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-1 :I_ ONI ZATI ON MODI FI ER FOR MASS SPECTROVETRY Mass

spectronmetry has evolved to a versatile technique in
anal ytical protein biochem stry. The instrunment type
of choice are MALDI -TCOF mass.spectroneters and the
anal ytical w ndow is opt|n1ze& for the type of
pepti des mﬁth nmol ecul ar masses between 0.8 and 3 kDa
generated b cleava e wWth endoEe tidases as tr S|n
or 5 endogtBNEATEO: HOBEEIEGoF OF GBARFL SPERTRPUETRY oy
the cl eavage procedure is designed to generate
peptides with a honogeneous distribution of basic
resi dues which warrant ionization, sonme nolecules are
detected nore readily than others. This is due to
ionization conpetition which may result in conplete
ohe A8 %Cgrome%n%ag ex%‘lvc?%i%é 2 veragcﬂf: HQS%%F u aﬁaﬁgﬁa Vyf{o{eﬁl
Etlchzlmennsl’hef The matrpaq@nt e Of ¢h@gq¢@m MPdﬂDIA@@mn@rsaﬁfé@meters and
fadel v@fﬁqg%f%ﬂ)t?rﬁégd Ho S yBEBAY S MEY Wisknfdl 5B hases

Grunln er at a I on
b@@f@&ﬂ@&%@t hklas peneatedby deavpsaiith @@Hﬁ%ﬁ@é&ses as trypsin or
SReSltGRREIY - based assay system Nature Bi ot echnol ogy,
18:66-70). The am no-term nal fragnent and the m ddle
fra nt h ve exce i zation p i 8s er eas
t ho HiEnrap Hey B T he Asmakt bt e BReh R aRe
detidstvath aBomggdrkeupdigtientienl oi\m{sﬁ)l residi@ds whigt Wadant ionization,

{J i&l%(ggc%tf?s a% de&%ect%% r?x%ise re‘%ﬁ ﬁ‘l%%sl %El QJ ﬁlue to ionization

cdmsps‘etmm wihlq]m oS ed iyt cmmbfrtﬁ edemlmfrg qfﬁg@e ypptedqsoqqg:qryment
&améﬁ%@th@@ﬁﬁ{eﬁrﬁé? s arfMfoi 3}%}3‘03@ dAR). BW kd ), that the three pe%)tlde

car xy termnus IS ‘con ered to be the cruc

fepgmeRts ol ssnaratey wilpthiegadopspdatedor< ehaws Y%ﬁ@ﬁf@nﬂ)’
(Gb@mﬁgér%gl QOOOThﬁnﬂﬁdaﬁbh bﬂbeﬁf set:hfeasaﬁraé k93 @ﬁﬁig Mnass

resi dues er eas_a s ﬁ%& é% resi due i
SBPZ’—‘T""{‘lﬁ%hbG-‘ﬁgéfS“X/&’F@i"oNaH’é RIEA 08T g‘% 03 Thyerainpgfermin
ftagrieat m& ﬂiaeﬁﬁd&rffhgnﬁnt lw& eﬁ&ﬂi@ﬂéﬁeﬁ?mdmpﬂ@@eﬁtheWhereas the
€0

|
C%H)f)% Ipeerﬁ%m rftragfrﬁag %as pits Efclertblaegn dgtlﬁctad #5p8 eneteprrg%}reg RIALDI -TOF
meqthod SRiifemarhect dby2ORDAYdanGfititonf SecP eyt HgRimars poyues by

'z&@d LR ORI lndi AT SpBohEHRS. ks Bbeotr RO %0:195-

ecretase processing in the trans gi net
Zﬁi)ef erentially generates truncated anyl oi d species
that accunulate in Al zheiner's di sease brain. J. Biol

Chle'But tlﬁeﬂxl%&&%&xﬁiﬁ%ﬁﬂ)ggﬁﬁd&b&{@lt}%h% Q{ﬂ‘@ﬂ?hﬂwﬂﬁa amylold

Su e a 1 on In.a 111 QN O.l.1lS

PRBR AB SreEitD ATTIEEN® FRain MR df?lﬁfé%%‘mﬁ tpsphar e sidues

weehaes sinbdlll dmass Eﬂﬂﬂ at résﬁduetneTha’},dngeldveﬁﬁer( ﬂas4321)1uch higher
G%%t | %}it.})ztfo I?e?sl an émg koseidted btk ! ulpgp.em (1 2002)

Furthermore, it would be of interest to differentiate the quantities of different Abeta
species caused by modifications such as the AB(11-16) and AB(pyroGlull-16) fragments
(Huse et al., 2002, j=Secretase processing in the trans-Golgi network preferentially generates
truncated amyloid species that accumulate in Alzheimer’s disease brain. ]. Biol Chem.
277:16278-16284) or Abeta with methionine sulfoxide at position 35 in addition to its
natural form as methionine. Hou et al (Methionine-35 oxidation reduces fibril assembly of
the amyloid Ab-(1-42) peptide of Alzheimer’s disease. ]. Biol. Chem.{ 2002) 277:40172-
40176) showed that the oxidation of the Met-35 side chain to a methionine sulfoxide
(Met-35(0x)) significantly hinders the rate of fibril formation for the 42-residue Abeta-
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30 40176) showed that the oxidation of the Met-35 side
chain to a nethionine sulfoxide (Met-35(0x))
significantly hinders the rate of fibril formation for
the 42-residue Abeta -2 (1-42) at physiol ogical pH
Met - 35(ox) also alters the chatacteristic Abeta fibril
nor phol ogy .and prevents forpatjon of the protofibrjl.
GhniDrt pEyselRggal PRt Ycgal o alop alters thesharaglesrgodhda Gt
RSP RISHGInAtR ek eARUH QhAWNCiflYe protufibril tWidEleisia ke irtrhesigate in
need for..a.nmethod to.detect such nol ecul es previously
belgapyiifigiaame et oh By s pect ronet ry.
Therefore, the present invention relates to novel
ol ethibse thewhis atromglided fopomehedtts detectandh trokacley peaviamaly
. Ci. ' wi th mass spectronetry
ééﬁa?%ﬂgéh%é%lkegggﬁ%yglg%:%sggg}%lﬂ?ydet ection by this nethod.
10 The present invention provides a_conpound_ of thg_
geneFhgrefoss: s preseq) igentRn refatay to Royel poleculep whidh madifyy
lyfeptides $hd tﬁeﬂ:&y Slow'te detectbh oﬁaol eptiBs wilhasseEBrometry
, or,CL}A%—B; :1&25? resi due,. H, , CH5, C3 or .
prauiotly escapsd thedetretion py tepmethesis,  c3H7 or  CaH;
R' = H CH3, CH5, C3H7 or C4AH9; R' = H, CH3, C2H5,
C3H7 or C4AH9; R' = H CHs, C2H5, C3H7 or C4H9; or R
and R" or R" and R' or R" and R*" or Rand R'" are
r ' er wth
e e
and R' or_ R aE{gI R' or Rand R' together
'

and R' or 5
are: CHé)p, pis 1l 2 or 3; or Xand R
are dad tojjeach otheﬁhoforma ring together with
the ni\traogen /L R"

O n|'|\| fl\l

. n
t

O X R R™
n = 0,1,2,3,4,5,6,7 or 8;
X = H,O0H,Fl, Br, CH,, CH;s, CsHy or CiHg;
R = no residue, H, CHs, C;Hs, CsH7 or C.Hg;
R = no residue, H, CHs, C;Hs, CsH7 or CHg;
R” = H, CH;, C;Hs, CsH7 or C4Hs;
R” = H, CHz, C;Hs, C3H; or C4Hg;
R” = H, CHs, C;Hs, CsHy or C4Hg;

or R and R” or R” and R* or R and R”” or R and R”” are bonded to each

other to form a ring together with the nitrogen atoms to which they are attached,

and R’ and R” or R” and R”” or R and R”” or R and R”” together are:

'CHZ- (CHZ)I}_ >

wherein pis 1, 2 or 3;

or X and R are bonded to each other to form a ring together with the nitrogen
atom and carbon atom respectively to which they are attached, and X and R

together are:

- (CHz)x~

whereinkis 1,2, 3 or 4.
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25 atom and carbon atom respectively to which they are
attached, and X and R together are: - (CH2)k-,

wherein k'is 1, 2, 3 or 4. -3 Preferably, n =1, X =
OHor H R=H R =noresidue, R"R = H R =Hand R

= H Aso preferred Is the coﬁpound as descri bed

above wherein n 4, X=H R =H R = no residue,

R* =H R =H and R* = H 5 X determ nes the

reactivity of the conversion reaction to yield the
am;f&ebllmme 1, et OERSr HNRERM R angdo Faatding U1 o B, RYUETH ard R = H.

S |l e to i.dentjfy_t _
APt i e Compseidansa BB RO GRS T Y FER P R = mo
besatvien®” edbtRii’ rdd and Ri’fie Hi oni zati on nodifier are
present as a m xture of isotopes and generate a

di stinct pattern of 10 doubl e bands. Wen anal ytes are
nodi fied with such a |abel, the correspondi ng adduct

is easily identified appng ot her peaks by pea
pat % fgtermmings theveartivinof @rrﬁerer%%rﬁaer&l tORes Ege %rlﬁr hand

&ﬁﬁﬁbhﬁ@@o@ﬁ@uﬁi@%wm@%rdrcmdm(fsmbre to Teatify the
t, 1o

t di f Yf
oS arun Prapanioy bk peu Gploct & hiveR e eRdin e
1@ﬁlzbﬂlditﬂmaﬂ1ﬁe® atdyeeqeat ypepbitade odisotapeerasgenarate zt)ghstmct pattern of
? eli,lg dgﬁ&hf:%lg teshaere %%rh?ﬁédodr{th QJcthi%elP oy &)%pést)glﬁdﬂé adduct is

Ss°'S ionl zat
ensilhi Hiewtifiddsiradmgother e  the pedqrﬁéteel at | east one
el ectron. Preferably, the ionization-nodifier is
S peoTﬁé 1ﬁvér§fonqﬂﬁh@r%1%91d@§ihq Ukt offthe b¥mbMEIds dEQRIbeEPdve as
peptl or "polypeptide of interest" as used
ﬁéﬁ% 190 PPHEKE. to amino 20 acid chains of various
| ength. A polypeptide maybe i.e. a protein or
f r agTiRfefin t“haiiRGibn n@ddlﬁerp %Bf‘ﬂh@l&t mbdiﬁiéﬂ’gaﬁam&cbhdrhﬂ rrefefs.to a

SRR DR TR AR Bk koo S Bl B
siodifyiag the: tghavibet a‘(’tﬁepd]m)e;mﬂid of Abetest (2 thedRyss spEtrometry. The
AR B HRINERERN of BYERLLAB DL SRR ERLIAY, the

quantiTica I nteres
onization smdrﬁﬁe icapapfit ﬁ:rr@@eemlmom plgﬁebrsrltré- in |abel ed
and wunl abel ed form said nethod conprising the

fol I-pyd ﬂaﬂns‘bgﬁ?e pt{dRy ofmﬁjdd é fide bhﬁtér&@' ALBEd herein refers to amino
pol ypepti d a |on|f J‘ (%

acid chams of various 1ength Apo ypeptl ¢ may be i. e protein or fragments thereof, or
a peptide or fragments thereof. Preferably, the polypeptide is a C-terminal fragment of
beta-amyloid peptide Abeta 1-40 and Abeta 1-42, such as e.g. Abeta(29-40) and

Abeta(29-42).

