

<210> 15

<211> 13

<212> PRT

<213> Homo sapiens

<400> 15

§1u val His His g1n Lys Leu val Phe Phe Ala Glu Asp
10

<210> 16

<211> 13

<212> PRT

<213> Homo sapiens

<220>

<221> MISC_FEATURE
222> (..
<223> pyroglutamate

<400> 16

gTu val His His §1n Lys Leu val Phe Pge Ala Glu Asp
1

<210> 17

<211> 13

<212> PRT

<213> Homo sapiens

<400> 17

¥a1 His His Gln %ys Leu val Phe phe Ala Glu Asp val
10

<210> 18

<211> 13

<212> PRT

<213> Homo sapiens

<220>
Paffe 4



val

Hs Ser Qu Val Gn Leu Gn Gn Ser Ay Pro Qu Leu Val Lys

202530 Pro Gy Ala Ser Met Lys Ile Ser Cys Lys Ala Ser Gy Tyr Ser

Phe
Gn
Tyr
Thr
Leu
du
Leu

354045 P8D0O0070 WO ST25.txt Thr Ay Tyr Thr Met Asn Trp Val Lys

Ser Hs Ay Lys Asn Leu 50 T Ile Ay Leu Ile Asn Pro
Senrd Yy wYed rERFURAr g Tyr As%&%%%%é@nt %ys Phe Lys Gy Lys Al a
Lei22Pd e (Wal.(Asp Lys Ser Ser Ser 859095 Thr Ala Tyr Met Qu Leu
Ser?2Beu TYPHSP3BYAtE u Asp ser Ala Val 100105110 Tyr Tyr Cys Thr Arg

Al aghys18rg Gu Trp Asp Au Thr Tyr Trp 115120125 Gy Gn Gy Thr
Val Thr Val Ser Ala Ala Lys Thr Thr_  Pro Pro 130135140 Ser Val 145

<210> /58 Alp1Glu 2he Acglidis NP SeR T3y WiifsCWu¥elliis <400> 53 at ggt gt cca
gatgttgtga atct cttgsca ttattacaga tctggagtcc agcagagtgg ttcacgttcg
tccatcttcc

<210> 19

<211> 13

<212> PRT .
<213> Homo sapiens

<220>

<221> MISC_FEATURE
<222> (..
<223> 1isoaspartate

<400> 19
isp ser Gly Tyr §1u val His His GlIn &%s Leu val phe

<210> 20

<211> 13

<212> PRT

<213> Homo sapiens

<400> 20
ieu val Phe Phe §Ta Glu Asp val Gly Ser Asn Lys Gly
10

<210> 21

<211l> 13

<212> PRT

<213> Homo sapiens

<400> 21

§1y Ser Asn Lys §1y Ala Ile rle Gly Leu Met val Gly
10

<210> 22

<211> 11

<212> PRT

<213> Homo sapiens

<400> 22

Ala Ile Ile Gly Leu Met val Gly Gly val val
1 5 10

<210> 23

<211> 30

<212> DNA

<213> Artificial sequence

<220> .
<223> PCR primer

<400> 23
qué >



cagctcagtt tgacccagac agtcaagtca ggccaggcca ctgacaggtt aggctgagga
gct cggggac caccatccag cctgtttctg tccactcact gagcctctta gtctccaatg
cactggcagt tttgggagtt aaagttggaa ttagtgctct ttgtcggtta tatagtgacg

cgcctaatct ggatcaggaa tattactg gattcagga ccattggaca
gaaaaa&ggﬁgﬁbgt@g{%gc@@gaggttbggg Ota B?écg—@g—cg‘tqgg té(? gatgctgc aaccaacggt
accagcctct tttgaattgg taaactggac actgaaaatc acattttcca accaactgta
<210> éé <2%§7> 146 <212> PRT <213> Mus nuscul us <400> 54 Met Val ser
Thr A@lﬂi nzphe Leu Phe Leu Leu Val Leu Trp Ile Gn 151015 G u Thr
Asn GldspoNal Val Met Thr G n Thr Pro Leu Thr Leu Ser 202530 va
Thr | 181 yAGH 1Pt APHeRE? |le Ser Cys Lys Ser Ser G n Ser 354045
pit, 13,0PBD00070_W)_ST25.txt Leu Leu Tyr Ser Asp Ay Lys Thr Tyr
Leu Asq223¥ prtrewpriveer G n Arg 505560

