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An Amtlbody VMlch Recogni zes Phosphoryl at ed

Pol ypepti des 44 The present invention relates to an
anti body which binds to an epitope consisting of
Ser-11e-Al-A2- A3-

A4- Ser (PG3H2) - Pro-d n-Leu-AIa-Thr-Leu-AIa-AS, and does
not 5 bind to an epitope consisting of
Ser-11e-Al-A2-A3- A4-Ser-Pro-Chi-Leu-Al a-Thr-Leu-

Al a-A5 , wherein Al is Asp or Asn, A2 is Met or Leu,
A3 is Val or Len, AA is Asp or Gu and A5 is Asp or
A u. Al zheiner's Disease (AD) is the nost comon form
of adul t - oAneAntihadyWhich Reagrizes BhosphorylatediRojypeptides
reliabl e biochem cal test or biomarker available for
di agnosis of AD and concl usi ve di agnosis can only be
made post-nortem Neuropat hol ogi cal exam nati on of

D TR gL B hre A e A SIS THich Siads fongpitope consisting of
Sl ol bA2-A3a - S ax(RYDEE)- PNFGE) i AlasThr- hed-ail-si5; and docs ot
bR oflonk A6y e SO JoRRS! 400 SO el 8o DRI Lo

e sever ue accunu

NEFAS ¢ oihgreis Al p%.As;edr Aen, iAais M¢tloaﬁosm&3 {SPHE9Y Let, Ahis Asp or

m@gﬁg?ﬁ@smgl ated protein tau (Delacourte, A,
Neurol . "Sci. 76 (1986) 173-180, Kosik, K., PNAS 83

(1986) 4044- 4048, Kondo, J., Neuron 1 (1988) 82, Wbod,
J., PNAS 83 (1986) 4040- 4043). The function of tau in
Vivo is to pronote m crotubul e assenbly and stability
20 wWAlzheimdrB@iseaen amD):rsrmaﬁfontﬁmnmcﬁn foerrodaguit-basdt 8cmentia.

?% re W?t&? 48 réh]agﬁaﬁ:ﬁocﬂ'l §uca(i) ?Qs’hgr l{lgl%ﬁll(% glahlalglg f%frodiawosis of

soever
Abfpndgandusine dlaglﬁcvsnmméy b&-m\aéwmst miontedD, tau becomnes
hyper phosphoryl ated. This hyperphosphoryl ation

i ni tN@ﬁI%ﬁatﬁéloQiGQre‘igﬁﬁﬂa@iBn B?g&ﬁ%ﬂ‘@ﬂﬂh%% étaﬁl%uht@ of
ul t] | ation i nor mal

PHFs te NFTs

%@9@?@%@%&%@ Qud;igt FC%IP?EF Wé“fé%h’fﬂrlwt ?WJ 8 ¥m

&M’Md&brfsﬁ@ tﬁg&hﬁ?@f tHebrbinNIFTGichOsifibie St Ster with disease severity
Bi ol . Psychiatry 45(1999)995-1003).

glst ope, S
PRapgacmplalion,, | nher of potential phosphoryl ati on

sites mnthln_the_nnlecule, t hese occur m{thin t wo
r egi NREs wamprise ek heltival filaprentsyBHIFe) dfi thelimigrotibrisiassasfiated

ﬁr%tém taﬁ"iﬁ%l% ﬁt U ONeﬁxtol tsfb?S?% (?9%5517'3 51 Sbeﬁbﬁﬂ Ié”f‘NAS 83

es not | ea gati on

ﬁdﬂé@p‘}%ﬂ;ﬂ é&e@m ﬁoNﬁ‘éIioa)l (AP%S)f&?rumPOénh ENR§§3t(ﬁ9%6) 4040-
Fyps rIRaERIRn &l RV is &bﬁ@mmé miBHOBABAELM § O stability

%’ﬁ@e&@%’if’otm { nalioiel o spronstLenis: SoNaet 34 OBsa) 495309

to PHF-tau formation therefore requires know edge of
t hesEau iphdsghhpsolilale poreisi vk no propensity whatsoever to aggregate into

filaments. However, in AD, tau becomes hyperphosphorylated. This
hyperphosphorylation initiates an aggregation processes which culminates in PHFs and
ultimately NFTs. Phosphorylation is a normal feature of tau and is part of the control
mechanism which regulates the binding to microtubules (Lovestone, S., Biol. Psychiatry
45(1999) 995-1003).

There is a large number of potential phosphorylation sites within the molecule,
these occur within two regions which flank the microtubule binding domain of tau.
Phosphorylation at these sites is benign and does not lead to tau aggregation. In AD, a
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5 The abnormal phosphoepitopes in tau that occur in AD
have been identified by isolation and
characterization of PHFs from AD brai n (Hasegawa, M,
J. Biol. Chem 267 (1992) 17047-17054, Cripps, D., J.
Biol. Chem 281 (2006) 10825-10838). One of these
phosphoepi t opes occurs at Ser422, towards the

Cptm I'iHr lﬁ:d%ﬁuﬁ@hbm {I_i@];fcﬁhﬁra%‘kh@ltlb Ais Q)ﬁperﬁﬁfsﬁ%laﬁan or abnormal
I.NKe or. 1 0 [
TP ea g pich st bl iBetet bGPl A gerstanding

i ¢f thetdeclmnistrwrthatdxmﬁblﬂmtm fohadtiophbapfoos ydgairésdimonfledge of these
% @5 rﬁé& £ causes a decrease in tau solubility,
In

aro inthe initial steps of the
aggregat i on process Mitati on of Ser422 to al ani ne
abol i notmal phosnbeeritopss intpi thapoccug in AB) have begreidentified by

%Z&aﬁ@&@chﬁ%&%zét%ﬁ&)mﬂ@&ﬁm Bhﬂﬁ IRefiwd, M, Jithl Chem. 267

géz'é{ﬁ%é?‘ﬁ%ﬂa ”S'lérs)f‘?@“ﬁ@b% E?lggg&gﬂfﬁzaolg}g??)t Bhe of these

dphosghicepitagaiotqirs 4183423 aspdrdethietG peminuBis sive PRosplorylation of

rCda n,%ﬁﬁﬁfﬁ%‘%msel  fohitafon AfchaG0). NEQYEH Koo fo87950s7-

Ve oc onal

n2ﬂ95b€é1ms Foup ﬂmb‘red ihoell chlbue pmmléqih@m@SMHatlmqf tau at
%Jé;&}zza&ueégtaﬂ &efé\ésamau pcﬁuaﬁga li}hglyﬁfg 4 REOBhS 1&%1 ts%s of the

hat iIs | at ed at Ser ai nst_a
%@ﬁwowsswﬁt%ﬁagﬁﬁwm @anmsab%lﬁa%fhl% %ﬁect (Ferrari, A., J.
[Biek [thiefy D28 @103 }4@1@2@4013?)hpat hogeni c and

non- pat hogeni ¢ epi t opes e hlgh degree of
I th
ai st e ghafortt b Atsdta my b BRIGIREKEEor 4D, as susgested
M@rINHMD usiagrapobglored aptihuidy directed sgginit tiis pbospheepitope
%1 2{52ﬁgﬁrﬁﬁ%tﬁgﬂ 97@@1@2 hoeps %)? Powever, a }]1 o%h afﬁmty, highly

e de nent au pa

Isfles mp@w longh artibodu bes pofcheen availahlefor @whqsalepep%ope until now.
dftich 8 il T Se hpable R roeyghbding 26 1k 2 hos s ddhaBer22

Hé%i%g? ahIBgEB ac gg.}glﬁl]eof%% u?xggg@ 1%[?5?1; gd)gﬁam%ogﬁlﬁgylated at other
PathogeniBiand norSpathogedBd e RPOS The 08 6depbRIB el edindtyeis aruial for
TR PR PR 958 o AL A SRR cynsn A0
recogni zi ng one or nore of these phosphoepitopes are
knowd surgber pEpublicationspyint e Mmpgacaothp seg spipyegitope,

5o , AT100
tpSerzls{’ze?%gﬁ%tﬁgﬁgeAi él{R(%(f'l%r 31}3%21 AT270 (p181)

S . Biol 17-
E}r :gﬁ’g ré‘iti‘Bt}OIS_ﬂ}asﬁ Sp%i%gfnet g%g@? %g)ghlll%gé ot from normal
Jbirgih ahovizd, that thElp}mqﬂm]nt@& if ﬂlﬁlﬂﬁé t(ﬂEIBF—tﬁDGﬁsegﬁva; REnJ. Biol.

tsub SR 1 sBRI LGP IR, Qo D i o 1 AR B-10835).

aI so recognize 35 tau from healthy brains and are not
t r uelThewsi asemsay phespbognitopes ind?HIAtau (phiredheelisabiilamsatitagy and

sé?egﬂ%%ogé%o&ﬁﬁ ?erﬁb @ﬂu%@% dnd loP thoPalbf thb&OpHBsPhidepHopes are
PEB e RUBARTIZId B RGN PsstiDs 1 B50 8356), ATS
CESRROBHTEDSE) ATEO0 {pSer212/pThr214), AT180 (pThr231) and AT270 (p181)
(Seubert, P., J. Biol.Chem. 270 (1995) 18917-18922, Greenberg, S., J. Biol. Chem. 267
(1992) 564-569, Jicha, G., J.Neurochem. 69 (1997) 2087-2095, Mercken, M., Acta.

‘Neuropathol. 84 (1992) 265-272).