Furthermore, the present invention provides a method for the quantification of a

- polypeptide of interest from a source comprising said polypeptide in labeled and

unlabeled form, said method comprising the following steps:

(a) modifying the isolated polypeptide with a ionization modifier,

(b) analyzing the prepared polypeptide by mass spectrometry, and thereby determining
the amount of polypeptide of interest that was present in the source of the polypeptide.

One embodiment of the present invention relates to a method for the
quantification of a polypeptide of interest comprising

(a) providing a source of the polypeptide,
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(b) analyzing the prepared pol ypepti de by nass
spectronetry, and thereby determ ning 30 the anount
of pol ypeptide of interest that was present in the
source of the polypeptide. One enbodi nent of the
present invention relates to atnethod for the

guantification of a polypept|de of .interest_caonprisin
@aﬁd@mémd@ﬁm@ aneyBY of thegrolynsatigrdpydhedvithe stable 1gqippe to the source
gLng a defined amount of the polypeptide | abel ed

t th f
b e SRR SR By pan o of ©
df)tp@élﬁiilhg ]E}(edbolmw palrypqgldeh:é mts:@ktameﬁlah@its)bpemss Gtkﬁact)‘.‘rbmetry,
L S _specl.rone e
o sing B R Rb P SRE RO TRy, 501 on
(rfbmaﬂyzmg, th¢ pyeparve Ipplyipaptidenet lmemsdmuampwmme it
Frﬁltnfxﬁ%th% ?Pg@&%ﬁﬁé’ of ﬂ&gesﬁﬂl)at A8l Sl i helsBrce of

nterest that was present in
epdide-ce of polypeptlde The source of the
polypept|de of interest may be body fluid as i.e.

bl ooghe s%ﬁrde%?th@&lﬁﬁbﬁ@@@ﬁ inetesOal BE Bb@}sﬂmﬁ&y i.Beblood, or the

%oat ain E‘Pomtlssth Baggpdéq{é %%g nﬁeg i]gd br ai D brain
s ofinlezst ping e CRRRed (R TG SHRP BA L SOM B Ry

s‘aht{ﬂﬂ; ) Of cetledltuu TthQSuermm}ﬂ@ rodyrfimidral ¢dlrcuttivss weay be a

%?glglléaﬁa% g&g}gg%%g €, Il ﬁ%[ilalllall{ Ib d)? fls %@%m%gh%eééﬂggreferred tissue

werplesectlls amhbdmlm‘hnd&ﬁerwadl &om hymaher mousces, the

pol ypepti de of interest naybe present in soluble or

ag9r KOAL Sircel drnk %5 (ﬁgﬁkrefe%hﬁdb@ﬁley&% B{ édﬂﬁal@ﬁr aggregated

i nterest may for ques whereby the term” pl%g
ﬁ@g@dTh@atgmgateéfp@lY@e%deaofdai%# Iﬁl%’fonalg@ e term

epd hde %ereﬁpi:éfefz‘@ﬁ) apaegda@ op@g ydgefRH lp@B/p@f)tldldSI RA@&ds of the

ate
Hﬂw@ﬂ RN tﬁlgma%g%gﬁ%a’t%éa ﬁ'@%}ﬁl@&}fﬂgﬁ%@? ﬁé&??%%’fs
ahtrdhngdefrepmd bas mm;rls)aijphe;sbembtammﬁdm tissoayaumpgesty methods
eneral bl oc e [
ﬁl?ip rlfé?gf%aﬁgrapg C ICB‘ il E& d@fﬁsﬁlé 8%5%%% H{Lruc Més for
fpeafic txgseres! mmesﬁmg tssie compyEseg 1a|5@rdl$$ﬁ@1(@ls@t§mﬁC0PY
The | aser dissection m croscopy nethod conprises the

st epppdfiset legecﬁ?ﬂ ﬁii&l%&d%g%eth@tfﬁfmﬁ%s%§ &Y s@eﬁ 3k aflulablafén and

(Schut ze et entif Qﬁ} F presse byl
lyeen pxespiye F%té@iﬂtmgréﬁha% gt HeA? IS [dentEiration of rresseegapgs by laser-
Dadibfed nBIRH RO RMEL&ls, B nrédfote IO Kok 75U-742; Simone et al
é%%%SL Laser cag(%ﬁe m cr odi ssecti an: (Fen?ngﬁth olecular
DoltsopripiedRCT ARSI PRETRET SHCLRETR)S TmHier M
6Bk, TB)G 14:a3B076) baecdisantion siassopy coabe bedus egptiue any
s%%glhg iaﬁen%%es or phenotypic tissue changes identifiable by light microscopy. As an
example, this technique could help in detecting differences in gene expression between
normal cells or tissues and pathological material by separate microdissection and analysis
(e.g. by microarray) of the isolated specimen. Qualitative and quantitative analysis of
critical changes thus can be performed more easily and with more accuracy compared to
the analysis of whole tissues as is necessary without laser dissection. The advantages of
isolating structures of interest by laser dissection prior to analyzing the polypeptide
compositions is useful, where not average polypeptide compositions or concentrations

are needed, but where specific biological structures need to be analyzed.

The excised source containing aggregated polypeptide of interest may only
represent a fraction of the whole plaque. In case of Abeta the plaque is spherical. To
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speci fic phenotypes or phenotypic tissue changes
identifiable by light mcroscopy. As an exanple, this
techni que could help in detecting differences in gene
expressi on between normal cells or tissues and

pat hol ogi cal naterial by separate microdissection and
analysis (e.g. by mcroarray) of the isolated

dgpseeiinethe a@mnttoépolveep&da ofjmameit imthedoltplagas hegmaygt of

elp %@E oﬁfﬁa&gﬁﬁefeﬁﬂﬁleﬁﬁﬂt@%xﬁ%df &%@I&Qu@l@a%'tb Ye Bileinced by
ac C

red fo al S
%f%rgfifegn tors | R £REschp Wﬁ%ﬁ?ﬂ# 2’? 7t ickpess S%twh %ﬁ%le slice
atiiae hagese fiqud dahatd .ﬁgi @:tmp@lhms 31 a@ﬁylmdtcen'est oﬂfthe excised disc

{oTRE b RRnatl ARRE (int BRSSP RARE R %‘?nopanson of

ploque siomn busiaornd Man@amlc anicgnsiplanethese A6, Bm\‘-ntvme

ﬁﬁ%{.s t&?Bﬂ%l%@ﬂ&e?ﬂh gtructures need to be anal yzed. 35
_ e excise

source cont ai ni ng aggregat ed pol ypepti de
of interest may only represent a fraction of the
whol e plaque. In case of Abeta the plaque is
spherical. To -5 determ ne the anount of polypeptide
Of i F\Ir@.’(e@ﬁford: Aftbhécithal @epladeemaj betramaiidd tofa vessel by an
ge of interest detern1ned in the excised part
C‘ﬁ%‘%F e has to be bal anced by a correction
factor. The correction factor depends fromthe
t hi CRingsigsemke dhihe polypepetidelof hﬁere&md thddssay amgge cpll adivees or

STy G ERRALm S A SRR A0
h1|st@gb¢mxgtrg sed thownatlerogto pyeiepatedh Qo]@ge@gi,e,@ Brergst may preferably
tﬁ’étéﬂﬂﬁéd ff PRLsQY %I@H&Jaﬁ@rﬁﬁﬂ%ﬁbtﬁoﬂ% ESnpriiRY QIRidRAE Songo

2002, Biozentru Uni versita se SMntz rI? %2
et emEhigpan Seen Ryrmunadiserhere megeﬂsﬂé ably, the presence

&ftB8 §§g@é 266l SlyRep¥ias SBhteBdst B tihQe Slrgslt EsQ&t@triu@ed by double

ef f ect f the Cie of

ﬂslerf&‘e%ﬂ ReRhREA g bt lrRERc B e G Hfidlodsre wel
ki&tvaf i the skillyd pﬁtdimrihs:he anvibstipmefepblyy temresnce of the aggregated

och glf 8gr1-}{erest 1n§1ttl§5 h%{%;ﬁ %/ 4l 155@15'};]&&& i %1{ with Congo Red

polg erest nmay pre

fdﬁbecchbm gumuno 1stQC1aeruetr$ dirplerablyi, Sheoprhssnicel Pq]im?pb@lfsof interest in
Jhibrf | avin S,

g&jﬁ/dlff H’%ﬁ% ;rlﬁgt%Hoc hemt%ilgll Mﬂ 0¥§b5@|\)gfrlgegr e?er ably,

t he esence of t he agg! egated po t.i.de..of

|t e Tods i AR S SR TReRLEE Blinssenhiebeled witha

itk ﬁ.bﬂ@e\M dddeRiask @tﬁﬁcﬁi‘ﬂ eatheabdrde B Sl9péideoff ﬁ{(ttn&ﬂlbefore the
SKI

| ed
Tk dbite sphoRapdRimoPtEpdiaseapty T FnugrdcdRdehgfide of
mtlﬁe@wekdah&da stpislk yspept) i eddd direcdy esthe hommgenigsitgssue sample,

BB R R e u Rl BBl MGl i &l RO, 2

| presence of polypeptlde of interest in

The standard (polypeptide of interest labeled with a stable isotope) can be spiked at
the very beginning into the source of polypeptide of interest, e.g., into excised
polypeptide deposits or into a sample of body fluid. As the unlabeled polypeptide of
interest to be quantified and the labeled polypeptide of interest standard are chemically

identical except for mass difference in identical atoms, they behave identically in the

required dissolution and/or isolation procedure of the aggregated polypeptide of interest

or of soluble polypeptide of interest (e.g. aggregated amyloid or soluble amyloid) which
may be bound by other polypeptides, which results in equal losses of the analyte and the
standard. A comparison of the amount of labeled standard before and after the procedure
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body fluid is determ ned by Western blotting of a body
fluid sanple. In the nethods of the present invention,

the pol ypeptide of interest |abeled with a stable

i sotope is added as a standard to the source of

pol ypepti de of interest before6the start of the

di ssolution and/or isolation procedure. This standard,
allvevspbé gpemtinggorndt thSainntiet efsinldbaliel maypiptide of itepst eriginally

ded directly to the honpbgeni zed tissue
%é&&ﬁﬂ?ﬂl %ﬂgx0|sed pol ypepti de deposit, the body

f|UId sanple or the cell culture. The standar
( pol Vheprlverptiss of mtaess senfages lebeled with at kesh BP%Stable isotope

g&@tmmmrb 8p Shthi8én fH 1P<bé51v%u lmgnraf@faagz thetpolRptide of

S AR O LU ol A

Aanddne sl ”NoPm@ﬁaMydhe pmy;septmtoé ireatesttstaniderd is labeled
‘g#g %% %{aaY gra Orﬁe ﬁa Ii?eecesesgrgqgli i%lgg taléé);zcbog ({f tfRen ztsgtrn,ggkatterns in the

wiagsfspedrce i n |dent|cal atons, they behave identically
in the required dissolution and/ or i sol ati on

pr oc?g@%(ﬁﬁgef il Sf QUGLE %h&%d@@deye'aemﬂ éﬂaarsaé 1sbf31:§%'i§a°dded ina

or pe nt er est re
eafpedagognt. ?é?fglﬁbé @%ﬁhﬁf f'dl)wclfneﬁhde 9teb€é9 %wjﬁgd JadE in an
eﬁhb@ﬂit lﬁ%yﬁ%&tm tHO Rt i aHb R olfpo@ﬁetaidelo@&ﬁe@stqfresent in the

t he a a he 35 tandard. A.cC rls
S AL ol PRl ol iGrean A B Rt ey L et P oy Grelinifary
@ipefiatitsee.g b dbdcaitad inheifdeidhr af ahaQuannﬁxfatzbm@‘ thedipeprade in