<400> 24
atggagwcag acacactcct gytatgggtg 30

<210> 25

<211> 30

<212> DNA

<213> Artificial sequence

<220> .
<223> PCR primer

<400> 25
atgagtgtgc tcactcaggt cctggsgtitg 30

<210> 26

<211> 33

<212> DNA

<213> Artificial sequence

<220> .
<223> PCR primer

<400> 26
atgaggreccc ctgctcagwt tyttggmwtc ttg 33

<210> 27

<211> 30

<212> DNA

<233> Artificial sequence

<220> .
<223> PCR primer

<400> 27
atggatttwe aggtgcagat twtcagcttc 30

<210> 28
<211> 27
<212> DNA
<213> Artificial sequence

<220> .
<223> PCR primer

<400> 28
atgaggtkcy ytgytsagyt yctgrgg 27

<210> 29

<211> 31

<212> DNA

<213> Artificial sequence

<220>
Padfe 6



Pro Gy Gn Ser Pro Met Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp
65707580 Ser Ay Val Pro Asp Arg Phe Thr Ay Ser Ay Ser Ay Thr Asp
Phe 859095 Thr Leu Lys Ile Ser Arg Val Qu Ala Qu Asp Leu @y Val
Tyr Tyr 100105110 Cys val Gn Ay Thr H s Phe Pro Phe Thr Phe Gy ser
Eéoﬁ%w%ﬂzi\ité‘%sp Ala Ala Pro Thr Val

dy Th s 5 Leu Gu Tt}
Ser |r%2%¥epé%§}i@%§35140 Pro Ser 145 <210> 55 <211> 447 <212> DNA

<213> #08> md8cul us <400> 55 at gggat gga gtccagctgc tgcaaggctt
ggaaaddaeecitad 298t 99eat g AGRe¥E¥%h 9cgggagt ggg acgacacccc gcggggt ot
aacagtctgg ctggttactc ttgagtggat agggcaaggc gtctgacatc acgagactta
cat ct gi280:a 3@atcttcctc acctgagctg attcactgge tggacttatt cacattaatt
t gagga@tél ¢fggggccaa tccactg ctgtcaggaa gtgaagcctg tacaccatga

aat cctHaga dregaeaadteqiGagt ctatt gggactctgg ctgcaggtgt gagcttcaat
act gggt gaa atggtgttac catccagcac actgtacaag tcactgtctc ccactctgag