Some of these antibodies, for instance 12E8, AT180 and AT270, also recognize
tau from healthy brains and are not truely disease-state specific. All of these antibodies
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doubl e/ mul ti pl e phosphoryl ati ons or a conbi nati on of
conformati onal and phosphoepitope. These antibodies
are therefore of limted use in analyzing the 5
contribution of individual phosphoepitopes to the
devel opnent of tau pathol ogy. _3Al though many
polyclonal anti bodi es have been rai sed agai nst

Y'lgﬂﬁ WCI@Q&%?Q% é @éﬁ Afani Hﬁﬁﬁoﬁ&?%@%equenﬂy

ee O Cross norna tau
ﬁaeg%wlf@ﬁﬁ W@awzedxbnﬂaﬂse ﬁg@o dica s enmaplgx, w@gwnsmg either

d(ﬁﬁ)@é/mbﬁl MtdsBhoveRitibad @@ﬂcorﬁﬁﬁatﬁﬁltof&ohﬂ#m@ﬁéﬂdl afld

ho:.Ser 4
BEERISHGR e NI rLCERRLE SRt o R
cortnitaitionad u(dthslegiqa\lmskaAep1tcﬁﬁBB) thetdeslepB8a of ta0@hology.
25-30). In order to assess the contribution of this

ph OSRRR Bﬁ; Oﬁo@%éé@r&bl Q%Mé&%ve ﬂ&% Jaﬁed Q%ﬂﬁét mdual

|nnunoa asurin evel tau
nlmspwrtpwbmamﬁ of i@wé@w W dﬁ@epequ@rﬁsmﬁa}famté mﬂsh nogmal tau.
bﬂg Moabdibul tamtibdtiyg AlP2S qiatg 9}@\(@;@1{5&1& ldestibed ?;tlmﬂws raised

OW n CllV W no
it B dTEe BB G SR AR5 B LR o ¥ s

ahiboly khowlsweak @ossepadtiig vidnsorstal g (Blasegawa, M., FEBS Letters 384

I A2- A3-
@%@eirﬁ?%@m) Pro-d n-Leu- Al a- Thr-Leu- Al a- A5, and does

not bind to an epitope consisting of
Ser -Ipjasdéxjto Assepgthe agntgbution of thisphpephoapitopete tauespptirgogy, and to

&v@l’oﬁﬁmmﬁﬁ%ﬁ%h Bk nleasdfii IWBIMIS%O A%uﬁ@i v&fan{—ﬁllfbralﬁ:ﬁssues

despenden Pa@‘ﬁgép‘l? b %aﬁﬂlyo%??mfe mageelihal dnibods showing

‘nérofodyctiviiyokith Bort tdudis kaguirednpr i si ng
phospho- Ser422, and does not bind to tau conpri sing
unphosphoryl at ed Ser422. Furthernore, the present

i nvention provides a nethod for detecting tau

conmpri si ng phospho-Ser422. Furthernore, the present

i nveFhd rresept ByeRlian e videsanantitedy aieinbiags fogm epitope consisting of

%II%AEE&%?”;%% @mgpg{f/lgg@neu %E;s ﬂl%eulmmse l2A@ d8es not
s toc Bt ToBF ﬁ‘@‘l%’&gﬂ% SeRBEADRS- Ry éﬁﬁ%%‘e}'i?ﬁeu-&qa-m-lﬁeu-
A% Nherein AT isQGpir Asngdad 1@1\@61}1} LabyiAchisprabadutes, Ahi Asp or Glu
36@ d&f éngpt(}l\{%lP oﬁ \(,:V:nfﬁ‘é‘%? g!')eyp[r% g%eexﬁlﬁo%gr%lﬁv et %n(@)f/)d% which
Hindsoprdant canhysksing plvdsphmsbr@asandaioam nefliind petavonsipsisingg
%hégfh lb} eré?%_%ore e pjl‘_?]sent inve 1on p'&%wdes a gtglgtsi for
detactipg Q@: cogpsivingggiospeSerdad. ,Fgﬂhﬁygn@p, the present mventlon provides

w8 of lﬂeﬁmﬁbmngoﬁﬁetectmg tau com nsmilpho?&)ho Ser-422. Furthermore the
Ad- Ser - Pr o-

eu s
DREnbnveRtion pRovidss b T e fesfing oy Surmgisingaphosth Ss&ﬁ?-s
Retheatiore the prgentAhvértioAgPovddesd ¢ell whlich ()ﬁjduﬂﬂﬂha ahtibaaigy
of (1), wherein Al is Asp, A2 is Met, A3 is Val, Adis

P O R T b B B 0

(1) An antibody or fragment thereof which binds to an epitope consisting of Ser-Ile-A1-
A2-A3- A4-Ser(PO3;H;)-Pro-Gln-Leu-Ala-Thr-Leu-Ala-AS, and does not bind to an
epitope consisting of Ser-Ile-A1-A2-A3- A4-Ser-Pro-Gln-Leu-Ala-Thr-Leu-Ala-A3,
wherein Al is Asp or Asn, A2 is Met or Leu, A3 is Val or Leu, A4 is Asp or Glu and
A5 is Asp or Glu.
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GQu. 5 (4) The antibody of (1) or (2), wherein the

anti body binds to tau conprising phospho- Ser422 and

does not bind to tau conprising unphosphoryl at ed

Ser422. (5) The antibody of (1) to (4), wherein the

anti body binds to MAP2 conpri si.ng phospho- Serl 808 and

does not bind to MAPZ conprising unphosphoryl ated
h§Q3ntib&ly oFe), %ﬂ{ei'é?@ﬂ)l i9Rsp, %&2 isMA8, 9&3% 'Vfaﬁ AGE Qlsp and A5 is
é peptide conS|st|ng of Ser-'Ile-Asp-

VéPPAsp Ser (PO3H2) - Pro- A n- Leu- Al a- Thr-Leu Ala Asp is

| ower than 100nM (7) The antibody of (1) to (6),

WS rThic antibrel yaofi( i ) odigreis Afan Aeh, okals Taemt ABAsiLeu, (MB)is THe and AS is

a@idbody of (1) to (7), wherein the antibody is

produced by the hybridoma DSM ACC2762 or DSM ACC2763.

\(/\(? A nmet hod for diagnostic of neurol ogl cal disorder,
) dive gatibrsky of d et (2 vherdn the)angibadislininty tau sempilisng phospho-

Wit Bekd10 ARtdoBOAM VRkd okdu ESnpPing ﬁi'iﬂm@ﬂﬁorﬁﬁfeﬁgefm a

conpl ex formed between the anti body and tau or

| Rps A8 (i AL nef IR MBS 3%%9%&’2@?%8% phospho-

t au Seok§0Riand dgesalvo bpkice BEAR2 zomphsmg unphdspborglargdrIes 808,
(a) contacting a sanple with the antibody of (1) to

R TSR L A ORGP ISR TER e
cowﬁ%ﬁlﬁsng%m%b In-BogsAlakhchewrdd#rddp iclomsr theed 00nM.
(a) contacting a sanple with the antibody of (1) to

(@) Thaaskitddy ofelael(b)) o hercuOifRlagibddr iBthndelonsentib
a(ﬁ%l bodylzflr?g MgP)g@t(Z)g (1r3) The rretdr?gld of (11) 0|tr1 ( 2)

RS8R ST 3SRl BB SpoPhgbbinaoma s

ant IASSCR763for DISMtACCEIO3f or  di agn05| s of neurol ogi cal

di sorders. -5- (15) Use of (14), wherein neurol ogical

15

20

25

o ?ﬁrlqgt'hoﬂ ?01:%15@1%%%& euflls %@ﬁ%s&é& ) whitf n@dthddm nses

I body of (1) to for detecting tau conpri si

hosp Ser422 of the an of (1) to (8)
For d@? ERRtAGHpEMIE pi%wﬁ.ﬂeﬁ fﬁ’@bs%gﬁhs t(sé?r) (18) A
kit for diagnosis of neurol ogical disorders, mhich
conpr {b3 dstettivgz ackhpled Yorafed bt)wden thdar(tbody éﬂ& JauAdr MAPDS
(18), wherein neurol ogical disorder is Al zheiner's

Ki - S

el L
21) A kit for detecting MAP2 conpri Si % .

Fﬂ}‘ wectised fog dsteciipg en cownpsing pBosphe-Serd22, which method comprises

(a) contacting a sample with the antlbody of (1) to (8); and
(b) detecting a complex formed between the antibody and tau.

(12) A method for detecting MAP2 comprising phospho -Ser1808, which method
comprises

{(a) contacting a sample with the antibody of (1) to (8); and
(b) detecting a complex formed between the antibody and MAP2.

(13) The method of (11) or (12), wherein the complex is detected by western blotting,
immunohistochemistry or ELISA.

(14) Use of the antibody of (1) to (8) for diagnosis of neurological disorders.
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10 antibody of (1) to (8). (22) A cell which produces
the anti body of (1) to (8). (23) The cell of (22),
wherein the cell is hybridoma. (24) The cell of (23),
wherein the hybridoma is DSM ACC2762 or DSM ACC2763.
15 The present invention provides an anti body which
binds to an epitope consisting of Ser-11e-Al-A2-A3-

& lggé SFQ Rl nEBIoLRAr Asaralhls AigHeiflefs GRedREQ 1D

oe to an epitope consisting of
Ser-11le-Al -A2-A3- A4-Ser-Pro-d n-Leu- .
(AphUsheL the guithody af (@) for etesyng (@H spwpHsipg Phesphgpest22-

Asn, A2 is Met or Leu, A3 is Val or Leu, A4 is Asp or
@7pUs 6 tAB ahisbads{O1) tE(8) fol detetitngovndonphisat phospho2Berl 808.
"Ser (PO3H2) " means phosphoryl ated serine. In one

(ﬁ?ﬁgg&t{%p grﬁg}é%% %hgg%%ﬁq SdtlsiIoE(gerg;\ﬁﬁ@l{] Eorh{)Ws%Q 'ﬂ{eoeﬂltlbody of (1) to
Ser 3 e- Asp- Met - Val - Asp- Ser (POBH2) - Pr o- G n- Leu- Al a- Thr
-Leu-Ala-Asp (SEQ ID NO 6), and does not bind to an

@v) A‘Hi’@o%@g')? WhkieOndtirologicall diSor8eiis Mathoiakr $\8Rease.
Ser-Pro-d n-Leu-Al a-Thr-Leu-Ala-Asp (SEQ ID NG 4). 25

e preferred enbodi nent h sent .inventio . _
P ikiB friEcena bt phoshP el o Siateiryr e antibody of
t au(lgaer{B®)i si ng phospho- Ser422, and does not bind to
tau conprising unphosphoryl ated Ser422. -6- There are