N0 AR L ROl YRS el L OLE 090 B LBLNR ok DLRRAL. T Mass

{'6T 651 <
$mba'b3£t2ﬂ{)5 I‘11051193+?éh)st one stable isotope selected
fromthe group conprising 2H, 13C 15N, and 180.
Preferably, the polypeptide of 5 interest standard is
| abel ed with 15N or 13C. Mre preferably, the

pol ypepti de of interes stan ard is |abeled with 15N, .
pr ef bR VE""PP%OB@F%%%W&M 3 sithls iseioPe st 3N in the

ﬂtnﬁﬁ@deﬂ the@irte&bnaﬁwai&mh ﬁlh@bb prd(ﬁl@fdﬁ)&e{st me_:haﬁ’&yﬁ aga@nys foothe

e separation of 0 erns. |

ERRRRPG OrHE By SeRtT 5 oh e e Ay AR apepides
amict ﬂiblﬁ)e@hﬂb&i ae ksotopethe srzodede summatizedde fAuseeklafmuatt Protocols
1@1\%& gﬁ‘ B’mlotgg? Pg@?ﬁﬂf?& sg%hé{ep %%e’n% ﬁghﬂngkgo%ﬁies and Wﬂey

stan Anmount ne ran
hmeseﬂﬂédﬂﬁué9ﬁﬁnunt of polypeptlde of interest
present in the source of polypeptide of interest.

Thi %R{g&fﬁe pRBY Qﬁng&’és% !d‘@efé@%tt{h g@mé 1smo@@ l¥ed as a standard in the
as desc ur.e

expe . Ruf enacht
@eﬁn@éﬂ e ieph TS aRemaYy %ﬁ;e ugel Pehemiga) @Fﬁ%?ﬁss Methods for the
fhadie préductias ef pslisepeiied @Infrxgr@erw@lemsf geifhbwadn tihd dt, e.g. solid

%ﬁ%g%?l%%{f)ro? gglty{)é/ptidge's, an Sa%e summalp ze% usﬁbe%qpusr.tent Protocols in
Polypeptide science, Green Publishing Associates and Wiley Interscience, N.Y.(1994).
Solid phase peptide synthesis is the most common method used to prepare the synthetic
peptides, and successful syntheses have been obtained using both Fmoc (9-
fluorenylmethyloxycarbonyl) (Burdick, D; et al., ] Biol Chem 1992, 267, 546-554) and
Boc (t-butyloxycarbonyl)( Barrow, C. J.; et al., ] Mol Biol 1992, 225, 1075-1093) methods

for alpha-amino protection.

After addition of the polypeptide of interest standard, total polypeptide of interest

comprising labeled and unlabeled polypeptides of interest may be isolated from body
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The pol ypeptide of interest |abeled with a stable

i sotope used as a standard in the nethod of the
present invention maybe produced reconbi nantly.

Met hods for the preparation of expression constructs
and for the reconbi nant produefion of pol ypeptides 20
and pol ypeptides are known in the art and are

Suidrmeierbdly fromAesubet CSEby pehpepidstchbenicgl miefholp FaBDIIERS

iﬁhﬁh&&%eéigi?ﬂogxpa\‘%;lvfatiin%@%ﬁg@%%hrcﬁiﬁgg}w' i shi ng

Associ‘ates an I'ey  I'nterscience, .(1994). The
pol ypeptide of interest |abeled with a sfable isotope.
(o e eaetares o raihgs FRbe B DRt RRVRSPLHS! TBFESEHE Step off

isolveatioanbadyibe bg hedistdoRypricing gsblypbptaiermbmsgtg.and
Met hods for the 25 synthetic production of
HERUPRPETYES or fragnents thereof are known in the

art, e.g. solid phase synthesis of polypeptides, and
ar e Eurthadétzrmdnktion’oisthb edyte@uf pelypeiRrdstod ékssst af a source of

S . o gkl At 85 , e
i TSP e Bl i Y AR B RAEIS, % BfSected
BylyRdpéidt sf interesh bantodre dwelvedh Ithapethod @gt}ﬁ@rﬁﬁe@fplaw@ﬁon» the

1 . 1 . .ﬂl
YA By it gl cotsanama s
¥4 W@?ﬁ/?ﬁ?ﬁ’{sh@l}d@%ﬁmﬁﬁmd)ane SO atipp 11b$he£rc_es’enr\:]e of the labele
Bl ept@ﬁl@l'tff iheest st%ﬁfzard&‘}l@e Mizéxﬁg?%geﬁﬁ (btf theI presegt invention may be

- but yl.oxy.car hon . Barro . J. o cetoal .

b a5 a8 5y Sl sppecer B bR ot
jpaxafleatpompandy tad sadidis igoformic ek upatSipe Fﬁhied:eecbﬁnical
N
polymaptide ofn yer s tikepplataia the presdngel 9f thz afded ]gl;eled polypeptide of
%&%Eﬁ E@ph%dftﬁé}%f@aﬁﬂt&ﬁn é%%val 1BYsePOf tHP ﬁ@%gﬁi&hﬁﬁﬂt@@kt standard

ods_, conprisi’n | munopr eci pitation an
e akpertide! intersside b daprificdTher efore, in a further
enbodi nent, the pol ypeptide of interest in step (c) is

| sol ‘Bheeefofd; o hedier Ehbbdintyt,¥Ré peldscptidapf irsérag in step (c) is

I tide chemstry and, 5 i. nochem stry. . For :
B A SRS e SV RO RE b ot om i
sohileizsg agehtsandaptionalbfby spoloyfi@pt | de of i nterest
cont ai ni ng aggregat ed pol ypepti de of interest, the

aggr i i. .
S99 0L e ORISRl VSl iy iy o
wygregetre dhgorgpepiander Bt analyes B MmapssPEFEQBELTEEpIRprises methods

WEIH A3 16 W REeBbMTod bE BRI ML AN ARS8 athillzbd i Methods leading
agents, and optionally nechaglcal SO|UEI|I atjon in.

fore andiorive dionimlongeainstc MpgngHaier Bemsthqds FemRLsing
Sleafighd fdgmdmetisobudehdyziang dggantns of the present

di SSé)ulb\égquaeggtrh%%%%%galgr%ygguee%tteid%eol}ggep{iﬁé e Bdbind Fih a chemical
reactions to flight modifier. Chemical reactions with flight modifier comprise the charge
derivatization of the peptides’ free N-termini in order to enhance sensitivity and promote
the formation of fragment ions by post-source decay MALDI mass spectrometry (J. Stults
et al. (1993) Anal. Chem. 65, 1703-1708; B. Spengler et al. (1997) Int. . Mass Spectrom.
169-170, 127-140; Z. Huang et al. (1999) Anal. Biochem. 268, 305-317; Staudenmann W.

and James P. in Proteome Research: Mass Spectrometry (P. James, Ed) Springer Verlag,

~ Berlin (2001) 143-166). The isolated polypeptide may be directly reacted with flight

modifier for preparation for analysis by mass spectrometry. Alternatively, the isolated
polypeptide may be reacted with flight modifier after fragmentation. Chemical
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hexaf | uor opropanol, acid such as e.g. formc acid,
urea- SDS. The nechani cal solubilisation may conprise
soni cation. The dissolution procedure of the
aggregated 15 pol ypeptide of interest takes place in
the presence of the added | abeBed pol ypeptide of

i nterest standard thereby guaranteei ng equal | osses of
fr e pahtypephy becofied nutdryeht uset efmpkaragen hrodnidhelhe enzymatic
&%Qﬁ%ﬁ% c91£r r#glr}gfr‘ ﬁr%helﬁ?e sgﬁ‘ér?ﬂa& 'ﬁfoh@gre &?ﬂ &¥:Ring

her e ypept nt erest

erosnpegefarss o e 1o el e method

Efé'séltkiﬂvéﬂﬁbﬁ Q418 iSRRI oy gt gl §z§g beltitienawd felisddlved in a buffer
solu |I|zrng ents and optional |y

y g at.i o Eﬂe lead
befpretigagtipn e;ftrr)f&eeo? § IR eReditiqnsotdy, léﬁﬁ peptide may lea
¥ LAt Urfi0sf Rnaliys irﬁmbma@mcu&ﬁ@@icﬁlmlyﬁly, ( Gﬂjmugner etal.

AP ot Rt Sofon Rederls TRRE 4y brf PR tppased assy

$ylseni. dhitzebicechabloghé8AE370)o be anal yzed. thhods
leading to an anelioration of ionization conprise

fr agﬁ%ﬂ:ﬁ%‘é &a m{'g{% EHBQ&m? hi RbAgkd ﬁ:%l@%gﬁﬂ@@ﬂ mterest in step (d)

fragmenfation an nzynatlc %ﬁstlo sequent e
@@W}’@Fﬂi foy analgsiprhyrmesd SpRStpBEH| gﬁ:&lswgtqhe%iuca
ReRbE@ion £xﬁ;ﬁé}fz¥ﬁﬁﬁc 8Qedtlohght modi fier. Cheni cal

reactlons with flight "nodifier conprise the charge

deri i zation of the | de e
or deb bt i aRcB BT AT DA PafbE o Ragmented
pelypetide r@fﬁfterérta@rmtdesma ysappogtof Seunnpldeapy BTp) is

Iag%%m%gcé Yg%tof%%:‘] ls'z:lrs'e ?fgsreg{ %sagopup(eglgoggz}s AP& tlorr (e g.

s sluSpoyt bufers). Tif8e 176 ;nayzmplr@ely Bupresa e Bgnaly of | mterest
(1999) Anal. Biochem 268, 305-317; Staudenmann W

and James P. in Proteone Research: Mass Spectronetry

(P. James, Ed) Springer Verlag, Berlin (2001)

143-166) .. The i sol at ti be directl

r eacT]é‘?jISQJlaﬁeﬁ apfjogHen gfl}egf;e%fg?? ppiepst pfen analyzed by

AN §¢t§o£&rﬁ@&ﬁz§ﬁﬁ&bcﬂrﬁ1@e§ yrsed/‘ﬁ)f Blb dayﬁﬂa’gerlals I‘ﬂ@iay comprlse
TR N DT
Pfaﬁgﬁmmtaé brass spaytbem etaicaliaaaycsitisedys 4 MALIZeTOF ummégeht) mass
brom de t
T
efiitio pukstpungly deaged mylkec@e iansylasgey melpetpsolikarprreabdeemay also
ﬁelld i@ gﬁf c@ﬁ%gﬂ rﬂ(:rnslaﬂdt 0DeHBLBOH tRdir ElReREHTHR] sin dgly charged

nvent i i sol at ed “pol ypeptide may be dried and
melinesl ved in a buffer 5 before digestion with a

prot ease. The fragnentation of the dissol ved

pol YR&4 (b eepdippepticasf mt'@es@ th@p&&rpaltﬂefﬁ f thé neletA TN Af is base-line

eSS PT80S By MBSy B e
dictrirgiriayiot of thy raturalsmdshe sthndurd polypbpisdabfastseest in the mass spectra.