gaagat g;b geagRgesAt taggtacaac agectacatg agaggctaaa tgcagccaaa
<210>

<400> 30
atgtggggay ctktttycmm tttttcaatt g 31

<210> 31

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer

<400> 31
atggtrtccow casctcagtt ccttg 25

<210> 32

<211> 27

<212> DNA

<213> Artificial seguence

<220> .
<223> PCR primer

<400> 32
atgtatatat gtitgttgtc tatttct 27

<210> 33

<211> 28

<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer

<400> 33
atggaagccc cagctcaget tctettec 28

<210> 34

<211> 20

<212> DNA

<213> Artificial seqguence

<220> )
<223> PCR primer

<400> 34
actggatggt gggaagatgg 20

<210> 35
<211> 27
<212> DNA

Pa(fe 7



<211> 149 <212> PRT <213> nus nuscul us <400> 56 Met Ay Trp Ser Gy
Val Phe Ile Phe Leu Leu Ser Ay Thr Ala Gy 151015 val His Ser Qu
Val Gn Leu Gn Gn Ser Ay Pro Qu Leu Val Lys 202530 Pro Ay Al a
Ser Met Lys Ile Ser Cys Lys A 38%835,70%5 5-%% %gr Phe /713
PBDO00O WO, ST25. 1 xt Th — "Wet Asn Trp Val Lys Gn
Ser Hi%qayﬂfflﬁéﬁﬁsgr? Eg%%gggwo Gu Trplle Ay Leu Ile Asn Pro Tyr
Asn d<42¢al Thr Arg Tyr Asn 65707580 G n Lys Phe Lys Ay Lys Ala Thr
Leu | I@2%al PABRPIINA Ser Ser Ser 859095 Thr Ala Tyr Met Gu Leu Leu
Ser Leuggdhr ser A u Asp Ser Ala Val 100105110 Tyr Tyr Cys Thr Arg Qu
Al a LysgAsargCh wctygmolsp sGhactEhr Tyr Trp 115120125 Ay Gn Gy Th7 Leu
Val Thr Val Ser Ala Ala Lys Thr Thr Pro Pro 130135140 Ser Val Tyr Pro
Leu 1451521Qg 57 <211> 438 <212> DNA <213> Mus nuscul us

6

<211> 2
<212> DNA .
<213> Artificial seqguence

<220> .
<223> PCR primer

<400> 36
atgggatgga gctrtatcat sytctt 26

<210> 37

<21l> 27

<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer

<400> 37
atgaagwigt ggttaaactg ggttttt 27

<210> 38

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer

<400> 38
atgractttyg ggytcagctt grttt 25

<210> 39

<211l> 30

<212> DNA

<213> Artificial sequence

<220> .
<223> PCR primer

<400> 39
atggactcca ggctcaattt agttttecctt 30

<210> 40

<211> 28

<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer

<400> 40
atggcttgtc ytrgsgctrc tcttctgc 28

Parfé 8



<400> 57 atgaagttgc gttgtgatga tcttgcagat ctgcagaagc ggggtcccag
agagt ggagg acgttcggtg atcttcccac ctgttaggct cccagactcc ctagtcagag
caggccagtc acaggttcag ctgaggatct gaggcaccaa catccagt gttggtgctg

actctccctg ccttgtacac tccaaagctc tggcagtgga gggagtttat gctggaaatc
gtgttcpgga g{gt gt cagt c agt gat gg%%Poggg(h-t"&sggé-t‘t agggacag ttctgctctc
aaacgogaqyg »gtcctgtttc ttggagatca acacctattt aagtttccaa atttcacact
aaagt agaga awgctgcacc cagcagtgat agcctccatc acattggtac ccgattttct
caagat¥@ade r§ttfdeizlc§easbtyt atcc <210> 58 <211> 146 <212> PRT <213>
mus nmuseyl us <400> 58 Met Lys Leu Pro Val Arg Leu Leu Val Leu Val Phe
Trp |1@2Pf oPRIprisd015 Ser Ser Ser Asp Val Val Met Thr G n Thr Pro
Leu Ser geu4$;o Val 202530 PBDO0070 WD ST25.txt Ser Leu Ay Asp G n

Al a Sejrig iaecg lockyscOE Y tmeéreSer G n Ser Leu 354045 Val His ser Agp
Gy Asn Thr "Tyr Leu H's Trp Tyr Leu G n Lys Pro 505560 Gy G n Ser
Pro Ly eu,leu Ile Tyr Lys Val Ser Asn Arg Phe ser