V&N LGl i f : S t al -
GERNE e Rl ghpe Ghlibl h Sthibo4e Fo B8 paf Bt the
Ent #stibedsef (IAte BNVAN, Primary accession nunber:P -
10636). In the present invention, preferably, tau is a

(P2 X RENtIEE: fodhas thhmtibseasengeo ). SEQ ID N0 |. The
term"tau" al so contains splicing isoforns, variant, 5

| [ h I | f th
G PR R e SRR S0 0 ho 1. 11

the case tau is splicing isoform variant, derivative,

(Rérbhacplleofd?3) whgreemthe biybridémaa pdP§iNepECddchevPEY ARE2763.
sequence of SEQID NO 1, it is preferable that tau

conprises the sequence of
Ser-11| e-Asp- Met - Val - Asp- Ser - Pro-d n- Leu- Al a- Thr - Leu- Al

ot e A RLEY igB PG Srcaniopd MG R o FpiPk ohsisting of

Sghel_etzerm‘-mhogpl}mr(ﬁihHg)szFGﬁeLm—tAdaa—aThphssr{mhmﬂﬁl_ (8GEYID NO.9),
rine . DPSi ti . e [

LR b dun L5 S B1-A 25 R30Sl v

Alptitsiro-Alsek 2 BEQ 8D NO:Bhrwhzrers /el jshisppirdisp) ARdsiMet or Leu, A3

i 90l A4 AT WSh BEGHPRIORT s ASH b Gl K motflichltventon.

"§ﬁ’i§%@h‘g:r)’9 meepspiosphorglatad s688¢1 i on 15 422 of the

pol ypepti de having the sequence of SEQ ID NO 1.
In one embodiment, the antibody of the present invention binds to an epitope

consisting of Ser—Ile—Asp-Met—Val—Asp-Ser(P03H2)-Pro-Gln-Leu-Ala-Thi-Leu—Ala—Asp
(SEQ ID NO:6), and does not bind to an epitope consisting of Ser-lle-Asp-Met-Val-Asp-
Ser-Pro-GIn-Leu-Ala-Thr-Leu-Ala-Asp (SEQ ID NO: 4).

%,

In the preferred embodiment, the present invention provides the antibody which
binds to phosphorylated tau comprising phospho-Ser422, and does not bind to tau
comprising unphosphorylated Ser422. '
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It is preferable that the antibody of the present

i nvention has high binding affinity to tau conprising
phospho- Ser422. The term "high binding affinity", as
the termis used = herein, nmeans dissociation
constant Kd of an antibody for .tgau conprisi ng phospho
Ser422 is lower than 100nM Kd of an antibody can be

det er 1,46 drdvarat Pk f¥Rnd &gg&%g%%%% eefakidul €8u-AD Tau-B, Tau-

the ari._Fo xanple, 1.Cd can ned usi ng )
sgr T%H:’é’ EP%rEnﬁﬂl-F (Suisdiets WitprhasncboFenbMARN, PRghary accession
catlbért R1G68IE)S I thb @eksént ihveation Airplegabdly, tahDis dg@ipeptide having the

tid nsij i.n o m ; )
RERLbAE RSRRL ) NCE) he sormy crawesiion sonspips aptisinadiofhras fpant
- deivatingsahemplopues wdtagmenti afghd @i ypeptige bivdngblesseq@ice nf SEQ ID
OR®: TR Fediay id eicﬁ-fcét iSOBY, @Jﬁag? eV ARE Mo Y rFPrgment of

binds to an epito onsi stin o i
Sbe pphyweptide-haxingt %S@@@&f@ﬂéﬁﬁ@m o prefeeablohat tap comprises
- the BedileBcdD AR er-(REAQP-M e alAsp M PeO.€In N oh- b Mhr Ruaa-Asp.

epi tope consisting of Ser-IIe-Asn-Leu-Leu-d u-

Ser - Pro- G n=Leu- Al a- Thy - Leu--Al a-3 u EQ | r5). In_ ...
= br oy % i WA Sl PG B G Wi ol Al acia i
i phospharglatddi nds to MAP2 30 (microtubul e-associ at ed
protein 2) conprising phospho-Serl 808, and does not

bi nd 1@ tMN\FghdspAREESDY réé?t@ %&% gﬁ@@?}éﬂflﬁ&l %x?eﬁa? ﬁlosition 422 as

There_ are a few i soforns ] as _1so
i &edmsd hy thepasitiondn i ampiggiagid segeance oERERYD NO:1. The term “phospho-
NRerB2 I ddlidiiY, a FHdsPRG1Y 1 aB6ICT e O splibMREko fOrmh 1deFihtive, Wariant,

t.he rese i nvent.i.qn r ef er abl MAP2 s : .
JFoIBBHE G drasiin g MislLis SRR IgHo e gbppptioptiaighSsrine at position
492 dafehapd] ppdpiide hhwog dardequaree 9P BEQI IlgNDsIof or m

vari ant, derivative, honologue or fragnent of the

pol yq?ggréi%ra!a?ev&l?&h& B %@&&:@&éﬁ@&&d@ﬁs@;ﬁ @gaﬂg affinity

case MAP2_ Is sp|C|n%|sform‘v_ar|ant', Ve , .
HE RS eiiaissie phosphreRerdd?. Thedepn | igh pindirg HAvitng as thederm is used
Seesie e eane dissbéhtida daktdnt K} of sn 108y ahkltau Edidpridighospho-

AR5 1S FoghM AR Bty buletepmined by regdods known to

Thesetskilled ip Hesph Soy &xaingde MR beelertnided ubABZ2uifacanlagiion

¢ e , i g "
Aoy LBy ROl haBEE cohfiBR ISR L E CronlfhE 4 P the
aeppéseansishing 8D3eraie-AdpiVletedalbysp-Ber (1) Pon Gl Lewrgla-Thr-Leu-
A [Wsp26} BeSBANRRAE, 9hreifbleD NO 2. The term "phospho-

10 Serl 808" al so"contalns a phosphorylated Serine in
splicing isoform derivative, variant, honol ogue or
fragnent, which is corresponding to the phosphoryl ated
Serine at position 1808 of the pol ypeptide having the
sequdnone ahbdiﬁ@ehDﬂNQﬁié)oH% ef the rpr@ﬁnﬁfgﬁéthiﬁdl)bilhisnd an kpitope

the .epj t r t. ca t '

ncgﬁﬁgtggo r-e- ADL1 & -gtl;%-%_‘g?-gtc}e(f’gﬁfz@%ro%’%ﬁeu—ﬁﬁgm—ﬂgl—Ala-Glu

such as wes noassay or
GEQJIDND Asandl dass ontbiod to 4n epitipy geptstig of SesilstAmglaef-Leu-Glu-

t@ﬁPﬁf—@!ﬁ?—ﬂ‘é&-ﬁ&-ﬁP—%ﬁQ&l‘a—Qﬂﬁ’(SEQV@)N@:ﬁ? otein

conpri sing t

In a preferred embodiment, the antibody of the present invention binds to MAP2
(microtubule-associated protein 2) comprising phospho-Ser1808, and does not bind to

- MAP2 comprising unphosphorylated Ser1808.

There are a few isoforms of MAP2, such as isoforml, isoform2 or isoform3

| (Swiss-Prot ; Entry name:MAP2 HUMAN, Primary accession number:P11137). In the

present invention, preferably, MAP2 is a polypeptide having the sequence of SEQ ID
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sequence of the epitope or a fragnment of the protein
can be used for detecting the binding. 20 The

anti body of the present invention may be pol ycl onal or
nonocl onal antibody. 1I1n a preferable enbodi nent, the
anti body of the present i nventi9n is a nonocl ona

anti body. The term "nonocl onal anti body” refers to an

2 Pegly Rt gi.n!%f%’ zggooégn@zlm% ﬂ)lilﬁm f1§ofg}ﬂxz,sﬁ}aﬁ%f aéﬁatwe homologue

honbgeneous
t0h Eagmentsd thesol awpeidn beving therrgguaree gF 8%@ QrISO 2"Tn the case MAP2

ORI mENBERt, f—lél{va'ﬁ% %a&dwg&vo@ ot S4h8 BEpeptide having

téﬁ?ﬁ%&&%ﬁkf Fﬁﬁawfﬂoé gitciahls tﬁ?@éghﬁiﬁ%@@ﬁmﬁw gf Ser-Tle-

tAve-TamntlLdue- Sq‘lFerk@lﬁdJémyAtathhxh&d‘H AltoGh.
MAK<pTAU>M 2. 5.2 or MAK<pTAW>M 2. 20. 4. The

30
hybr 'Tﬂg Eg?msl\@ nnﬁ)pa‘gﬁgéeg l\/i?\kf% %%erg %Dﬁil’bgg c}%wgast one amino acid

(Deut'sc roor gani simen an
zaaphqsnhqrﬂﬂ@d GrBH, Mascher odervveg | b, D-38124
Braunschwei g, Germany) on March 15, 2006 under No. DSM

ACC2 7168 terthhphb 6@13%‘81)8”%&3%%%@102}@&@ Wefine at position 1808 as
Deut sche, Sanmi

osi.te un .
AR gtgﬁpg%?fl PTG BB VHS Nk oHhe (g “Phospho-
Sbi 1808’38 3 dontBna s phedphetylatedBename i spliding/Biofdim] deri 206, variant,

#Q%Sfo %%’1%%}}%3 Is( %ﬁ%ggﬁ}ﬂﬁﬁ\h%%hgp%ds%ﬁggd%ghne at position
mﬁ polEeidalaning tRosapereolIBEGHIANG:AI t y and hi gh
sel ectivity with 5 tau conprising. phospho-Ser422, and

does not have cross-reactivity with tau conpri sing
unphosphor yl at ed Ser422. Additionally, the antibody

oduced ridomg binds to P2 co
Bl o aogt bindatn o @RtoRG 0 BYtTER bE ARMPDITCD AT
urefitods,sock yd wttenItot, Eymelimasmoassay bf)ﬁilr%e (pwsnheemaﬂbe A

422

bSfpALaE ot BB 5 e RBRE L Y prou b the
sorpen@ Qf)ﬂhﬁr ¢rdopa Omﬂagmﬁzﬂmh@pmmmm fosdetecting the
Sindiab! € for diagnosis of neurological diseases such
as A"zheimer'.s disease. The anti body produced by the
hybri doma DSM ACC2762 or DSM ACC2763 is al so suitable
for detecting tau conprising phospho- Ser422 or NAP2
conpri si ng phospho-Serl 808. 15 The anti body of the
pr esEht artibedp ot the presenbiaveltion methasol pcipmd] pe nmmadtlonal antibody.