The amount of polypeptide of interest such as i.e. AP that was present in the source
of aggregated polypeptide of interest may be determined by different approaches to the
analysis of the mass spectra: a) by comparing the heights of the two dominant peaks of
the labeled standard (for AP: °N-labeled amyloid standard) and of the polypeptide of
interest from the source of polypeptide of interest, b) by comparing the heights of all the
peaks of the separated peak patterns, c) by comparing the areas under the two dominant
peaks, or d) by comparing the sum of the areas under all the peaks of the two different
peak patterns. With the defined and known amount of labeled polypeptide of interest
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system Nature biotechnology 18: 66-70). Therefore, in

a further enbodinent, the isolated pol ypepti de of

interest in step (d) 10 is prepared for analysis by

mass spectronetry by nmethods conprising chem cal
fragmentation and enzymatic digestion. Before mass
spectronetrical analysis, the dissolved and optionally .
saralgrbartded at sibeppiopirised thiprogdare she #RYUIBOT GEYRFRIS Present in

fResalitd 5‘133 hhi8e SAPLELHE &l@atedn bRy WBdreithe amount of the
r ecomrended

[ en joni c conpounds are present,as . .
POTRSEEAE s At thabisipr Setdn a(ﬂ%t#@*%l%ﬂ%l?{faﬁ 6’6‘&5@%‘&3%9’5“’ €.g.mma
Beddeehs)to bEAeGeminas Rceaptet Bistode ppdedsl it hiee calculation.
signals of interest. The isolated and optionally
fragment ed pol ypeptide of interest is then analyzed by

mass spectronetry. lonization techni ques used for

bi ol ogi cal materials today conprise ESI _ L
(el eklzhompr attistasaischniacie)izediy aveoillufardepesits abanglpifibrils in
%g?g{ierggﬁﬁﬁrptl\!l difEHe 2R ORY of AP R B REPR) decud WL BRSS

ctronetrical ‘analysis used is a MALDL-TQF (tjnme of
hdt¢rgreneitratihe agpnet asovll pF FERPXAIFERMSSOF Hﬁé‘“é‘é"e’&’t“i‘ s the
Rét%@%%\%k%t %ﬁm‘ﬂéxﬁ@&gﬁﬁﬁsﬁsiﬁ%ﬁk ﬁr@epfdiﬂﬁﬁitlh ¥ adfnot duads (ABI-
I ntact,_ Sin chargedad nol ecu 1.0NS. arger . . . .
Hlioru e B107F Plane 3o POBERHIPREEN thasHoiS SOy Pelttaining 40 qgpio acids
@:_tmmlgﬁ dﬂ%@eﬁr% s irgiegreand km@igfgﬁgﬁh@ibemncthmtwcdtngthszariants. The
n char ge L Nelr s or :
S e REeRT 11107 el Bl P B o 5 P gy 29ERA S
érslopeystiriabé e Dstbp &1 terwithal pepridetisgaent isinot a¢tectaiple with the Mass
%b%%&h&% .%&%ﬁ%@f@gﬁ%@%ﬂ%ﬁg@ 5 E0Yn BrhRWM:AG i§ A&eded both

i'scrimnation of N | he standard .
ol dipgnsiiciwobin nAd er dinicalli confusing sases pewelt a0 Tippitoring the
Bk & o fRRA Y PEPat Sleedal plbei@sAp ausdiitam. 1 . €. Al3

that was present in the source of aggregated
pol ypeptide of interest may be determ ned by different
approaches to the 30 analysis of the mass spectra: a)
by conparing the heights of the two dom nant peaks of
Thecfoad eheptesdna ittiantor( fuotheApRivides Ainmethed fod dateyting ahd quantifying

ndar qf the .pol ypeptide of interest fromthe
%@S?gﬁﬁl%mggﬁ§géﬁ??lggg%.in;erest, b) by conparing the
e ipghiiding kowrck of the amylad pergidetAieX-4@ pad/at 48 k

: QAPFHEAAntGd Pefdde ABLEID dnbRrIABX-42 labeled

Qﬁ%@ﬁ%ﬁ?{kg%gfé?sor d) by ggﬁpzﬁfng t%g sum of the
witbastablededton:l the peaks of the two different 35 peak

R@ﬁsbfa&iﬂg betlidnibibe plek nedoangxknanmhapieskice of theddheleddeta
pol ypeptide of interest -9 standard added at the

Hhing of the procedure, the anount of pol ypeptide
els@pting the iddiacdbets amylid APKy el el %52 Whidin fretease,

(H} .

%g :n%%iqeg&ge trggr%l%it% %f g\'%ag %%yfscﬂg %@gg&rﬂgnldg&aﬁ[ﬁ?—ﬂ with the ionization
trodees,di mensi onal anyl oi d deposit, e.g. in a

(f) analyzing the digested beta amyloid peptide fragments by mass spectrometry, and

(g) determining the amount of the beta-amyloid peptide ABX-40 and/or APX-42 that was
present in the source by determining the amount of the length variants of the C-terminal

fragments.

Preferably, X1s 1,2,3,4,5,6,7,8,9,10, 11 (AP1-40, AR2-40, AB3-40, AP4-40, AP5-40,
AB6-40, AB7-40, ABS-40, AB9-40, AB10-40 AB11-40, AB1-42, AR2-42, AB3-42, AB4-42,
AP5-42, AR6-42, AR7-42, AB8-42, AB9-42, AB10-42 and APB11-42). More preferably, X is
1.
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pl ague, has to be determ ned a correction factor has

to be included in the calculation. 5 Al zheiner's

di sease is characterized by extracellul ar deposits of
anyloid fibrils in the patients brain. Many different
variants of A(3 are known to obtur with either
heterogeneity at the am no- as well as

Pardyed)et &h Fhitatgs ofthe Pageirhiul ﬂﬁgrhfﬁitﬂbfﬁﬁgl arlef2Bel0 and AB29-42.

PR GEREFEF el ab e el Fagns Bt Qe g and b1

#bre prone to aggregation than the shorter form
contai ning 40 amno acids (A(31-40). Therefore, it is

| npotf,an tme[tﬁoﬁi deb &gl %E@e%ll%%%&%r&%@tetﬁ%éeﬁﬁﬂé Ryo variants of
varl ants crucl a

re he C-term nal .
Hhsweteming fragment W@%%amd APYeinerad kugngify the respective amounts

SNUORERA tHRSLsak¥iste, Pe. ihRAnKidi@ UBp RRlobRSRLd Blen ls AR BRples.
is not detectabl’'e with the Mass Spectronetry. A

met hod of quantifying anyloid deposition before death

is needed both 15 as a diagnostic tool in mld or
clinically confusing cases as well as in nonitoring
Ahethepémhbodimean eﬁtile pfesériténapiios it amgdvddorthe gnavtdtiiogof

el , the present invention
$$§#% %ﬁ?%éﬁ ﬁ@J%ﬁ% for dgtectlng and
am\ndhyigmgurm@@dqem@adaﬁﬂﬁ/ aonylgdRptide 8Bnpri si ng 20 (a)
%Hﬂﬂfgﬁgieﬁgwﬁ £ oRht oM Eétgarﬂ BId I%%tr&é AN 14:9:1&%&95 stable

3X— addi ng a defi ned arm beta anyl oi d
%@%@Fﬂe A(3X-40 and/ or A(3X-42 Iabeled with a stable

ic§ QobRRg tﬁ@hoﬂﬁﬁﬁ@eta@ﬁl}*&ﬁﬂ %Bﬁﬁkﬁ% seﬁ(:ééff hQ [dRIdA Bkta amyloid,

6 B ting Do S SR bRt i b 7 BT UCAP . 4G

(atm el oati fyA(g3Ke Aagminth ofithemoddifiaEhetd ﬁ)lylrmﬁzf\lﬁ yiithgh¢ haization
ragients of beta anyloid A(3X-40 and/or A(3X-42 with

?ﬁe i“Oni zation rodifier, (f) analy2|ng t he di gested

(lﬂauwlwmgg Giedigeetpd itelifeddyreamyoidypeptids ragoetts byaess

g ]%_ gg&grn1n|ng t he anount of the beta-anyloid
EE tide A(3X-40 and/or A(3X-42 that was 30 present in

ée‘@@mré@g e asequat af Fodgied hetazanaiieid Reptid &P (et ytap present in the
dardaants of the CGtermnal fragnments. Preferably, X s
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 (A(31-40, Al132-40,

A 39T 0O SRRRRGe oy S rlbTing o siRigs 1o B
() 3erdBy genhil:3mg4Re NAEBHiADN - At 8Fudthateip88e AP pyAdGBHA26).
IAI’%%IGQD-I 2l:h N et 3hds dfe aIINR([O?d ngqd%risa@e%bddéﬁbﬁ of hR sitte chain of
methionine 35 to a methionine sulfoxide (Met-35(0x)}. Methionine 35 means the amino
acid methionine at the position 35 of the amino acid chain of the beta-amyloid peptide.
The preferred source of the amyloid peptide are amyloid plaques in brains. The brains

may derive from mammalian. The preferred brains are human brains or mouse brains.