éil > 4

<211> 23
<212> DNA
<213> Artificial sequence

<220> .
<223> PCR ptrimer

<400> 42
atgagagtgc tgattctttt gto 23

<210> 43

<211> 30

<212> DNA

<213> Artificial sequence

<220> .
<223> PCR primer

<400> 43
atggmttggg tgtggamctt gctattcctg 30

<210> 44

<211> 27

<212> DNA

<213> Artificial sequence

<220> .
<223> PCR primer

<400> 44
atgggcagac ttacattctc attcctg 27

<210> 45

<211> 28

<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer

<400> 45
atggattttg gactgatttt ttttattg 28

<210> 46

<211> 27

<212> DNA

<213> Artificial sequence

<220> .
<223> PCR primer

<400> 46



65707580 dy Val

Thr 859095

Phe Cys 100105110 Ser
Lys Leu 115120125 Au lle

Thr

Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe
Leu Lys Ile Ser Arg Val Qu Ala Gu Asp Leu Ay Val Tyr
Gn ser Thr Hs Val Pro Pro Thr Phe Ay Ay Ay
s Arg Ala Asp Ala Ala Pro Thr Val Ser
%%DPOMBWQQ%F% BY <211> 456 <212> DONA

Ile Phe Pro. P 130 r
<213> %ﬁ%ég}?ﬁgéqﬁaagt %ﬁ%@% %‘S: Jat ggactttg gtgaagctgg tgtgcagcct

gggaag
t ggagt
caacac &

tgaggaaaeﬁ
agt aat 2 9
gagggty gg
ccagt gt gag

acact gt ga gaaat gagca gat aat atct tcagccaaaa ggctcagctt
% ggattcac ctgagtgggt cgggccgatt gtctgaggtc tggact at gt
pRgttattttt gggaggctta tttcagtgac agcattcatt caccatctct
natifgatilaceqtenagt ctat gtccttattt gtgcagcctg tacggaatgg
agagagaat g gccat gtact tggggtcaag ccactg taaaaggt gt

¢Ok g9gHd,CO catatagtat ccaagaacac actgtgcaag gaacctcagt
gaaact ctcc acaggctcca ctactatgca cctgtacctg gtatgactac

caccgtdbfex

47

cagtggatag acagatgdggd 9

<210>
<211>
<212>
<213>

<220>
<223> PCR

<400> 48
cagtggatag

48
21
DNA

<210>
<211>
<212>
<Z13> Mus

<400> 49
atggtgtcct

49
436
DNA

gatgttgtoa
atctcttgca
ttattacaga
tctggagtec
agcagagtag
ttcacgttcg
tccatettec
50

145
PRT
Mus

50

<210>
<211>
<212>
<213>

<400>

primer

actgatgggg

musculus

cagctcagtt
tgacccagac
agtcaagtca
ggccaggeca
ctgacaggrt
aggctgagga
gctcggggac

caccat

musculus

Artificial sequence

cctgtttctg
tccactcact
gagcctctta
gtctccaatg
cactggcagt
tttgggagtt
aaagttggaa

ttagtgctct
ttgtcggtta
tatagtgatyg
cgcctaatct
ggatcaggaa
tattactgcg

ataaaacggg

Met val Ser Ser Ala Gln Phe Leu Phe Leu Leu
1 5

Glu Thr Asn Gly Asp val val Met ggr Gln Thr
20

val Thr I}e Gly GIn Pro Ala Ser Ile Ser Cys
3

ggattcagga
ccattggaca
gaaaaaccta
atctggtgtc
cagattttac
tgcaaggtac
ctgatgctgce

aaccaacggt
accagcctct
tttgaattgg
taaactggac
actgaaaatc
acattttcca

accaactgta

val Leu Trp Ile GIn
15

Pro Leu Thr Leu Ser

Lys Ser Ser Gln Ser
45

}ﬁfe 10

21

21

60
120
180
240
300
360
420
436



<210> 60 <211> 152 <212> PRT <213> Mus nuscul us <400> 60 Met Asp Phe
Ay Leu Ser Leu Leu Ile Phe Val Leu Ile Leu Lys Ay 151015 Val G n
cys Gu val Lys Leu Val Qu Ser Ay Ay @y Leu Val G n 202530
PBD00070 W) ST25.txt Pro Ay d Ser Arg Lys Leu Ser QIS Ala Al a Ser