. | K
L brRGHA8 bmBogiRE ShP Ao AR b B ptesshiin Py oP 3 Bgpongglgna
wmdibodpduced by the hybridoma nethod (Kohler G and
Mlstein C., Nature 256 (1975) 495-497) or the

Tﬁ@&ﬁhI“mt)cmﬁm(iaﬂb&&y’%efesﬁ@tto%tanﬁleodﬁot%ﬁeéﬁz)n a &aﬁ of
OC 0] antlbo can_be al so LSO ated froma P a%e
I;agg l}ialpqlmggpwtp@ngb edigt, 1-¢. , antibody group wherein the antibodies

constituting the group are homogeneous except for naturally occurring mutants that exist

in a small amount.

In a preferred embodiment, the antibody of the present invention is the antibody
produced by the hybridoma MAK<pTAU>M.2.5.2 or MAK<pTAU>M.2.20.4. The
hybridoma MAK<pTAU>M.2.5.2 was deposited at DSMZ (Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmBH, Mascheroderweg 1b, D-38124
Braunschweig, Germany) on March 15, 2006 under No. DSM ACC2762. The hybridoma
MAK<pTAU>M.2.20.4 was deposited at DSMZ (Deutsche Sammlung von
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20 Nature 352(1991) 624-628). (qt Hybridoma producing
the anti body can be prepared essentially using known
techni ques. For exanple, follow ng nethods can be
used: An animal is imunized by a conventiona

I muni zation nmethod using a sepgi.tizing antigen to
obtain an imune cell, 25 which is then fused to a

kmoﬂ%@ﬁi@ﬂﬁm @Rl ZeNulAr&POUEN Immhe@eéﬂweg%l pPmBg124

Bt otyte cbrasingradniee 5, S RSuvele TSR ACEILehi ng

nmet hod l\/bre specifically, the nonocl onal antibody can
be obTl agihody pfodintaidsy thEhybtidonsa DENASAR2 768 (RelAKxgd AU>M.2.5.2)

|_e u- %ﬁ%ﬁﬁﬁ %?_30 {M—%ﬁkpféﬁj% .3 'ﬁghas ﬁéh%gﬁma'&%lﬁl elect1v1ty with

Lteu comprisigg yhospbe-Seed?2, Md d@ses ng aa(@pr@s reoivity, @11th$au gompnsmg
AsiphBlpHeHited fS@f4293Rddi§ioﬁaIE/e i AntiB&H, Solh@d byithe h bridoma binds

s{?erﬁ%%@ﬁggmgpg@amﬁgﬁn e SuPAR8r e L Saisn

carpihbgphohdatbd SgM808.. Thike antitolds amberasud fbsdetectmg tau comprising

PRERBRGS Y28 R VBRI R ind losPETEN B0 B anlth A foadtcd by e
algybaldsmasl) SMzZe@C2H% orQESM AGCﬂ?ﬁs ipseisabin fqr dwgnosl@nf neurological
p&l?éagésasj?lkﬁ ?S‘Q' ﬁiﬁfefrﬁv\ﬁ%ddh ghfsf’té(; r@(!ﬂﬁ:%@ BOtHd Rfpeidomd DSM

nce
3@9%27@2 %%SWC%Wwwt Fﬁg) e':rrcgng tau comprising phospho-
B eor MAP2 fpRigAdsePserfgo® € is no limtation as

to the type of nanmalian species to be imunized wth

the sensitized antigen. However, a manmmal is

preferably selected based on its 5 conpatibility with

the parental cell to be used in cell fusion.

GenerHid antibpdilefths psaseint inventibo carekaplphivedize @ polyglogal antibody or a
habBs B Qﬁtﬂfoﬂ? bl k:RRh Q%chgyeé ERxREpsS - mgrﬁfclonal antibody

i mmuni zation of aninmals wth

SI t I ZI anti
kisdhs predusediBY thehybedomapathakiKo éfii%ﬁt ¢ Neture 256
| (Tovs) e ciom) bt ré@Rdihin etk (DS auem weol 4 smem The

TGl 3T Sabog RS ”%ﬁf&@fﬁdf@%? iy HeRs (Fiagkson T

dNaterd B2 9¢ pG24-¢28)Speci fical |y, the sensitized
antigen is diluted appropriately with

phosphat e- buf f ered sal i ne (PBS), physi ol ogical saline
and such, and then suspended. An adequat e am)unt of a

conventlonal uvant, foqr exa Freund' s onpl ete
adj uvyhnd orrsamp idbe pniibedygn éﬁgqp@ﬁ%d e&%@%@b%ﬁ% own

ABCHGHES. FOR ek&nbféeﬁlloﬁﬁ@ﬁéﬁddé &in lﬂ:diﬁbdfrl S Bfiin{ag lstxﬁmmmzed bya
eral .tines erval

An
C@“&%’t"&%ﬂﬂ?‘é‘“@éﬁopl%? V%W‘%a E,f‘glglalzfn&ar%llﬁgn ohiip ag digmune cell,
awiitly esrthemfusedrion kedwioparet ool el conseritivneiniel ddsiers method. Fused

dc%flg %tlg 3%&3?({’%)? md%fogl‘aﬁalaantubf)tﬂ gér{éga{tﬁg%gll%oy 5%%&1011211 screening

serumis
aotthed thé@refspmtﬁc&ib', thermenockmal antibedy g@lbbfe@ht@me@ as fs)élpws

fusion. Spleen cells are the preferred i nmunocytes.
First, a fragment which has the sequence of Ser-Ile-A1-A2-A3- A4-Ser-Pro-Gln-

Leu-Ala-Thr-Leu-Ala-AS54Al is Asp or Asn, A2 is Met or Leu, A3 is Val or Leu, Ad is
Asp or Glu and A5 is Asp or Glu), for use as a sensitized antigen is prepared. The

fragment can be prepared by chemical synthesis or culturing host cell comprising a gene
coding the fragment. Then, the fragment is phosphorylated by kinase, for example ERK2
kinase. A whole protein comprising the fragment may also be used as a sensitized
antigen. In the present invention, preferable sensitized antigen is the phosphorylated
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Mammal i an nyel oma cells are used as the parental cells
to be fused with the above 20 i munocytes. Preferable
nmyel oma cells to be used include various known cell
lines, for exanple, P3(P3x63Ag8.653) (Kearney JF, et
al., J. Immol. 123, 1548- 1550_§_1979)), - P3x63Ag8U. |
(Melton DE, et al., Current Topics in M crobiology and

:\%E}Et%ﬁ gigtx%%gch illas thg %«?ﬁgﬂgﬁﬁ Hggr-%lggfw&%{-\ff@gﬁ gr(PO3H2) Pro-

Wi LEu-Abgskhy nIWUeélaztrﬁpH et al., Cell 8, 405-415
(1976)), SP2/0 (Shulman, M et al., 25 Nature 276,

269- A7re(id 84 &)ﬁitaug@aﬁ ﬂ)etﬁé t ypeoFtathmialidn: s 6&16&0 be ishmunized with
It&y%n’mtlgc_edve @Eﬁen.i;écawéxrf&_sa m éxa,g?é?r?i)fgﬁss ﬁelec r O\é%{ll dﬁ; S
(o@iipﬁmlﬁht}(ivﬁb theglarentdliatil teeb@used id 8dl} fidn( GOrdl)y, rédnts such as
ffb'xsé @ %eneags LG sl TGe &’o%Yt‘s e&dﬁﬂ% g&ﬂﬁé &g@ cells

as dve a carried ou

can essent’|

u3|n rrethods known to a person skilled in the art
for Zor mﬁmmmaofr@m@a Vi AGeRFitiving 9atian, keasymmethods may be

( . i, Aaimals @m&"gé gﬁlgléfﬁz?c%glth M%Eﬁﬁ%gbag\[}eé’rg& 'uélfll_l' %g(()jwn methods
it s oS melipg & Bliied Suntiedpegy Bip ek,
moj:mpentdneﬂw orcubtutaresonsigi Spaciﬂcanﬁghasaseme@ attigen icdiluted
aﬁ@’oﬁﬁateﬁf i;h&%h%tg l%ﬁ%&{egghﬁng %ﬁs@&rﬁf Il%Tmrgiéaﬁ‘ ?ali%% &R Such, and
1hep-sufRBA;d. rtadsgnataamoimtd a(qemgntlonﬁl adguyant, é@t example, Freund’s
@fffﬁgie'teaétﬂu\ﬁﬁp $i AR ﬁ%@le?ﬁs hﬁsﬁ lnec&sWrf, OXh SfmIEh is then

be added to. | nprove one i clenc The ratio
wppigisteringly e mepmemelsiererahtimepeveg atle fh hday iterval. An

@pﬁoﬁna»effaanﬁt ffafyPleiusd fop (e Rhshkad anfigen M/iglRifzdRn!

for every one to ten imunocytes. Culture 5 medlato -
beuedfc t he aboyv '

ot o <DEyRRRA, § eteripl 0%, et iRy pciase gf targe
ahibalyan ¢hemeain meconéiithed, |1mamnosﬁc$1ara$:om§dwd ftémGhamdingnal and

A RN B S RN R PR

serum supp Iemants such as fetal calf serum (FCS) may
al's oW@ﬂ}@leaal myelopa eplls e pesd asthe parentak ¢plls fnde ﬁlsed with the above

ﬁﬁmﬁh@@t&uprea‘éralﬁle IhyR¥ina éﬂlsd@ 56 hhé@ﬁﬂcﬁb@v&aous known cell lines, for

GBS A el Al (s 1)

-B&XG&Ag&U 1 (Y dtonaREm:llaé Comatt ’[mpics dn Microbiilgght andfInanoudogy 81,

usgéa@? DR CAAYhATE, bl IR 3 TR 580760,
MAGAL L (Macgtmes@ém H. cﬂt ab,r@@hw%t@édl%ﬁ)b SPRAY(Shulnoarady. et al.,
ﬁaﬁl@e 296 z@pmemm)ﬁ F@Jddteg{ Sromds UM e 815 ¥ q&moy wtha&s 35, 1-

SO0} SR (Dot S 1 oMb fe.0 s 7 50a W10

grealﬁead} dtialPNafue zmyf.lwglm nted cell
si on- pronoti ng agent ers that are

unf A% %usllc?nstb%tvt}%b rtiug f%nnnamlgorc%s and the myeloma cells as described above
can be essentially carried out using methods known to a person skilled in the art, for
example, a method by Kohler and Milstein (Kohler, G. and Milstein, C., Methods
Enzymol. 73: 3-46 (1981)).