Further forms of beta amyloid to be quantified by the methods of the present
invention comprise cross-linked peptides, such as AB(X-38), AR(X-39), AB(X-40), AB(X—
41), AB(X-42), AB(X-43), wherein X is 1, 2, 3,4, 5,6, 7, 8, 9, 10 or 11 and the peptide is
pyroglutinated at position 3 and/or 11. These cross-linked peptides may optionally be
fragmented by an array of proteolytic enzymes in order to fit the analytical window of the
described method. The terms beta amyloid and AP are used equivalently in the present

invention.
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-10 Preferred length variants of the Cterm nal
fragnments of (g) are A1329-40 and Al1329-42. Also
preferred length variants of the C-term nal fragnents
of (g) are A(311-40 and A(311- 42. These nethods
descri bed above allow to differnentiate between the two
variants of 5 the Gtermnal fragnent (A(3X-40 and

A 3148} redReuices &lﬂ)@ﬁtahﬁﬂoﬁhﬁ ﬁfagﬁiaﬁﬁtthateofaﬁf@uﬁﬂslckﬁepbha

ria in a Sa

RaRf B Pl TSR s g ST An BT SEnts e el o s
atahtpl@rcemise dmse I(uhelmmclos senilepphqukesf diffusdyglaques, and amyloid

%91 sllglls?na a{ r1%)le3 KF Ovm&‘? %61?%%%9 %nécr%?ﬁ%ﬂgleanr%aopfaﬂg dThe amyloid
@Wbm ma qmtmsA&%regabf)d Letdlamylosd, Hedidas sninghasnernts pf other

{Hﬁg[t)c{ﬂeﬁgl Mose éf&llleg'a @%ﬁ&fd%ﬁaﬂ§oﬂ;@ﬁﬁh%rﬂ\’bfaﬂl Assue.

(c) atlngthe nodi fi ed beta
ImgeAlB in thg presence he | abel ed bet
&R

arTyI%qe rably( »@yRe 16 qsﬁ@aqeﬁ:éa %példs%amp €8 ygxétfréhssecnon
ﬁf&b@bﬁy Aletemblyhir aﬁfyﬁh& dspositd bro( @)y isddfiohytisng stibd, more

nts of the di f eta anyloid AL3 with the
Pfgﬁgﬁ%i%ﬂ’”ﬁ%*g&ﬁ ffrl’i'“}n ¥&'yzi ng the digested
nodi fi ed beta anyl oid peptide fragnents by nmass

spectronetry, and (g) determ ning the anount of
nodi fi ed beta-anyl oid peptide Al3 that was present in

h ed or in
the "ﬂ%@%@ég#ﬂag atc} r-ﬁgfb Fécﬂt %@{He%euﬂ:te 0?‘9&5 Qm?fb@& ind)%gf@%(t d

be t ono utamate 11 of

EVIT’Q dfeletf} § WQD AES qun@pvm tg amcop\p?}ﬂedquﬂngﬁgfiéibrﬂs soluble
mrﬁlaﬁfo@ﬁﬁﬂfﬁgd@)ﬁmﬂ-@vwo Fffeﬁér%"tapt'ysllei |]€K et al., Nat Med 1996, 2,

OGBS AP eIt R R e g TRt i’a ¢ syndrome
befc@ﬂnd&o(nhvﬁl g3 contydls; thiesampsied were BBtameBdrmﬁ attopsyafiromdetuses and
t
BB T MOt P Agoar ! 5t § 3 e G Pluble 4B v
woemk bl freatee irathy Diveh ' peypdlicoee subﬁcangndnlrt thoptaaeflieith age.
ﬂr@#&ﬁmrg IEIE QEV%IUBE of g@ﬁ‘blg &p! o‘é@uﬁé%ﬂrﬁl@mhﬁ%r&f néti8tic plaque

red are ralns or nouse pbrain

gmehen. Klé?rfm?}] éKu‘béf al. aﬁfyﬂll ol Biol Gheye 1&%@{7i[,f4i()é"&48§1)tq¥émm€d
Bl‘i’sdéctﬁ&tstolﬁﬁra@ﬁs%(ﬁﬂ% AT E‘Mﬁéﬁté MY £881K4]l $6ntrols, and found a 6-fold

1&&%?% e snpoe S0 ey A saAS SReSpierigh CRaGbleds

ildfeated tBe piserfte oBAP Bligofner8, 9, 10 or 11 and t he
peptide is pyroglutinated at position 3 and/or 11.

Theslehecz{g(gesga%ed%ﬁ%?mg BRL ngaey e an¥ylo18tﬂb(r)ﬁsafloid¥n§)%to 'beta-pleated”
sheet fibrils where amyloid fibrils are classified by the following criteria comprising (1)
demonstration of Congo red binding and the display of green birefringence when viewed
between crossed polarizers; (2) electron microscopic demonstration of fine nonbranching
fibers, 6-10 nm in diameter; (3) presence of characteristic-structure; and (4) an x-ray

fiber diffraction pattern resembling that of the cross- pattern seen in silk fibroin.

The presence of beta amyloid in the tissue sample or body fluid may be determined
by methods comprising protein biochemistry, histochemistry and immunochemistry.
Preferably, the presence of the aggregated beta amyloid in a tissue sample is determined
by histochemical methods comprising staining with Congo Red or Thioflavin S, or by
immunohistochemical methods. More preferably, the presence of the aggregated beta
amyloid in a tissue sample is determined by double staining with histochemical and
immunohistochemical methods. Most preferably, the presence of the aggregated beta
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fragnmented by an array of proteolytic enzynes in order

to fit the analytical w ndow of the described nethod.
The terns beta amyl oid and Al13 are used equivalently

in the present invention. -11 Preferred sources of

beta anyloid or fragnents therl@of are anyl oid deposits
obtai ned fromtissue sanples, serumand CSF. Anyl oid
gleposl ins: thteshmett if demrrinsd tre stasamplisswito fpngs Bed fllowed by

. '._ r . . H ff . .
SN 6y ST b S 1 s Bl Eony i
dqmingibyﬁfeenemldgmgaxfa@név 8pidtsappleThe anyl oid 5
deposits nmainly conprise aggregated beta anyl oi d,

besi des m nor ampunts of other conponents. Most
preferred are anyl oi d pl aques obtained from brain

11 oot ARTBHEA N Yo BB R B i n g e b W e
Rp éfren adrhy pné Wwhichnylodiedyudriifisd ihshasomrexdisfeThtreture, the AR

B S o R 00
Aﬁb4§?&ﬁ%é0,dfﬁ5b& laﬁémpl, 66640{1"&%&3@@, 40 ABR0{48 AB11-40, AB1-42,

: A~ : _
.Iﬁﬁﬁ—l&, fg%i@i, MRy A%Te%r ‘35?142?",3?7;?2 Sﬁlﬁsu%zl“ g‘f@-@?ABIO—Q AB11-42

cor ate Into"a . .
FSPAVARK) Whareingh in7 15, AL A0gbL, 43106 €5, Tey At somareis eheled with
Aleast I Mo isdhop&Kselechld Bbm thd\BbupesmpAfts R, "CIAN AWM %0,

fefisiod o 008 K speeTes, Lo oatonn Bt ety o v

?gﬁﬁr% EﬂiHelHde\'rit}gﬁHf. Bquahlﬂ% thenbetabtaadadds abeladitvithsy many stable
romfetuses a romsubjects ranai i e
BT S TSGR e PRt R Pk Rty BfinlbaR e

several -fold greater in the Down's syndrone subjects,
and it increased with age. Furthernore, the el evation
of sol uble A13 occurred well in advance of neuritic

Pl aotig. AhRL SBLAL01abKIE wBilh Adiablé #YBpe % adlkd iPd déined ahount.

Bi ol Chem 1996, 271, 4077-4081) .exam ned 20, agueous
Brelorahli dhRb b s FaBed g3 detiig e £8ORRK A e ge o the
&RVl Sour E Ab e PeesantGn fild shurdetheBpeptide dffigterRD This amount
ol,ubl e AC{S. UJétr.afi [trati ogS experinments on the
i e

of
%Ygﬁfige%l@e DG PHETBI8S%ence of Al13 ol i goners.

The aggregated anyloid beta may be anyloid fibrils
f ol dThegAbatd nbélbdtvithplsedlcasitopstiedtas & stonddrd inilermethod of the

ST et o ! .
AL B LR BLEFSL RS BLURHAE e g
Irioduitivg efpelyphetidiis apd knpvar ingheat, 4. selid phage sadhesisoh
#g@r/%ﬁdespgﬁm@ RuShP3 8 8diPRAREZ EliSren{ Bbt®bRGA PBRpeptide science,

G196 Piﬂgl? Ll‘fﬁgs‘?i?n(ggntzg %ﬂa mgl@l 2 ng ?r?ter%é?r?&g?ﬁﬁihggg)gﬂg demonstration that
ARARICERI Bihed 5 vittetdding sy@detid AP paptides bedidentical to those isolated
from senile plaques (Kirschner, D. A.; Inouye, H.; Duffy, L. K; Sinclair, A; Lind, M.;

..Selkoe, D. J. Proc Natl Acad Sci USA 1987, 84, 6953-6957) has validated the use of
- synthetic peptides in different studies. Solid phase peptide synthesis is the most common

method used to prepare the synthetic peptides, and successful syntheses have been
obtained using both Fmoc (9-fluorenylmethyloxycarbonyl) (Burdick, D; et al., J Biol

Chem 1992, 267, 546-554) and Boc (t-butyloxycarbonyl}( Barrow, C. J; et al., ] Mol Biol

1992, 225, 1075-1093) methods for alpha-amino protection. While the A peptides are
moderately difficult to synthesize, standard coupling methods and side-chain protection

strategies have proven to be sufficient for successful synthesis. For the introduction of
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fiber diffraction pattern resenbling that of the

cross- pattern seen in silk fibroin. The presence of

beta anmyloid in the tissue sanple or body fluid maybe

determned 30 by nethods conprising protein

bi ochemni stry, histochemni stry al¥d i nmunocheni stry.

Preferably, the presence of the aggregated beta

amjt mbﬂbplemnao thesuearshng | aenins adés lebaedheith aliable isotope are used in
h et hods conprising staining with Congo

% g%%es’ersn @I gw n S, or by imunohistochem cal

met hods. More preferably, the presence of the
aggr 8hanbetasenydoid paytids 1@|b<11¢d wiith p &table 1so4pRs useq as standard in the

ﬁ%fh%ﬁf@fﬂ%ﬂﬁnfayen@ QR Gorbeb ﬂaauw rebbrhish QBN BAEte&Ls fanthe

I mmunohi st ochem cal t preferabl t
Frembinaat BIOdREOHYGREY: &{méi eéﬁr%b 3 1%%?@5% GEL W)%é’%gle%l
Pl*eﬁeirhlﬂ ,SBERbEed %Bdﬁi}ﬂfd"@rﬁﬂtﬂceﬂkbyﬁeﬂiﬂgl r@@)rfﬂbmsﬂit Enichlhwith "N

ed. foll o I.st.och en1str
BRBR BB CYOT 39@%@%%@@ e O BRI , “olgyd gngpse and
éxsractef elone grecknbyn VW dbleded dwbsttdtenng of a body fluid
sanple. 5 The A(3 labeled with a stable isotope and
added as a standard represents the same A(3 form as
the one which is to be quantified in the source of
A(3. Therefore, the A(3 |abeled MAIP a stapl.e i sotope
may Bevisghevtesaeratodesembedghisanyeatipprthe sampe wilkbecage better
FAR25:80d by AE33ndQo thY s%@mﬁ@ exa?ﬁﬁ@s %ﬁmh&ﬁ‘@ﬁmﬂﬁed RéRifr #Ppurpose