Gy P eThr he 354045 _Se al Arg Gn Ala
Pro L'y&u lé’r SBf $°B0%56 Sg%ur L\?gl A‘qﬂ 50’?3#8” |'-|e§ G\Sl' A&n Leu Al a
Tyr ser I1e Tyr Tyr Al a 65707580 Asp Thr Val Thr Ay Arg Phe Thr Ile
Ser y. 59 5 Le r u Gu Met Ser Ser
Cou witodkly 87 sRE ot Rty RBY HB o Reudt I perusY R e ror Asp
Tyr Asp Asn lle Leu Asp Tyr Val Met 115120125 Asp Tyr Trp Gy Gn Qy
e SrBty Y o¥8lashloBhe 82 Y% 30230340, T, B Pro Ser Vel

Thr Leu Lys Ile Ser Arg val Glu Ala Gilu Asp Leu Gly val Tyr Tyr
100 105 110

Cys val g}g Gly Thr His Phe Pro Phe Thr Phe

Gly Ser Gly Thr Lys
120 125

Leu Glu Ile Lys Arg Ala Asp Ala Ala Pro Thr val Ser Ile Phe Pro
130 135 140

Pro
145

<210> 51

<211> 440
<212> DNA
<213> Mus

<400> 51

musculus

atgggatgga
gtccagctac
tgcaaggctt
ggaaagaacc
cagaaattca
gagctcctca
cgggagtggg
acgacacccc
<210> 52

<211> 146
<212> PRT
<213> Mus

<400> 52

gcggggtett
aacagtctgg
ctggttactc
ttgagtggat
agggcaaggc
gtctgacatc
acgagactta

catctgtcta

musculus

tctcttccte
acctgagctg
attcactgge
tggacttatt
cacattaatt
tgaggactct
ctgggagccaa

ctgtcaggaa
gtgaagccty
tataccatga
aatccttaca
gtagacaagt
gcagtctatt
gggactctgg

Met Gly Trp Ser g]y val Phe Leu Phe Leu Leu
1 10

val His ser Glu val Gln Leu GIn g;n ser Gly

ctgcaggtat
gagcttcaat
actgggtgaa
gtggtgttac
catccagcac
attgtacaag
tcactgtetce

ser Gly Th

Pro Glu Le
30

ccactctgag
gaagatatcc
gcagageccat
taggtacaac
agcctacatg
agaggctaaa

tgcagecaaa

r Ala Gly
15

u val Lys

Pro Gly gga Ser Met Lys Ile ggr Cys Lys Ala Ser Gly Tyr Ser Phe
45

f%fe 11

60
120
180
240
300
360
420
440



145150 <210> 61 <211>
at gaagttgc ctgacccaga
ggct cgggga ccaccat cca

432 <212> DNA <213> Mus nuscul us <400> 61
aagt caagt ¢ aggccaggcc cctgacaggt gaggct gagg

ctgttaggct ctccactcac agagcctctt agtctccaaa
t cact ggcag atttgggagt

caaagttgga gt gttggtgctc tttgtcggtt atatagtaat
gcgcect aat ¢ t ggat cagga ttattatt%@og%ﬁoaﬁ%éggé txggatt cagg accattggac
ggaaaagecityl aOhHBlt AGAGA VAT 2,0101688001s G5} 09LURHOL e ARACCAATYY
aaccagcctipatttgaattg ctad@ct gga cactgaaaéd cacattttcc caccaactgt

tgatgttgtg tatctcttgc gttattacag ctctggagtc cagcagagtg attcacgttc
at ccat@it frp TPLQT Q%uﬁ?ﬂelksnl%o <r3{l?s>er'°&§ 7L 3R Mg FrSkaH us <400> 62