More specifically, the above-described cell fusions may be carried out, for
example, in a conventional culture medium in the presence of a cell fusion- promoting
agent. The fusion-promoting agents include but are not limited to polyethylene glycol
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Screening of the resulting hybridomas can be carried
out by culturing themin a conventional selective
medi um for exanpl e, hypoxanthine, am nopterin, and
thym dine 20 (HAT) nmedium Culturing in the
above-descried HAT nediumis copglinued for a period
| ong enough (typically, for several days to severa

V\&@@)anti @elﬂeh Ivu‘ﬁ@ H@J%( Hnglflf‘éaegil S80S suttdes sddk AR (ﬁﬂrii@thyl

red domas S are screene
sfr wee@ﬂa%qlméé EOalﬁ%P\ée waregfg%fca{g the target
anti body by conventional |imting dilution nethods. 25

| N adDhd ratie of nihineocyrs lﬂ@dlyEMa{Ueﬁp afalyhg dettemined at one's own
a&?&gtl'ioqle %Pe{ﬂ%{bbel cpr}éabr I qu‘ﬁ Seﬁ) Yor ¢! every o 316 Pegn éﬁl%gqnggyn%g Culture

n ant
obedin teble wsed ferthe alomzemg fosionaintlpde rf@twewlmeidwathat are suitable
SRPRicidréRh (ﬁfiﬁé edetl.{ 9611 aRd fudgi 'a]@ fpMIs 640 media and MEM
senS|t|zed y human oma cel

capdin) ard ot ealow\mlﬁ@mé éPWﬁﬁél?ﬁdF%/“@é é@ thisitype @@Hmu&wre In
Jaiaanes seritatsapdleAbitk bkt dsFotalNenlf dodikin BFCipinayl a8 B€Bded in

30 AlLternatively, it is possible to obtain hunan

R8s £ rom i nmortali zed celI's  produci ng t he
antibodies. In this nethod, the cells producing the

ant i Weall @sionriecapriabarted follywsa diidessibed abgyeapedatsitingd dmounts
a(ﬁtli'ﬂ%ﬁflllol‘:ﬁeé 'c[rﬂlr]ﬁ%ﬂ&hﬁ c@lm Egghﬁx&f)ﬁpﬂ bSing Qu?urre %Pé?ﬁﬁlﬁ' 15§G solution

entire man anti genes see o
\ifrgxpmpgmeanynolygplap weight vtﬁbogklﬁggi@ Qirmeh@ted 0 $7°C is added

Qé/tm%spen&%n typgiGa IR Q@b@ébﬁtraﬁ’(ﬁﬁ by td)di(!’)@ 'Qﬁy V)9and mixed to

R AR s G BT T et T ke gy successively

radtiedgeathe miieturd, ambthpaampkiss oénttifuped to Manee stimﬁhatant This

' q{]%{rg%ﬁ’ Isex%p%a%&i &Srelgf §191@§ ?qdreHogmﬁen.ﬁm?a?&\ﬁr oc ;ﬁgﬁr ' %?(%qnotmg agent

20

25

30

canrlmhqrm@latmuniawiabbﬁaélybln@bm%m“ﬁh ng antibodies 5
fromthe culture supernatants. Once nonocl ona

an: ' b@ijééd ni dF lﬁielaﬂeﬂﬁgné ﬁﬁiﬁcﬁ‘m{h}é Rhh 50 BRried t@ﬁﬂ!ﬁbél M¥ting them in a

anti bo n.al so,.be prepare con i ona

rfﬁ{lﬁ%’&@}/‘alﬁﬁ’gc%ﬁ nediage. i % o eﬂPV‘BthLi‘&ymBiethymldme

E(HAHD_ ehécﬁdnﬁﬁtﬁlubﬂﬁl )gn lttECHbotxh—ded:c@ib& |HAT1 ghedilfin Bfcohtigued for a period

C [ i,ve. anc

H0ts B PR, RO EPUSR 8 ek T WRRED ¥ Bt ethS R Rused ol

(omﬁr timnghpilesined bybrdiarisnTherh byibiidamess arerbabénied formaygle-cell clones
oi( 61'8{11101 tI aﬂﬁb&‘ﬁf @)‘5 &ﬁwe%rﬁ?ﬁ ﬁl’itg?é (l.liﬁhioﬁ%ethods.

p osphatase, %gga | act osi dase,” 0- gl ucosi das
| ysozyme, gl ucoanyl ase), coenzyne (for exanple biotin)
or chem | um nescence substance can be used. The

| abeling of the anti body can be done by well known

et haalsddifién e nthoddbr poepiiiin gethg abidar ddscigiudde/ bdbhas by

nlgm%lg ?l%e%ow Iﬁ%‘[ ﬂﬁ%‘g‘fsfﬁb %#{Sg%l ' gf%gflnea%l{%boqibf‘r%gég ﬁl}so be obtained by
ISMMmg)thmylyml)hocsbes Wwith gsemitizgtl antigenaintvitoeydypddesihg thg

§§xls§tr%% ngﬁ ‘iﬁf&iﬁgﬂﬂl %%& %Ql'lst &?ﬁgbl% Qf ﬁiﬁ&lhg %eﬂlflanently (see,

for example, Japanese Patent Apphcatxon No. (JP-B) Hei 1-59878).

Alternatively, it is possible to obtain human antibodies from immortalized cells
producing the antibodies. In this method, the cells producing the antibodies are prepared
by administering a sensitized antigen to transgenic animals comprising a repertoire of the
entire human antibody genes (see for example WO 94/25585, WO 93/12227, WO
92/03918, and WO 94/02602).
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20 Pro- Q@ n-Leu-Al a-Thr - Leu- Al a- A5, and does not bind
to an epitope consisting of Ser-1le Al-A2-A3-

A4- Ser-Pro-d n-Leu-Al a-Thr-Leu-Ala-A5 (Al is Asp or
Asn, A2 is Met or Leu, A3 is Val or Leu, A4 is Asp or
Gu and A5 is Asp or Qu). The fragrrent of anti body
may be, but not limted, Fab, ’Fl Fv, F(ab')2, scFv,

50 P o S AP R ?  CLR ABpm Bo ggeggr%gyca% e iaged in

presen I nve |ca

a eanventidnahgame medisms ghd e@nmirmshqngl latrpgmsfpm mgalee@ds of time.
Ser at position 422 as defined by the position of the

am neroA&dIShal Bnt¥e@idsRafNBe plepatdarffon? RS b a8 u¥scribad Hyﬂrﬁlé)mas by,

r fra ment _.thereo oI at ed fro aut o deriv
BF SR -Soiouting PTRE?‘{&‘&“E féﬂﬁ@ﬂaﬁ% may, %‘gﬂ ﬂs}%ﬂnﬂbodws
o akie adurotupgimaaintsdi sorders with NFT present.

Preferably, the antibody of the 30 present i nvention

doeSOH&t &90%[‘0‘ gf'ﬁﬁlb%ﬁ% sngq‘l!ﬁ%c? '1%1?30}}15&)91&& i e%tﬁ mant antlbody

autopsy errve erra
%m@@O&@nﬁmﬂﬁﬂbY@?ﬁwm#ﬁmﬂh@ﬂwdﬁseases wi t hout the

occurrence of NFTs in the brain. -12- The anti body of
the present invention can be used for diagnosis of a
neur ol ogi cal disorder such as Al zheiner's di sease by

the. TrecRBnbay SR plosFh Gy ARt B e %ﬁa%aeﬂﬁﬁranﬁﬁq@cﬁp%tneflabelhng

afftheaabptnrknoandabelpaicipe pidicketive sylsianta(fot frangdeddh 81, °H,

lE[fe’ulsgf ffu.?ﬁ) %W@x&@%ﬁ\?ﬂﬁ& Qc%hg}hoda&xg ﬂm%el’&fé:ronekfnzyme (for
q:cgmm;t lugiferases, oxidnse.sallakine phosphatase, ,ﬁdga@tmfiﬁsgrﬁ -giugosidase,

n’pr e?@ﬁc&ﬁrb hoésé ), CO Ser 2 f&r@( RJBF’;E%E Q}qu gpglﬁﬂunnnescence
I Si y
ﬁﬁmeéaaﬂg Hﬁ fmpalt rcantbﬁéoa? &%\f own methods,

SuBN esnfdr @Rarfile ‘ghﬂ,ﬁelcahyz@d Iheﬂ&bﬂ,Q’ﬁalﬁihﬁdbl arRthddhgyradill idBatide method
? 9.1?5 i nvention. The cell of the present

%P\?Eﬂ 81 vﬁ a hybri doma or a reconbinant cell .