&El.ﬁgstéi%ongn garﬁigare Qé)gl&t%% A(%%I%IH%O A@%@S a@ef‘xﬂf%spegged in

An3Bctich wih 3% BRowitgIiklred2 A(311 42 10 and A(329- X,
wherein Xis 37, 38, 39, 40, 41, 42 or 43. The Abeta
standard is |abeled with at Ieast one stabl e isotope
sel ected fromthe group conprising 2H, 13C 15N, and
180. Preferably, the Abeta standard is | abeled with
15N or 13C. More preferably, the Abeta standard is
| abel ed wth 15N. Preferably, the Abeta standard is
| abel ed with as many stable isotopes as necessary for
the separation of the isotope patterns in the mass
spectra. 15 The Abeta standard | abeled with a stable
i sotope is added in a defined amobunt. Preferably, the
| abel ed Abeta standard is added in an amount in the
same range as the effective anount of Abeta present
in the source of polypeptide of interest. This anmpunt
may be determned in prelimnary experinents. 20 The
Abeta | abeled with a stable isotope used as a standard
in the nethod of the present invention may be
produced by chem cal synthesis. Methods for the
synthetic production of pol ypeptides are known in the
art, e.g. solid phase synthesis of polypeptides, and
are summarized in Ausubel, Current Protocols in
Pol ypepti de sci ence,
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Green Publishing Associates and Wl ey Interscience,

N. Y. (1994). The denonstration that 25 anyloid fibrils
formed in vitro using synthetic Al3 peptides are

i dentical to those isolated from seni |l e pl aques
(Kirschner, D. A ; lnouye, H} Duffy, L. K; Sinclair,

A.; Lind, M ; Sel koe, D. J. Proc Nail Acad Sci USA
1987Figuges: 6953- 6957) has val i dated the use of

synthetic peptides in di ffer ent studies. Solid phase -

peptrighee s ViWhashdmitiallpthepoistiplesfnmetididhudthasestnt mvention

Srsate the sty €, PopC dec, cond RUpRERA G b i

D{B@eosllebtd of Abath mcétﬁﬂ”eﬁldopgpmlimdwyﬂ) creBey dhr ediragbpengt Saerp 1)).Jhe three
' cas s

ﬁiagmgll} syar S eajtgc? 'gig}ﬁ)%/}l?e) fE1g% rﬁod':ﬁﬁé) %%%P%?Whlc}‘l in thls eblnd

oxycar

SBtcmﬁcallﬁMe fzp Bmin@OFHUp cls?hm’@@m@dhghfdm@ﬁﬁhfémaﬁ?srﬁhe flight
bgﬁ?{‘l QR fry¥thdifes 1PerAbRs BRRItAEESH Bf @i (TRESNR Bl¥ment and the

t t o synt hesi ze ndard coupling nmethods and
dsﬁ@éﬂwprbem"@fie‘@lepéh Lﬂdgaff* ﬁ‘@s ﬁave proven to be
sufficient for successful synthesis. For the
i nt € iHRvs MAEDB TSiFahbke speabgnes(A] cbthimed Adth 25 human

P é‘é%s piBopigR oo seABer Enb b Eb Mt %fs@ﬁ%%ﬁ?@f o bete

1t1 geplidat adt Micttifizblstraplstifigit. dpie nospebsibbs tot
th d 0 e,present i nvention by be produce
breg"‘ée H‘E\bﬁpﬁt d!\‘étf%%dsi)f or the 5 reconbi nant

production of natural A(3 are descri bed |C£ _]ge grt,
e. g Figure Ephe4sBidL DI- BB frasaiesrog e obspeideihga hmyn gense

r@gy%ﬁﬁ 1&3&zit§>%%8&iﬁ@1eamb1oﬁ@f& thEIMCk - mmmalﬁagments of Abeta
niumchlorid

r _sources for stab
R A ek SH IR e e bR e I i N
grown on 15N-| abel ed substrates. to Havi ng now
gengrialrty rle sHeseriA gl - TOF smagvpatiogram bhes Bse’Rifridsgenic mouse

t stood. by 1 ef -
o
shbmgwdnued ﬂlmmtqbranmmyladrd@poslmremrbmﬂmnb@m afaciatgg with
cfogpﬁ“%g d%&? rméﬁo&@ §98@§j derdsP p1 8&'%%‘%1& ld?ﬁha‘ﬂbh BnddIer (IM). The

IMdmtpdmtlnguﬁhbeWﬁﬁ@lﬂp‘gt@%? 44 1’-}[;:}%65:111]082 %Flmﬁﬁé‘mfe minor

rﬁB it onks 1Y Bk B dSRNSHURE hitthiGSine¥@pmlteort 3femay be detect by the
dentification of the C-term nal fragnent of Abeta

Iﬁﬁﬁ}lpépﬁt e pGRLIVEHIF Abeta with endopepti dase Lys-D
creates three fragnents (Step 1)). The three 5
fr am_ S sAbRS Idrﬁ@ﬁ"ﬁ,&nu\ﬂstspectxbgrahh frght armmeinta sed Jdrsmall amines

(t(—:ﬁgnglragﬁ&%:gf Ve gfipg L%stean:}lﬁx%.% %aﬁ nzncﬁj ?JIlthStE? %nﬁﬂgﬁ?h L ¥odifer (IM)

changes the flight
Figure 6 shows examples of the ionization modifier.
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behavi our of the fragnments and enabl es the detection
of the CGtermnal fragnent and the differentiation
bet ween Abeta(1-40) and Abeta (1-42) Figure2 shows
MALDI - TOF mass spectrogram (MS) obtained with 25 human
10 dense pl aques without ioni-Zation nodifier (IM. The
C-termnal fragnents of the beta- anyloid peptide are
EeAMPEERt i fiable or quantifiable. It is not possible
to distinguish between Abetal -40 and Abetal -42.

Figure 3 shows MALDI - TOF nass ect fogram,obt ai ne .

i { FCTBSERLY RO Tepiea 8RR hio B P 2R O St e 5pordin o
b M factPHe' s bR 6llRod MRS offelwikdindahtelir agnent s of Abeta

15 are detectable and it is possible to distinguish

between the Abetal -40 and Abetal -42. Figure 4 shows

VAL O¥; e 1:'agmisRacidr NS addndt 248 i®SRARR ibn dmtgeletection of the

use Ri chards al . (2003) RPS2APP transgenic nce,
‘@ngléWfté Fﬂa?ﬁﬂﬁbg\[@m e&(st‘iigcﬁi k,lqueghow age-rel at ed
di screte bﬁﬁjn anyl oi d deposition and inflammation
associ ith cognitive icits. J Neurosci. 23,
8989)/ dense plhaques with io ation nmodifier (IM. The
NS disgingu s et ween the Abetal -40 and
42. ®urtheérnore, niNnor Nipdifications as the
dati on of ﬁhe met hiloni ne at position 35 may be
detect” by the é%thod of the present invention. Figure
5 shows lon spray nmass spectrogram from ammoni a and 34
smal Coraishaef Lethaialcahinndss IRckine and cysteam n
derivatized with the ionization nodifier (IM 25
Fig 6 _shows. exar j-0ni ' | 4,8, on
T2 el e Rl el A e A SRPleRLL SR ERE, ThEboluton i
titpatied withea @23l @S Mzéqtteafﬁls)edacamiddm@ thegpH shows a drop from pH6

§¢ Sphilk | jaffde (DME) and aft
NS A B L BB LRI e (D) o

 jecenchlyppiuibizatiosna Flgar Y Ht@eldnodinghe 5

carboxy-termni of A(3 in Al zheiner's disease plaques.
Conversion ofL-argininic acid into its HBF4 salt 350
ng L-argininic acid (2 mvbles) are dissolved in 8 ni

H2O. Tﬁ%;.s utLon.isdg%%t#gtggcmﬁ%p ca 0.25 n of 8 M
t et rAfST B EE P ORTT 4 OPREHE EHows a drop from
pH6 to to pH2-3. After l|yophilization, addition of 1 _
m Cﬁiﬁtig)ﬂ)-_(Nesweinirdidﬂ) M,Néwaﬁﬁfmh}égrogm (quraﬂuorobor_ate is
ééé!s% lalih 6%&'{19%1\4@. Bb B sol MBI, 79 6SEOYEMOY LarkinROLEH PESE, salt
ynthesi s~ of L-argininic_acid N-hydroxy s CC|n|n1Q§
preparation and 60 pl pyridine are added. This mrxture 15 incubated at 20 °C and the
reaction is monitored by electron spray mass spectrometry (type: API 150 MCA). L-
argininic acid N-hydroxy succinimide is very reactive and a substantial amount is already
converted back to the free acid or to the amide (due to the ammonium ions contained in
the buffer system used for mass spectrometry) during the few seconds required to dilute
the sample and inject it. The proportion of the desired product is optimal after 5 hours.

This preparation is termed crude ionization modifier.

Reaction with fragmented Af3 peptides obtained from brain slices

~ This procedure is an extension of an already described procedure (Patent
application EP 03024739.9 and Riifenacht et al. 2005). According to this description, the

plaques are excised from brain thin sections, stained with anti-Ap antibodies or with
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25.5 ng

O (N-succinimdyl)-N, N N, N -tetranet hyl uroni um

tetrafl uoroborate is 15 dissolved in 0.32 M DW. To
this solution, 70.6 ng of the L-argininic acid HBF4

salt preparation and 60 pl ﬁﬁrdine are added. This

m xture is incubated at, 20 g agd t he reg%éLon i S
repaorsaacird by laser Aissectipr #pderdae Mg ePe AR PYVRtSHa-an
ABend &P tdedy 1asérpra§sgtduamp@ﬂt&cg Nei& ﬂasecﬂggaegat_smﬁucnnmr@d in the

.S ver a substantial ;amunt is

RSSO REL R SO e drg Bpad R it i Hleeafyicn
dmdlobheeiamealns-@m i ons contained in 20 the buffer system
used for nass spectronetry) during the few seconds

r equfﬁc%ﬂ%%?%lﬁﬁl% é)ehlkedlgéﬁﬁh p@%@ﬁ’eféﬂ%{h 16 mMr N@HCO;; To this

sired pro IS opt] mal % .
@t § pl ofpminde ipnieptiemmiogifier goltl@@%dl ediens Iﬁlé\#PaZ%{ 1706#1 at 20 °C.
nodi fier. Reaction with fragnmented Afi pepti des

obt aj fpgdhis af@mal@mlu;h ﬁﬂg’c&g Sthed roEBdi@re@Jtﬁ@ gﬁﬂé & deScr&ﬂad in
xtens on of an al ready. descri bed e ent
PRkt o 20 OB EI S eirg e S o droie igfrix in order
16q%ﬂbﬁmﬂ@ALDIIWO$Idescr|ptlon the plaques are
excised frombrain thin sections, stained with

?22;@% ngaltk?l%g\; C3 (%nt fﬁd'N ila%el% carnetge'dsp 8']1?5%9 Ye the

e nlCYOSC@Ee an arveste
dirsoluioment dlmﬁbrew:éh Bg)%l faserc agide $hisrBoestbgmupeiifrgtion of the