Met val Sser Thr Ala Gln Phe Leu Phe Leu Leu
1 5

Glu Thr Asn G1y Asp val val Mmet Thr Gln Thr

25

val Leu Trp Ile Gln
15

Pro Leu Thr Leu Ser

val Thr Ile Gly Gin Pro Ala igr Ile Ser Cys Lys igr ser Gln ser

[th e 12

35

Met Lyss Leu Pro Val Argp Leu Leu Val LetsTrp Ile G'n G &8 Thr Lys
151015 dy Asp Val val Leu Thr A n Thr Pro Leo Thr Leo ser Val Thr
Ile 2%53&5%9(@ L}@ Gly Lys Ala Thr Leu Ile val Asp Lys Ser Ser Ser
85 90 95
Thr Ala Tyr Met Glu Leu Leu Ser Leu Thr Ser Glu Asp Ser Ala val
100 105 110
Tyr Tyr Cys Thr Arg Glu Ala Lys Arg Glu Trp Asp Glu Thr Tyr Trp
115 120 125
Gly GIn Gly Thr Leu val Thr val ser Ala Ala Lys Thr Thr Pro Pro
130 135 140

ser val

145

<210> 53

<211> 440

<212> DNA

<213> Mus musculus

<400> 53

atggtgtcca cagctcagtt cctgtttctg ttagtgetct ggattcagga aaccaacggt 60

gatgttgtga tgacccagac tccactcact ttgtcggtta ccattggaca accagcctct 120

atctcttgca agtcaagtca gagcctctta tatagtgacg gaaaaaccta tttgaattgg 180

ttattacaga ggccaggcca gtctccaatg cgcctaatct atctggtgtc taaactggac 240

tctggagtcc ctgacaggtt cactggcagt ddatcaggaa cagattttac actgaaaatc 300

agcagagtgg aggctgagga tttgggagtt tattactgcg tgcaaggtac acattttcca 360

ttcacgttcg gctcgaggac aaagttggaa ataaaacggg ctgatgctgce accaactgta 420

tccatcttcc caccatccag 440

<210> 54

<211> 146

<212> PRT

<213> Mus musculus

<400> 54



PBO00070_wo_sT25.txt Gy Gn Pro Ala Ser Ile Ser
Ser Leu Leu Tyr 354045 Ser Asn @y Lys Thr Tyr
Gn Arg Pro Ay G n 505560 Ser Pro Lys Arg Leu Ile Tyr Val Val Ser
Lys Leu Asp Ser dy Val 65707580 Pro Asp Ag Phe Thr Gy Ser Ay Ser
Ady Thr Asp Phe Thr Leu Lys 8580 - HO-Sa¢ %?‘6 Val Gu Ala Qu Asp
Leu Gy Val Tyr Tyr Cys Val G n 100105110 Ay Thr H s Phe Pro Phe Thr
Phe Queusigau @1y sthishy@lylLiexs Thu Tt ded 1502000 6ed ysu Alg Ada Asp Ala Al a
Pro Thr V] Ser Ile Phe Ptd Pro ser Ser 190135140 <210> 63 <211> 435
<212> DNA <213> Mus nuscul us <400> 63 at gggatgga gttcagctgc

t gcaagryot¢lyggircaggdre Mpgomagtewaledyct leageal Set divstlautAsrct gtctatc
gcggggtctt agcagtctgg ggctatat ttgagtygat agggt aaagc®Ycct aacatc
ggggccaagg cactg tctcttcctc ggctgagcetg attcaataac tggacagatt
cacactsgact1yt yalggactich Aactiet gyt &1y clegt €lagseracly Jaggset ghe act ggat aa
tatcct ggag gcagacaddt gcggtctatt acfgtctctg ctgaaghtgt ggtcctcagt
act gggt gaa atggtgatac cctccagcac tctgtgcaag cagccaaaac