The hybri doma whi ch produces the anti body of the

present invention can be obtained by conventional
nmet hods descri bed above. In a preferabl e enbodi nent,

h y b rTl‘%%Hgilr)(SH E&%e@éﬁ '?ﬁve‘nﬁ&ﬁ H‘Iaz‘ﬁ[bo'b% Rt o e |R@Mody as long

SM A
%%wteea% NP OB B ha-AS: Ad-Ser(POSH:)-
ByblGladrcgania TR candlaZal | dadl dous fet HadBid, anl Ee codaking of Ser-Tle-
rc

APaaDiiA S RS E S ST I a SO METER o Hea 2RO Mt o
IampASiit ¥l atLDSHE 1§ Bsplbs ChearSbAtriiuAsp Mdﬂlu) The fragment of
HSSPE00L MF T B0 i SR Sty
2006 under No. DSM ACCZ763 Ar ecorrbi nant cell of the

i nventi on can be obtained by well known nethods.
Specifically, such reconbinant cell can be obtained as

f ol Ip¥ferably, the antibody of the present invention forms an immunological complex
with tau or fragment thereof comprising a phosphorylated Ser at position 422 as defined
by the position of the amino acid in SEQ ID NO:1. More preferably, said tau or fragment
thereof is isolated from autt)psy—derived brain tissue of AD patients or patients having
any other neurological disorders with NET present. Preferably, the antibody of the
present invention does rof form such an immunological complex with antopsy-derived
brain material from patients having died or suffering from other diseases without the

occurrence of NFTs in the brain.
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An nmRNA encodi ng the variable (V) region of the

anti body which binds to an 25 epitope consisting of
Ser-11e-Al -A2- A3-

A4- Ser (PO3H2) - Pro-d n- Leu- Al a- Thr - Leu- Al a- A5, and

does not bind to an epitope coRsisting of Ser-Ile-Al

-A2- A3- A4-Ser-Pro-d n- Leu-Al a-Thr-Leu-Al a- A5,

V\/n er Q'h@ aﬁilbdcﬁf A5 pﬁ%sé%ﬁ gveﬁ?od éclIlM%tUS&{ foe ﬁibzlgn%?is bfa Mﬁirologlcal

d
isordiE st asHEhe BT 8 ditaase by sseinpERoTY e Rl YRsatige: The
%ﬂnmy dfiﬁ?wpﬂe@t ﬁiv{eﬁtﬁ%n st aldo\NRed Br@lefeltist oPfRRARMated
conventi ona 0as su n
B G SRS SO AARASy KtySerpOg)-Pro-Gln-

BicocAlelitglren-Al8; A D 2eercib Ad9s AP 6OApn, A isddetcbr Leu, A3 is Val or

. ‘%ﬁﬂ}\% g@Aﬁr&u%ﬁ{ﬁs %Brb‘? ?ﬁlx,l sugﬁ]%sonéfﬁyfs%{aﬁgj i fqugprising

Phesphodier )p)hosniwwlatn@ MAPRcqmapriging pheshaSes 8§8epar ed
using an nRNA Purification Kit (Pharmacia) and such.
Alternatively, 13- the nRNA can be directly prepared
usi ng the Qui ckPrep rrRNA Purification Kit

cia .he antj bod ion is i
Synt MBEORE e plirehasenbiR pRReR Rl el FeprfhssS e antibody of the
praogdnventios.cThecPNAT theyrbeest miverdionanay ka byliridesiangr atreeombinant
Reverse 5 Transcriptase First-strand cDNA
Synthesis Kit (Seikagaku Co.), or such. Alternatively,
cDNA can be synthesized and amplified by the 5 -RACE
net hd8e prridomamwhich ppoduges the antibody 9f theNgresent inyepiongan be

WBiAin%8 by 208ventiona n(tékﬂ&ﬁ)des&ﬁie& a¥seY In Apre@érable embodiment,
MECERTEON: AT e NI
The Ggridoi DEROACARI6 Awes ﬂepolsftd:deai nsmm(t)laatsdm Snmabing von
SR 5 OBy
%ﬁ@ ungehiyeigl Gerpray)Rn Metah lénaOQﬁ}Emief HadDeM 6@@? 6Zrkhe hybridoma
m;k\f AR 769 R?Vd@ H@ﬂﬁﬁﬂe@ gt D@ﬁ[& (ff);egfé@h@%mx i Cv‘bh Nsifktr%(g%amsmen
B%%Z?lﬁﬂ’i %ﬁ&@ﬁb %Spgﬁierﬁfég ABdd- %%é%% raygsqipele, Germany) on

MaghhoX3) 2006 enddr . TISM ACEIMBNat i on nethod. 15 Once a
DNA encodi ng the V region of target antibody is
obtained, the DNAis inserted into an expression
vector which conprises a DNA encodi ng the constant
region (Cregion) of a desired antibody. The net hod
for dbeesmingnticplb of bielinvantipe harphaehiziaed bie wal tknpwdynethods.

Sy&imhwsucﬁ PERRN bRt EAEcaHRRDBiAed dsToBbwE. Ng the
anti body gene into an expression vector, so that the

20 gene Xpr under e reg tio

exprggg?%ﬁ oG ﬁw é{gregé%# s o cictbiads o an

qutmpet:ms,xstmgdafl%ﬁneimpmn@ W@Be@mif%)vﬂrgmlh%u -Ala-Thr-Leu-Ala-
Gtors to.express .the..anti

% alf‘lﬁi doFg%?t% ‘é‘? L naé‘o%”tﬁﬁg ﬁ?r{‘?ﬁgflﬁ ogﬁgrnla '?‘ﬂ AX% A3- A4-Ser-Pro-Gln-

L@Bblﬁ?ThwbelyAla:aﬁ berensai isedisp or Asn, A2 is Met or Leu, A3 is Val or

Leu, A4 is Asp-or Glu and A5 is Asp or Glu, is isolated from hybridomas producing such

an antibody. “

For mRNA isolation, total RNAs are first prepared by conventional methods such
as guanidine ultracentrifugation methods (Chirgwin, J. M. et al., Biochemistry 18, 5294-
5299 (1979)}, or acid guanidinium thiocyanate-phenol- chloroform (AGPC) methods
(Chomcezynski, P. et al., Anal. Biochem. 162, 156-159 (1987)), and then the target
mRNA is prepared using an mRNA Purification Kit (Pharmacia) and such. Alternatively,
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I nto separate expression vectors and co- transfected
into a host cell. Alternatively, polynucleotides
encodi ng both H chain and L chain can be inserted into
a single 25 expression vector and transfected into a
host cell (see for exanple WO P#4/11523). The host
cells are not limted as long as the cells can produce

filemRNA b&ﬁ%/ difh a%aﬁpéd%' he fekh»&gr;gm\ep&r@ t6Rit
NI HSTQ{ nye eor%a, é K, Hel aSl e?g?1 anphi bl an cel 3,1
{Fhaapaciajcel | s, plants cells or bacterial cells such as
E. coll. 30 Furthernore, the present invention

pr OVAGEN A& offttichatbddy Vdeggn byathesizabionl thgiealting mRNA using

di e d for.di ' f. |00 cal

£ 65 BBhscuplige FERUR Pyl SR oSy R BV S g
Hragsoriptase Wishistrand ANA Bythens KithSeibngaariio.), ov ewhi gMiernatively,
M&%ﬁy@g%@ﬁ%ﬁ%&oﬁnﬁ%@ﬁm 'Iﬁ’fhcf S’IKI‘EéE*?ﬁétH\&?ﬁr?ﬁélﬁﬁan, M. A.etal,,

antl body and tau or Map2. -14- ------ .- e

Prosship. AqedeReii BAISH SAY-90I2A] 9885 Balyguttro- pigil.. Nucleic Acids

Red ¢2119N19-1080 (COHW)) histhdhe 5P bﬁﬁﬁlﬁl PIRERIZACENEt (Elbfesh) and
]f(}(g detecting tau conprising phospho- Ser422 conpri ses

9“ contacting a sanple with the anti body of the
present invention; and (b) detecting a conplex forned
bet ViEmrgettIbis Adindgoizmthyare purifiedufrom thhebtpmed #6R pmodhents amithen

B R RS2 e P @Bl oo 10 St e produced
. ©birgpdisythh gng kelopies aseelecipd dor prepgrinadthe rqcgmbinant vector of

PRERACEHSr gt BRIPARIMIIB séiRned s HRABONAEmESY BERSRMdnal methods

i nvent, op; andﬁ%dﬁtect [ nga a condcn)l x fornmed between

58 23 fhei didgpryaredtideshaig derpigatiogmpstied yr ol ogi cal

di sorder", as used herein, refers to di sease which are

r el aDeet a DA encodimgphée Siragiop bHmpgan afidvotiids obtaldédrhe DNA is

[. S - ( [ e :
B P SR B R U bt e
of sdesigdantiondydi seases of which tau conprising
phospho- Ser422 or MAP2 conprising 15 phospho-Ser|l 808

| s detRehRhollfOrdRaiRA tﬁa&eusmﬁc}li ﬁfo!&}x&é‘dﬁ? LAlREyARbically
Imte 0

di sorder" incluydes, . but i ot ..
GRS e stepa pEanseating e anibody asne ko MpEXESIQ \egippso that the
%memmsyﬁ s:ui:lr &fhbli‘eglﬂﬂﬁ()tﬂﬂ:l alpreaﬁdn geguldt@gbag'ahs, sn(;jch as enhancer
ener LIO . ou a. S . e n the 0 (0)
FREGROE P0 el U b SRR S Fplelle Ve ARhRthe
antibody. iPolymupleetiddeércotdingtthehammpl b chainprespastivelzycaprbe inserted
D ; . Sl o€
MO parte B AR St SRR B0 M BRIRIIAG { AATDA Rifbndafvely.
nalyauclegtides enceding bpthshhichain apd L dhaingap bsyingsried nto g siglee .
eg(bfl{ssiﬁfi FBRbLandEBistectedd SRIHWhoBNELICEBES fot ERAmSISANDIA/11523). The
ral )

host cells %reel r|1(2t Tlimited as long as the cells can produce the antibody. For example, the
cells may be CHO, COS, NIH3T3, myeloma, BHK, Hela, Vero, amphibian cells, insect

cells, plants cells or bacterial cells such as E. coli.