Slnt E}% }%&L&%gg}?ﬁl AL PLLRPL MabiGd] M0 A rfé!:(ﬁﬂlbﬁ%§nﬂl}5produced

|ssolv form'c acid, dried under l um an
obare gheanically ierfissh Shusi heage ifgaficel ngespgr; te 456 fue fqgisorption
s Ml THFBspR cf,l_t th ??{)t@ds@ %l%ﬁva'gé aﬂ@1dmzaﬁtiﬁfﬁft®fheWahﬁlyﬂéal byivhass
HCO3. To

d
oI o ReR oA B agRd g Fhcosat @t Bt mapensy
Geterplib By thé’lpﬁ)pdﬁi‘dm bbiveah Iﬂﬁ)a"lcqi)fe@p(ﬁﬁhng Nemﬁil’laé pelksghe smount

q i
ci)tjr}\l}gp%einﬁas .?P e g%ggtgﬁr?fin% ?rf.ae%%;ha?g 156011 thg Qﬁ‘@)ﬁy -terminus
aimihals xo thwose dexdequiatepdy sfpd{m’{rmnlg .ssue samplewgnal;md so far, we detected

< pl ch%iaénlt ¥arbg)g}<{é9féﬂ%ﬂlg‘aﬁ%&erﬁf r%n&;hlhbﬁsbﬁh%&%r@@orﬁ%aﬁongm the

i on of

fib
i, e eI ABTH-L0)aV Todd D) AUt ABGr O Tof SphAB(29-

@lWﬁMOfW@alﬂs FoLRIM Bipe %gwh at@hiphakuesdudNapusidibn 35,
ed, 15N Al13 are

1 Af 3 t

Ehesrropsoistrads ?:grat ey 0RO gl

foPmbk 686 cﬁMﬁg e ‘& S{f{ ( mwqu Br anAl (1712) @8 pecothen BrAfl@a¥pversion
ava i.oni zation.

Qe PRORR R Gl sl U0 i RORD B AP

rﬁ]ﬁr‘feﬁc@dbdtmeeh|ﬂgd"mnnmg"&mswtwajélzbmwmeggdctshgth widely dtﬁferent

DhARS OJOHlpg@ﬁce,E@B(‘ﬁ‘e—ﬁ@o% N6 GBr1-ES R g BN AN dsd 3505936

enous can be
0 B0 WBWWagmogngq:@rqtgs t@}p, rrtqql@omne sulfoxide (Dobeli et al.

£ BIORRKYG18 LI HBMSA provides access to aggregation competent monomeric Alzheimer’s

 1-42 residue amyloid peptide; BioTechnology 13, 988-993 (1995)). To quantify the WT

versions, one can use the recombinant fusion proteins. Digestion with endoproteinase
Lys-C generates the authentic fragments AB(17-28) and AB(29-X). Examples are given in
figures 1,2 and 3.

Example 2: Synthesis of the 6-guanidohexanoic acid-NHS adduct and shift of the
analyte peak into the analytical window of the mass spectrometer.
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one has to choose an adequate Af3 spike. In the tissue
sanpl es anal yzed so far, we detected four different
carboxy-termni in different proportions, depending
from which origin the 20 brain sanpl es deri ved:
A13(29-40) WI, Af3(29-40) M5NBx, Af3(29-42) W and
Al13(29- 42) l\/BSl\/bx W' st ands for wld type having a

met hi oni nglr esi due at position 35, x whereas MB5MD Xx
stand f th@ oxidized for For the quantification
of the M) florns one can et g 15N A13(1-40) or
15N Al EX-Y) version (Riek
et al NI\/R st udi es | n aqueous olution fail to

i dent ¥y significant confornmathidnal 25 differences

bet ween the nononeric fornms of two Al zhei mer peptides
wth widely different plaque-conpetence, Af3(1-40)ox
and A/ 3(1-42)ox; Eur. J. Biochem 268, 5930-5936
(2001)). The CNBr cl eavage procedure generat es the

net mmﬁrﬁengﬁﬁﬁo&mé@e{cwyeqq igto 1gg\H{BFpalt

bi ot echnol ogi cal net hod provi des access to aggregation

Co”?ﬁé 1ddH%_5|l;Qf[EﬁE hii—‘s OZ)B%IHBihS S1)190% sothdc fcﬁxﬁdnth,lbuﬁwhémctaﬂwerted
pept | ofec 0
it HBj e oS ar Birel B e aqgher Shoic acid (2

MBCAED isndHiblved & @05 pil 61,6 ansl. théd g@ﬂ;ﬂahmd with ba 250 ul 8 M

dopr of ei. nas a : 196y ; ed
PRORERb NGRS 1S B PGS S P BAARERNE: b gbrincd,
Theoréticguyidd: 46anand 3. Exanple 2: Synthesis of the
6- guani dohexanoi ¢ aci d- NHS adduct and shift of the 35

anal yte peak into the analytical w ndow of the nass
spectrometer. -17 NH2 Conversion of 6-guani dohexanoic

acid into its HBF4 salt 6-gua ohexanoi ¢, h a,poor

sol uBifhegigosithe 6@%#@%%%}%@@ %Efw?fwgﬁ“%ﬁ%ﬁﬁ@‘&? 5
intoits HBF4 salt, it is soluble in nmethanol. 346 ny

of 6. Qb@’ﬂ glodaﬂmamamd H(Bh sdloik ésgoh'ral idi188 gl methannl (200 mM)

ergffgmg}g%gg%yg&%gﬁ&p e,&#l Stsglve pzpﬁ "'Iﬁ Mzat | %ﬁ%‘i?é‘g‘y%m?m‘de are
aldstiitd 20 pyidieyclbkexylshdiodenhide, N Testl p@h}}styyqr@bga Mtg%:vo Biochem,
f%_fﬂ&g%eﬁy%ﬂféfaﬁd 51% 0GB d% 19%@1@&‘3&%&@&9 h Qo’iz Ghaker at 20 °C and

OXysuUCCI ni m 6- guani dohexanoi .
|rohCHBI¥45 rgamtorieé bilelestaon aay Was_szsoeqtrqmtﬁfa rd Brsr?ﬁ,s reaction

@aﬁn&% OB AN SG N ¥ @il i15t8 The/ @ekirkd ask2Pfok (1PAO 48 hours.
metﬁy | formam de are added to 70 ny

N-cycl ohexyl carbodi.i m de, N.-nethy ol ystyrene beads .
(Mo BB Of SRR B S e P a OPSREo b Ty N
nslrgeRiitamiagdé atdedt rvrder totshifyths hak ezﬂue\stmﬂi)th@ aaalgitical window of

an electron spray mass spectrometer

10 pl of a mixture containing ammonium chloride, ethanolamine, glycine and
cysteamin (20 mM each) are treated with 10 pl of the 6-guanidohexanoic acid — N-
hydroxysuccinimide adduct (approximate concentration is 100 mM) for 1 bour at 20 °C.
Prior to MS analysis, 30 pl water are added, then 5 pl are diluted with 500 pl MS buffer
(50% acetonitrile and 50% 10 mM ammonium acetate) and 2 pl of this is injected into an
electron spray mass spectrometer (type: API 150 MCA). The m/z values of the not
derivatized amines would be 18 (NH, ion), 62 (ethanolamine ion), 76 (glycine ion} and
77 {cysteamine ion) and thus out of the analytical window of the mass spectrometer. As

shown in figure 5 all the expected peaks of the modified amines are visible when

conjugated to the ionization modifier.
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is the reaction is nonitored by el ectron spray nmass
spectronetry. After 8 hours the reaction is al nost
conpl eted and can then be introduced into the desired

assay

for up to 48 hours. Derivatization of small

pri mary anmines with the 6-guanidohexanoic acid - N
hydr oxysucm ni m de adduct in order to shift the mz
val Uelaimnt o t he anal ytical wi ndow of an el ectron

spray
L Ot Rinfih

mass spectrometer 20 10 | of a mixture
V@ d éﬂ@apmrﬁfuﬂdje et hanol am ne, gl ycine

and cysteamn ( 0 mM each) are treated with 10 | of

t he 6-
adduct

hour at/ 20 C

added,

acet oni tfyi I e gnd 5009

of thi

guani dghexanoi ¢ a d - hydr oxysucci ni m de
oxi pat e con hf 'atlon is 100 m\) for 1
[ MS|pnal ysis, 30 | water are
t#R“500 | M5 buffer (50%
n| um acetate) and 2 |
n Zé

mwel ectron spray nass

e

sQs injected |nto

spectroneter (type: API O MCA). The m z val ues of
the not derivatized am nes would be 18 (NH4 ion), 62
( et harehashine i on), 76 (glycine ion) and 77

(cysteam ne ion) and thus out of the analytical w ndow

of the, mass smeqt;ggn@@eg 7&58 shown in figure 5 all
t he ex)Eect ed peaks “of ‘the ified am nes are visible

when

onjTgatBdOHeF t%B}"’&ﬁBzgtH-‘eF;ﬁlﬁb@ﬁ €4 -18

d ai mSR1 aA cqrmﬁbiade,mi g g e ) of oyl a wher eby 5

x_

C2H5
C3H7

ch H5,= cs IJ?P ‘E??ldﬁﬁ»lg Cl%@efz%{e Cﬁﬁ ngf%

ICBH?—or 4ER;, C:Hs, GHyor(gHL;due, H, CH3 C2H5
C3H7 or C4H9; = H,
25, cs»HF?CH%&'ﬁQ%"%E@” CH3, C2H5, C3H7 or

PR and, @l,6pHR'Caher@Her R' and R' or Rand

R" are bonded to each other to forma ring together

W th theynhiregsR el Qe be RMUFIR PR alEr2at _6GB8H:d to each

2. The

other to form a ring together with the nitrogen atoms to which they are attached,
and R’ and R” or R” and R”” or R and R”” or R and R”” together are:

-CHz-(CHa)p-,
wherein pis 1,2 or 3;

or X and R are bonded to each other to form a ring together with the nitrogen
and carbon atoms respectively to which they are attached, and X and R together -

are;

- (CHZ)S_ .

whereinsis1,2,30r4

compound according to claim 1 wherein
= ]

= OHorH

= H

no residue

= H

= H

= H

1l
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and R and R' or R" and R'" or R" and R' or Rand R’
together are: 15 -CH2-(CH2)P-, wherein pis 1, 2 or

3;

or X and R are bonded to each other to forma ring

together with the nitrogen and carbon atons
respectively to which they ard%ttached; and X and R
together are: 20 - (CH2)s wherein s is 1, 2, 3 or 4
2. Thheompapobmgorbeptodilsigy t sheak@m m 1 wherein n = 1 X

O-_[H425R=HR' = noresidue R- H=H R'" = H

-19 3. The _conpound according to claim1 wherein n =

4

X=H RI=H5R =noresidue R- H R'- H=H a4,

The caapound according to anyone of the claiml to 3

as

quint i Ti ctA%6H

L,oni zat i on Hodifier. 10 5. A nmethod for the
Bf a pol ypeptide of interest froma

sol’ce=coriri sing said polypeptide of interest in
Ia%gleg aqg unl abel ed form said nmethod conpri sing
the foll owing steps: (a) nodifying the isolated

3333

polRypepti dd with a ionization nodifier, (b) analysing
t he prepared pol ypeptide by mass spectronetry, and
i hene kt‘?b{mpound according to anyone of the claim 1 to 3 as ionization modifier.