Thr Leu Lys Ile Ser Arg val Glu Ala Glu Asp Leu Gly val Tyr Tyr
100 105 110

Cys Lys Ser Ser Gn
Leu Asn Trp Leu Leu

cys val Gln Gly Thr His Phe Pro Phe Thr Phe Gly Ser Gly Thr Lys
115 120 125

Leu Glu Tle Lys Arg Ala Asp Ala Ala Pro Thr val Ser Ile Phe Pro
130

135
Pro Ser
145
<210> 55
<211> 447
<212> DNA
<213> Mus musculus
<400> 55
atgggatgga gcggggtctt tatcttcctc ctgtcaggaa ctgcaggtgt ccactctgag 60
gtccagetge aacagtctgg acctgagctg gtgaagectg gagcttcaat gaagatatcc 120
tgcaaggctt ctggttactc attcactggc tacaccatga actgggtgaa gcagagccat 180
ggaaagaacc ttgagtggat tggacttatt aatccttaca atggtgttac taggtacaac 240
cagaagttca agggcaaggc cacattaatt gtagacaagt catccagcac agcctacatg 300
gagctcctca gtctgacatc tgaggactct gcagtctatt actgtacaag agaggctaaa 360
cgggagtggg acgagactta ctggggccaa gggactctgg tcactgtctc tgcagccaaa 420
acgacacccc catctgtcta tccactg 447
<210> 56
<211> 149
<212> PRT
<213> Mus musculus
<400> 56
Met Gly Trp Ser Gly val Phe Ile Phe Leu Leu Ser Gly Thr ﬂa Gly
1 5 10

val His ser Glu val GIn Leu Gln GIn Ser Gly

20

25

Pro Glu Leu val Lys
30

Pro Gly Ala Ser Met Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe

;hjé 13



ccact cccag gaagatttcc gcagaggcct taactacaat agcctacatg agagggat at

gacaccccca

Mt Ay Trp Ser Ay Val

151015 Vval His Ser G n va

Arg 202530 P;g) Ay Ser Ser V éP%%Pé’OTQ-é’O%?-S
Ile Phe Ty 1 PBDO0070_WO S

Trp Val Lys Gn Arg Pro Ay Gn dy

Ile Ty"rrhl”;l'\?g oy TAS‘rJ"‘e@] M"ﬁ%g’ Yol '-A(§nGTPy$e
Gy Lys Thr Leu Thr Asp

Met G n Leu Ser Ser Leu Thr Ser

Cys

Gln Lys Phe Lys

Thr Ala Tyr Met

Tyr Tyr Cys Thr
115

Gly Gln Giy Thr

130

ser val Tyr Pro

145

<210> 57

<211> 438
<212> DNA
<213> Mus

<400> 57
atgaagttgc

gttgtgatga
tcttgcagat
ctgcagaagc
ggggtcccag
agagtggagg
acgttcggtg
atcttcccac
<210> 58

<211> 146
<212> PRT
<213> Mus

<400> 58

100

Leu

musculus

ctgttaggct
cccagactcce
ctagtcagag
caggccagtc
acaggttcag
ctgaggatct
gaggcaccaa

catccagt

musculus

120

135

gttggtgcty
actctcecty
ccttgtacac
tccaaagctce
tggcagtgga
gggagtttat
gctggaaatce

5.txt 354045 Ad
Leu 505560 G u Trp

Lys Ser

Glu Leu Leu Ser Leu Thr Ser
105

Arg GIu Ala Lys Arg Glu Trp

Leu val Thr val ser Ala Ala

gtgttctgga
cctgtcagtc
agtgatggaa
ctgatctaca
tcagggacag
ttctoctctc
aaacgggctg

Met Lys Leu Pro val Arg Leu Leu val Leu val
1 5

10

ser Ser Ser Asp val val Met Thr ng Thr Pro
20 2

E

G u Asp Ser Al a Vval
AI%UAT@ ey G@}elly%el hen V&9 TRyrAsTr ?})Ueﬂ ahn /’GByTYthgr!LlSlZOlZS