Furthermore, the present invention provides a method for diagnosis of neurological
disorder. The method for diagnosis of neurological disorder comprises the following
steps:(a) contacting a sample with the antibody of the present invention, and (b) detecting
the complex formed between the antibody and tau or Map?2.
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A contact of a sanple with the antibody of the present
i nvention can be achieved under conditions which
all ow the formati on of a conplex forned between the
antibody 25 and tau or a conplex formed between the
anti body and MAP2. Such conditijens are well known to
a person skilled in the art. The detection of a

C onplehe r@sfeﬁ?ﬁv@xﬁfo‘iﬁ@%&r'ﬂﬁoﬁ&%‘ Haeod rst de&‘éugé ta® compnsmg

I ex bet n.the, anti body .and MAP
S et E@w AT dinda o e A osBhenS 628 romprises 2
bcboﬂta,chﬁg] a yaraple mithrthasistibpds o€ mmeﬁﬁziﬁﬁ&ttidnnklﬁﬂb) detecting a

| RGO RERRT b AP Bl Sy 201 OF munOESSY,

rescent I mminoassay, Bscent I Mmunoassay,
I mmunopr eci pitation, |nnunosta|ning, I mmunodi f fusi on
and surface plasna resonance biosensor (such as
Bl Acore). -15- The nethod of the present invention may

be carhel ﬁ@heﬁﬁhvérﬁiglﬁlfﬁﬁ&ﬁ‘ﬁfowdbs\éﬂ Méhod k’&}@%ﬁé@ﬁm% MBI Ediprising
s preferable nvent.i.on
Thioietc & TR PR r SR e R AR) P BULRE PhopBATSErS0S
foompriSesdja pgprositing afsamplerviliothie aatibatlysefithiepresens llm»hnﬁm, and (b)
! t
P S T

for detecting a phosphoryl ated polypeptide such as
tau conprising phospho-Ser422 or MAP2 conpri si ng
phospho- Ser1808. The antibody of the present

i nv fe I'th@d(fjh’rﬂ‘&ﬂ%uﬂﬂogi@ dlsbﬁiei’" Y{@u%{ddﬁeﬁeﬁfi ' r%afe@s toldisebewhicl are related
erred. e e i.body .0
R RO BHTSTE RRGERor A AR RSO B ES e hORPEr TG S such as
plissesed esusad hyttam@mmnsmgn@ot;m Bt 2 Doyl AR colmphisiigpHospho-
rlgﬂg' %8@%5%3& %i"v&%ghqglll_ %mﬁ?sfmgﬁﬁéﬂe X@_Z 0’&%/[[\%% 8ompnsmg-
@@hﬁtﬁel‘kﬁ(ﬁds fefeeied Bpintapsiento AbE sarim gleglfologica’l disorder* includes,

B8¢ shbetidited\i, éﬁzheﬁﬂeéeﬁlséoaﬁé’ [ﬁv@n’b Syndrome, Plck s Disease
Leu- Al a- Thr- Lé a- A5, wherein Al is Asp or Asn, AZ

PEOSVESSIVG Supraguc Lfsz@ Prisy gag cgicohasy] degmqr%h%p or Gu and
A5 is Asp or AQu. This kit can be used, for exanple,
for Adihaggtos sanlé uselin shogithals of the ptEérS: AineRtion ki@t limited as

IR T ARl 5 GS0AE8 g
@bﬁamed rfrons h@harag‘ prefeweds A biofugicad ampla inakedesdrut ésaaotpinaifed to,
88 cBGIPiANTTRY, CRInk, %ll&ﬁle)lssué Yok Bedhfle! l?%—ﬁfn%gufég aﬁg QP Br example,

olyst rene resin, I'icon resin, yacry
B4 gl polycarbonate resin or nylon reS|n) or
i nsol ubl e support(for exanple, glass). The anti body

may Beconmedbf 4 sangfle With tikeartidbdy 6f the-ﬁh?%efft' 1h\aémi)gf1 can be achieved
rls as re tion Ui ock

B3R EpfoSu e dhow PSR drSda i QB EA by Ses ibhatibody

and tau or a complex formed between the antibody and MAP2. Such conditions are well

known to a person skilled in the art.

The detection of a complex formed between the antibody and tau or a complex
formed between the antibody and MAP2 can be carried out by conventional manner,
such as western blot, enzyme immunoassay such as enzyme-linked immunosorbant
assay(ELISA), radioimmunoassay, fluorescent immunoassay, luminescent immunoassay,
immunoprecipitation, immunostaining, immunodiffusion and surface plasma resonance
biosensor (such as BIAcore).
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Havi ng now generally described this invention, the

sane Wi Il becone better wunderstood by reference
to the specific exanples, which are included herein
for purpose of illustration only and are not intended

to be limting unless otherw sgsspecified, in
connection with the following figures. 30 -16- Figures
Fi gu M I

ant i ggl ie Spegéf&%:%ntt& J#h@%nﬁp oci gr?a ﬁla"r%{”f’é’él Wm’
WQ§EW§SFe@”B9“ﬂ%§ﬂepﬁﬁﬁW@? anal ysis of various tau
species with 44laa. A Pan a-tau (control),

anti bodies 2.5.2 and 2.20.4; B: nonoclonal antibody 5

AP422 Lane | : tau conprising unphosphorylated Ser at
pOS| n h rvi 0
phosgﬁg rﬁ%g‘ft lg‘% glfr’n g]tSB g@‘ﬁ? : oér% %Egl% a&? go@ mft ﬁresglt invention for

dingpesis pfv@euséogltallchsomdnratsuolm apflzhoinari saliseage Thampeeksent invention
A8 %P(W?Héél L@E Eﬁthte %Htlﬁd&i}géf‘ fib E&séﬁ havefilign mft(ﬁtécﬁﬂm% QPhosr}I)horylated

po ithon resul t of
epiHis) Sygtl as T@F cerapuerlg phasfp&wrsrt—%‘tﬁm MARY cpmprisingmhgsiho-
Beﬂabgstaged AD brain tissue. Several tau bands are
vi sible due to the fact that the hunan brain contains
e that ne

visible due to the
Br aal V5 R D P rdtaP i afin SRl pe PR Fige 47 e the

predorédormbaglamerd] the tatib@lyosghopresert auveatioBsnsa® in Wirs.
| ane 15 contai ning marker proteins (Novex); I=

i nsoluble fraction; S= soluble fraction; 1, IV, V=

Di sease severity (Braak st age) Figure 3 shows the

resu | mmunohi st ochem gal anal ysi.s of - AD brain

ti sstfée Prefiey Akvegtiopproyfdes aﬁwomm‘é P Bttthqdémt}“ch binds to an

tpitgeeondiBling d‘f&f—aﬂﬁJAl mtt[&adA4ESi‘drEPOiH§I Pmp@lbrﬁl‘_m?r@da-ghr—l_,ewAla—
ngux s (s ndi n 0 el ti
AR dovs bRHERE T BtioBReoficti APl AToER Y AH5RE pro-Gin-
Ehovida{The Leegds-4A Sowherssn Adris Bispor Asml A2 isMeff ordkeaxl Ai3ds Val or
EQ\E ded fs@gsg) y d—lﬁ‘%&_’ 39? Asﬁ of O Hi B9 cAMbd &%ﬁyﬁg B;-Earaple for

e ant | reac e hr ee protelns
ﬁtagntv%o Eyeienl dLserdess, dayctlnataeépwuwgtphesn@cﬁeréﬁ or
aawtngmz%ﬁt@nm@lpﬁbﬁmah&@lm ract or with extract

fromcells treated wth the pan ki nase inhibitor

K252 Th di vi.dual I

cono s KRRy EpIPT S PaFigb. S oPT HPI P G kerdefas example,
{phosptocilloted dyathetic ﬂc&ﬁﬁfor&mampleeptﬂmym kdsa, silicon resin,

€5 ﬁ!‘&gﬁﬁ"ﬁ‘?ﬁeﬂe?g‘bé&? ag!éé%?é I%Eﬂt c!r%gf err@ﬁﬁfcgr m&ﬁﬁble su%port(for

g@mplg ,géasg) Thepptibody3eay bgpamobilized to the carrier.

The kit may comprise a reagent, such as reaction liquid, blocking solution, or other
reagent used in immunoassay.

Having new generally described this invention, the same will become better
understood by reference to‘the specific examples, which are included herein for purpose
of illustration only and are not intended to be limiting unless otherwise specified, in

connection with the following figures.
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Figure 5 shows the result of ELISA for determ nation
of tau/pser422 levels in okadaic acid-treated LAN-5
cells. The anount of tau/pSer422 was cal cul ated on the
basis of | x 106 cells. -17- EXAMPLES The fol |l ow ng

exanpl es serve nerely to illusthgte certain aspects of
the present invention and should not be viewed as
i m t iy b€ present invention in scope. 5 Exanple 1:

CGener at| on of nonocl onal anti bodies A. |Inmunization

of m evverel edvvltha opepti de .
conpr éﬁ‘ﬁ@ 13havs W%u T4 Enos '?a%t Kic pectiicity of the
OutonSelondl lagtibstiedvehs fdﬁtbd Bg preSer( OBHA) ysRrof-vatioud au sﬁéc@es with

- h amno,ac
s 30 o SR SRR P AR ots
syi¥B2si zed by NeoMPS, Strasbourg). The naturally _

0 r t@-al | ow
A L A L U W R

f bARE%e BY Fsﬂwafle@g saseomnrsing phospRerylated Sexatnowiten 444
NMBhe3 MEhi€ orhphidils Oer—b ARDhBLEbY at lsdsmziﬁ#QQS 076) were

ecte trapenitoneal |
oFBEh: et nRRRn iRl AR I afon aBsiton 427 ce
recelved three further interperitoneal injections of
100 g peptide in Freund' s |Inconpl ete Adjuvant at
nonthly intervals. Final immnizations were made at

3, 2 F@rézgﬁ&ﬁv@ﬁlﬁt%ﬁllﬁﬁlvﬁ‘é@férﬁ Efﬁ?&?ﬁllys}?&yof éomHi@\éﬁﬁ%h%lubIe extracts
|nject|on of ﬂ peptide _in PBS. Fusi on and

cirem Brg i e, Seyeakfag ém@ 2% Witblahisip flagfact that the
nh@rﬁaﬂ\ﬁ&up@ihtdlﬁinﬁhipleaqﬁﬂh@ IMoﬁﬂs of@@nh Nee 8 nelther Braak stage

YRt ot st Bole o, Seiain i hPORRO R EDa 2. M = tane

rwomainmgumker)prat@ms iflelveognl<inkédlsble FEXGG:; AgSsobiide ﬁaﬂmﬂ v,
at 300 x g for 10 mn at RT.