5.

10.

11.

12.

A method for the quantification of a polypeptide of interest from a source comprising
said polypeptide of interest in labeled and unlabeled form, said method comprising
the following steps:

(a) modifying the isolated polypeptide with a ionization modifier,

(b) analysing the prepared polypeptide by mass spectrometry, and thereby
determining the amount of polypeptide of interest that was present in the source of

polypeptide.

The method according to claim 5, wherein the ionization modifier is the compound

according to any of the claims 1 to 3.

The method according to anyone of the claims 5 to 6, wherein the polypeptide is the
C-terminal fragment Abeta(29-40), Abeta(29-42) of beta amyloid peptide.

The method according to anyone of the claims 5 to 7, wherein the labeled polypeptide

is labeled with at least one stable isotope.

The method according to claim 8, wherein the labeled polypeptide is labeled with a
stable isotope selected from the group comprising BN, ¢, *0 and *H.

The method according to anyone of the claims 5 to 9, wherein the prepared

polypeptide in step (e) is desalted before analysis by mass spectrometry.

The method according to anyone of the claims 5 to 10, wherein the prepared

polypeptide in step (e) is analyzed by MALDI-TOF mass spectrometry.

A method for detecting and quantifying a polypeptide of interest comprising

(a) providing a source of the polypeptide,

(b) adding a defined amount of said polypeptide labeled with a stable isotope to the
source of (a),

{c) isolating unlabeled and labeled polypeptide,
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15 determ ning the anount of pol ypeptide of interest
that was present in the source of polypeptide. 6. The
nmet hod according to claimb5, wherein the ionization
nodi fier is the conpound - according to any of the
claims 1 to 3. 7. The net hod -@&cordi ng to anyone of
the clains 5 to 6, wherein the polypeptide is the 20
C- t{é) pricpaing the dgrobudd phgteali@ofos ahalyshilet meR9pdRiongdirybet a

ant) %Qd%ggéth@qso;ﬁeﬁag% JRhbodhagse &@w}orﬁeaﬁ@yone of

t he Iabe ypeptide is
| atﬁ@ lagalyviing Fhearepaseds Polmﬁé@ B s %@té@@etrp anghe

et hasbtaeG Mg 'tl@@arh@urﬁb@bﬂ“yﬁepti@é%ﬁ'%s thgehtaReheburce of
pol y ept“gf I's | abel ed wit stabl e"i sot ope sel ected

f r FRVPRRAYfr oup conpri sing 15N 13C, 180 and 2H. 25 10.

The met hod according to anyone of the clains 5 to 9,

![Yzh érhe nfethdtadqebeidey @ctlaimol2y phgreindfe ionisttep nedifierds the compound
Ite eﬁpre §4y5|s by mass spectronetry. 11. The
ccoraiig (% anyone of the clains 5 to 10

mhereln the prepared polypeptide in step (e)
h&qalhy 2eeghdraduptddig PRy RS tb@d@mﬂietprlinwllgem,&hmlﬁwf the

f OhoBLaedd id:eBNe) HBPlletiRth 8 cRRkYRaRL] de of

conpr sing 30 (a) providing a source of the

ﬁ%‘?'@gept %cﬁaqca@)ﬁ%d%m?%wa%fd ths bk [0 dpuh e hgsonzce of th

sopbBBemide(ia btep((£)is be9load dsidtabiake &omtlésabﬁnqﬂe
polypeptlde 5 ) preparlng the isol ated

%gﬁﬁeﬁ% dc{e %gg{d&ﬁ t% dmglgr %rBegrg{Snist&g %%%E%g HFPOS%% Ellrfa amed from a

mo disfuesamplefby eanisiby by tegert disegromparceckeppy-ypept i de by
mass spectronetry, and (g) determ ning the anount of

Pohye %ﬁ%ﬁa&?ﬁﬂné’}ﬁy} netqi]?be(gtm'\r&herr%ﬁ ﬂ?@&k’é&@saﬂ{ple R derived from

polypeptl according to claim 12,
whEFBRN the ionization modifier is the conpound of
any of the clainms 1 to 3. 14. The nethod according to

BB encPhod teofdidd 1¥hclald 170vHeBein WhEh RIS b h@nBAWTr @@ odént brain.
t he polypept|de I n step (a) are obtained froma

b SR RPN TR PR R B
popylyppitidian isteps b )ep body) fluid. arryl oi d deposits obtained
froma tissue sanple

20. The method according to anyone of claims 12 to 19, wherein the labeled polypeptide
added in step (b) is a polypeptide which is recombinantly produced and labeled with

at least one stable isotope.

21. The method according to anyone of the claims 12 to 19, wherein the labeled
polypeptide added in step (b) is a polypeptide which is synthetically produced and

labeled with at least one stable isotope.

22. The method according to anyone of claims 12 to 21, wherein the polypeptide added
in step (b) is labeled with a stable isotope selected from the group comprising N,
- C, "0 and *H.

23. The method according to anyone of claims 12 to 13, 19 to 22, wherein the polypeptide
in step (c) is isolated from body fluid by methods comprising polypeptide chemistry

and immunochemistry.
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16. The nmethod according to claim15, wherein the

anyl oi d deposits are obtained froma tissue sanple by

exci sion by | aser dissection mcroscopy. 17. The

met hod according to claim15 or 16 wherein the tissue

sanple is derived from 15 brailr. 18. The net hod

according to claim 17 wherein the brain is a human or _

- rlbe amtheyt adeardingto anyenmefidiasels 42 Ev & i2Age £ vereyein ghegiolypeptide

cl g bp 13 i Rolhéd V8 HEA 3t 9}3111%%(19 or2prilife dissolution with

pol ypeptide in step (a) 1s body fluid. 20 The nethod

acédrh HetageHfryone of clains 12 to 19, wherein the

| abel ed pol ypeptide 20 added in step (b) is a

thBJ E}hlﬁ ergith&i?ahd&bfcﬁ {&aﬂyeﬁ@@ﬁﬁlﬁﬁg}lt Yo P4, adhsesa ;mgblﬁed polypeptide
abel e it at ast ,one stabl e isotope. A -
oI Ao PEPAL G SHYONGY STt e GG OF Zephodt gOmprising

whehahival e nheanliei cmchndpokypapt digestianlded in step (b) is

a polypeptide which is synthetically produced and

i . . i , - T .
B PP AR ot o (D
t heTqRarsAiepenalysishydaess spastromely b en7EmtiasissHOMMEH agrotease

St 3hit &ed HOIORE gRRISHBHsIZRAUS RSy @ Base DRPTI &ipteh, RN,
13C(#§?}and,§Hg 23. #ﬁgmnetho according to anyone of

cl &ndpolpepfdanse GigG o 22 wherein the pol ypeptide in

step (c) is isolated from body fluid by methods

270 Mhe insdthgd pebydieptd ddmsh2nd 36, wherdf tlangtepared polypeptide or in step
[ nochemstry. -21.2 T ccording to :
MG T S e

pol ypeptide in step (c) is isolated fromdeposits by,

e Tho asethethpicoadingtokilaims Lt 3R whierdin thegirapited pplypeptide in step

agens LR8mEQvanyone of clains
12?92&2%’%%&%%?5/{}{]@%%@?2%@»2{;{& glgI%epti de 5 in step

d) is prepared for anal ysis by nmass spectronetry by.
e Thaad Pelingiocie Ak &f ighiRa PBrTe e popeptide of
engytembt i6 tith 1eefh varant ABX-Ihendret APK-aocleselh XDis 102,61l 45716, 7, 8,
25 ﬁferﬁ¢n the isolated pol ypeptide in step (d) is

prgp d for analysis by nass spectronmetry by

enzymatic digestion with a protease selected fromthe

. Gbp noimgd ilcsbrfg'ngmjdzp'm Fpepreiderpemiyisg Ge amgsofthe beta-
22 cgl}g}i% 5%5@0 [%?%g 'a%%/%t? %Bg ‘%f %ﬁt #ds %II%EEN: B 9rce of step (g) is

6 erel’] e prepared
polypepy feferminingthe pmgunt of the length vartants of the C-terminal fragments.
31. The method according to claim 30 wherein the length variants of the C-terminal
fragments determined in step (g) are AB29-40 and/or AB29-42.

32. The method according to claim 30 wherein the length variants of the C-terminal
fragments determined in step (g) are AB11-40 and/or AB11-42.

33. The method according to cdlaim 29, wherein X is 1.

34, The method according to any one of the claims 12 to 28, wherein the polypeptide of
* interest is the C-terminal fragment Abeta(29-40) or Abeta(29-42) of the beta amyloid

peptide.

35. The method according to any one of claims 12 to 28, wherein the polypeptide of
interest is a modified amyloid peptide Af. :



(f) is desalted before analysis by nass spectronetry.
28. The nethod according to clains 12 to 27, wherein
the prepared pol ypeptide in step (f) is analysed by
MALDI - TOP mass spectrometry. 15 29. The net hod
according to any one of claing2t2 to 28, wherein the
pol ypeptide of interest is the length variant A(3X-40
%on The mef{BMacdrdntpetoalamm S svhrei the3podificBjongs the, oxgdatiog of
10 11 . : cording to claim29 wherein
degg@ﬁéﬁ?ﬁégpﬁgﬂgﬁgﬁﬁp?%?@§%e beta- anyl oid peptide
A(3X-40 and/or A(3X-42 that was present in the source
Gt The gsthog) aqeerdimg @oHemEy et an ﬁhermﬂgl%ﬁﬁ@nd cligation of

t helukgngt 11 vafHeant$oi@ipeptR. C-ternminal fragnents. 31.
The met hod according to claim30 wherein the | ength

A TH2 P ebATa gl 2 Bt trfolagamaas o a0 e Rebifage o the

ac toeghingetampiésai m 30 wherein the I ength variants of
the CGtermnal fragments determined in step (g) are
A(311-40 and/or Af311-42. 25.33. The nethod according
to claim?29, wherein Xis 1. 34. The nethod accordi ng
to any one of the clains 12 to 28, wherein the

pol ypeptide of interest is the Cterm nal fragnent
Abet a(29-40) or Abeta(29-42) of the beta anyloid

pepti de. 35. The method according to any one of clains
12 to 28, wherein the polypeptide of 30 interest is a
nodi fied anyl oid peptide Al -22 36. The net hod
according to claim35 wherein the nodification is the
~oxidation of nethionine 35 of the anyl oid peptide.

37. The nethod according to claim35 wherein the

nodi fication i's the cyclization of glutamate 11 of
the anyl oid peptide. 5 38. The nethod substantially as
herei n before described especially with reference to
the foregoing exanpl es.