Thr

Gly Lys Ala Thr Leu Ile val Asp Lys Ser Ser Ser
85 20 a5

Glu Asp Ser Ala val
110

Asp GIu Thr Tyr Trp
125

Lys Thr Thr Pro Pro

140

ttcoctgttte
ttggagatca
acacctattt
aagtttccaa
atttcacact
aaagtacaca

atgctgcacc

cagcagtgat
agcctccatc
acattggtac
ccgattttcet
caagatcagc
togttecctecy

aactgtatcc

Phe Trp Ile Pro val
15

Leu Ser Leu Pro val

f%fa]A

GQu Ay

60
120
180
240
300
360
420
438

<210> 64 <211> 145 <212> PRT <213> Mus nuscul us <400> 64
Phe Leu Phe Leu Leu Ser Val
GnlLeu Gn Gn Ser Gy Ala Qu Leu Vval
Lys Ala Ser Ay Tyr
Asn Tyr Trp Ile Asn
lle Ay Gn
GAY0F53NGE-§U Lys Phe Lys
Ser 859095 Thr Ala Tyr
100105110 Tyr

Phe



Leu Val Thr Val Ser Ala Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro
130135140 Leu 145 <210> 65 <211> 8 <212> PRT <213> Artificial
sequence <220> <223> Synthetic peptide <220> <221> MOD_RES <222>
(1)..(1) <223> PYRRCOLI DONE CARBOXYLI C ACI D <400> 65 G u Phe Arg His

BDOOO70_WO_ST25
Asp Segerq_éﬁ 9{? A%g Gln Ala Ser I%e ser Cys Arg Ser igr Gln Ser Leu

val His ser Asp Gly Asn Thr Tyr Leu His Trp Tyr Leu Gln Lys Pro
50 55 60
Gly Gln Ser Pro Lys Leu Leu Ile Tyr Lys val Ser Asn Arg Phe Ser
65 70 75 80
Gly val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
85 20 95
Leu Lys Ile Ser Arg val Glu Ala Glu Asp Leu Gly val Tyr Phe Cys
100 105 110
ser Gln Ser Thr His val Pro Pro Thr phe Gly Gly Gly Thr Lys Leu
115 120 125
Gilu Ile Lys Arg Ala Asp Ala Ala Pro Thr val Ser Ile Phe Pro Pro
130 135 140
Ser ser
145
<210> 59
<211> 456
<212> DNA
<213> Mus musculus
<400> 59
atggactttyg ggctcagctt acttattttt gtccttattt taaaaggltgt ccagtgtgag 60
gtgaagctgg tggagtctgg gggaggctta gtgcagectg gagggtcccg gaaactctcc 120
tgtacagcct ctggattcac tttcagtgac tacggaatgg cgtgggttcg acaggctcca 180
gggaaggggc ctgagtoggt agcattcatt agtaattigg catatagtat ctactatgca 240
gacactgtga cgggccgatt caccatctct agagagaatg ccaagaacac cctgtacctg 300
gaaatgagca gtctgaggtc tgaggacaca gccatgtact actgtgcaag gtatgactac 360
gataatatct tggactatgt tatggactac tggggtcaag gaacctcagt caccgtctec 420
tcagccaaaa caacaccccce atcagtctat ccactg 456
<210> 60
<211> 152
<212> PRT
<213> Mus musculus
<400> 60

Tet Asp Phe Gly %eu Sser Leu Leu Ile Phe val Leu Ile Leu &gs Gly

10

val GIn Cys Glu val Lys Leu val Glu Ser Gly Gly Gly Leu val Gln
20 25 30

Paj'é 15



Pro

Ser

Glu

65

Asp

Thr

Tyr

Asp

Thr
145

Gly

Asp

50

Trp

Thr

Leu

Tyr

Tyr

130

Pro

Gly
35

Tyr
val
val
Tyr
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