'?ﬁglggc%%sseas\%g?@ﬂﬁﬁ&g%gg%ed once with RPM -1640 medi um

(wi thout FCS) and centrifuged once nore at 300 25 x ¢

for 10 mn in a conical tube. The cells were | oosened

by tapping the tube and warned to 37C in a pre-heated

wat er Rigihe 3 sWWd‘lﬂhB résnl ofdaeRimehistbchémi¢hitanalysitlofQfD B tissue

PR L SRR B bR SL- rni
rmmilu‘i(i;Im(S(mwouhdmg aﬁﬂs)ld wiesjua)d detibodyopsed eas\@i 3.5 Qaritdl brain showed
and finally the volume was adjusted to 50 m

by a diti on of RPM- 1640 medi um cont ai ni ng 30 10%

FCS. The cel | suspension was then centrifuged at 300 x

g for 10 min. The cell pellet was resuspended in

RPM - 1640 medi um cont ai ni ng 10% FCS and seeded into

Figure 4 shows the result of western blot analysis of okadaic acid-treated LAN—S

cells (OA) using antibody 2.5.2. The antibody reacted with three proteins which were all
phosphoproteins, as indicated by the lack of reactivity with vehicle/DMSO extract or
with extract from cells treated with the pan-kinase inhibitor K252a. The individual
molecular weights were consistent with the largest protein being MAP 2a/b
(phosphorylateli at S1808) and the two smaller pfoteins being two different isoforms of
tau (phosphorylated at $422). Lane 1 = vehicle; lane 2 = OA, lane 3 = OA +K252a.

Figure 5 shows the result of ELISA for determination of tau/pser422 Ievels in
okadaic acid-treated LAN-5 cells. The amount of tau/pSer422 was calculated on the basis
of 1 x 10° cells.
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hypoxant hi ne- azaseri ne sel ecti on nedi um (100 nV
hypoxanthine [Sigma], 1 gg/m -18- azaserine [Sigm]
in RPM -1640 + 10% FCS). The nedi um was suppl enent ed
with 50U m interleukin-6 (Roche Applied Science).
After 10 days the primary cultyres were tested for
specific antibody production (see Exanple 2). Pri rrary
E%;Wiﬁﬁﬁs""m ch showed a positive reaction wth

tide and 5 no reaction with
unphosphoryl ated peptide were cl oned by
fl uoTléf‘s@élﬁwnsacwvml@cﬁe@@l rpergly;tpjilptiate %amspefém the present
EvbitionGnd|sBbElE noll BEviFRAH diibhs tﬁ%sﬂhe hEeséMSini¥iMon id &bPe.
medi um suppl enented with 10%CS and 25 U ni

interl eukin-6. Two of the hybridoma cell |ines/clones
obtained in this way were deposited at DSMZ (Deutsche

kro ani,snmen d.Zel |l kulturen GrbH, 10
@é@%ﬂ‘éﬁ"‘%&%@e\% SORRRGEES M e S et o) Table |
sho e the hybridoma. Deposited at DSMZ
on \i\% 3 3%8%—0;%@&? G Subcl ass under the
foll ow ng nunber | 2. DSM ACC2762 I g Ra; K -1ight
chai Mice were irpnmppizg Fl@@ph&@@%@hd@cmsmg theufglmwmg amino acid

§qaéte Table 1 15 C. Antibody purification fromcell
cul ture supernatant Hybridoma cells thus obtai ned were

e ot i R St GeE TR iyl The-LEu Al Asp

interleukn-6 and grown to a cell density of about 3 x
Wﬁi@h rbrrespoadciel dnsinnvacids # heA30 of tiedohgest ioforth @6 hninan fmugpeptide

LIZ%P ﬂeUgﬁ’ rgs'é)%]rlrgg %ﬁbﬂaﬁ%gc{%ng N ﬁ% 3 b Sirjeiplaced by
@E‘Hprﬂtllﬂwghﬁctﬂd Coqlhléngw‘gﬂb ithetbird te kildlir e supernatants
typically contained ca. 40-50 g/m antibody. Each

ant i R -wael oflfellal SBalBR (M&kk&%ﬁabo%bfy kogkrim bM)dﬁHWMRI

Sigeiickaan BifpEes: “esrpioTBa e o] BreediofmSityio0 ne of
melgqmpﬂl@ldmme(fcaﬂplm_etHreLﬁﬂ sjlivistCIThohi&e Beeinéd three further
PSR 0 B ] 5 R oy
interyals &ynal dromunizationy Weraonadent3ydend bday b@fomlqenéﬁnoval by
gt S ELiniBBh b 30 REpefuROABBLVer ni ght at

B. Fusion and Cloning

Fusion of the spleen cells from immunized mice was carried out according to
Galfré and Milstein, Methods in Enzymology, 73 (1981) 3-46. Thus 1 x 10® spleen cells
from each immunized mouse were mixed with 2 x 107 myeloma cells (P3X63-Ag8-653,
ATCC CRL1580) and centrifuged at 300 x g for 10 min at RT. The cells were then
washed once with RPMI-1640 medium (without FCS) and centrifuged once more at 300
x g for 10 min in a conical tube. The cells were loosened by tapping the tube and warmed

- to 37°C in a pre-heated waterbath . Within the space of 1 minute, 1 ml of PEG was

added (polyethylenglycol With molecular weight 1500, Roche Diagnostics). Next, 5 ml
of RPMI-1640 medium (without FCS) was added dropwise with gentle shaking and
finally the volume was adjusted to 50 ml by addition of RPMI-1640 medium containing
10% FCS. The cell suspension was then centrifuged at 300 x g for 10 min. The cell pellet
was resuspended in RPMI-1640 medium containing 10% FCS and seeded into
hypoxanﬂline-azaséﬁne selection medium (100 mM hypoxanthine [Sigma}, 1 pg/ml
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4C against 5 1 of SourceQ buffer A The dial ysed MEP
pool was | oaded on a 10 ml  Source 15Q colum (CE
Heal t hcare) which was equilibrated with 10 mM Tri sd
pH 8.0 -19- (buffer A). After washing with buffer A
the anti body was eluted with a gtadient fromO - 25 %
buffer B in 10 col um vol unes. Buffer B contai ned 10

niMadérineGRigda] M NRSAL- 10 481034 FOS ’H[btﬂlaﬁdiﬁ Wistupslebnted with

f ?@E}deﬁ@ﬂ%@%gﬁgﬁl}}g&f@ gﬁ%nﬁﬁGtEh:nldn? Iﬁ\él Sﬂ?est

fractions pool ed. The vyi eI d of antibody thus 5
pur i f Aier Wbdays she fiidmany/cBBGresiwelytosted dorespecifit antébody production (see
Sﬁﬂ:’ﬁﬁ @tZ?'?’gnn @Qleegwﬁlchgﬁ&?iﬁgé EQSJF% rea%*leon with %hosph?_})eptlde and

I -"Tau specitic ant I es
oﬁlo Eeaetiquf w'ékl pyphospharylelrd dlenlde wereshensg rba;fbwrse@t@@fawted cell
AsbRringlip FE3REIP SAI did ke hRALRI TR mEPuABASY heretl® RPMI-1640 medium

Siplemaplerthe 1 0FeStag BT eattifr o Cor pl ot es

(McroCoat, Bernried, DE) were coated with 0.1 g/m
b| ot i Ty af tet hybddmhoe pdbhne::*.é:lc(rtea obthired48 Giip Bay 428) ddposited at

P Sl p Ak AR e
thdwa gdlbf Pe38126 Bgawﬂawg) 0. 05% Tween 20).

Next, 100 gl of antibody-containing culture
SUDerTh%ll@DE;hdmﬁthédQ@ﬂs bftheagkridshd. and the plates
i ncubated for I h at roomtenperature (R T.) with

shaki ng. The plates were then washed 3 tines with wash
buf.f.er ln.order_to __detect bound antibody_..100

plif wel | |depasited yCDSMEL 015032006 € ant | bod
| peetopiedas &b%}é’ gate l§m%gnova) égGﬁttbclﬁSS R T..] The
pliat es \ €5 Hg’fﬂg @hed afjai n. Finally, 20 100

| /e Ot AR Ao A4t T OTT ( RoChe D agnpst] didded
an?’%‘%e ?é?%l\;fég:?%}@%at ed for 20 ‘ﬂ%@a 'T‘Ezﬁght@%

plEd s 4V fe3ad at 405 Nm i agns uﬁﬁgﬁk dﬁhﬁi‘
micropl ate reader_(Tecan).... B Basur.enen
argplbedy cross-reactivity wth

non- phosphoryl at ed~peptide (tau 416-430) 25 The sane
procedure as descri bed above was used, except that the

mcrotitre plates were coated w th non-phosphoryl at ed
peptide (tau 416-430). C. Measurenent of binding to

fG. eentibodg ptisifiespion ddont tellcwtibe d3RfaGat422) 100 |/ wel |
of each cell culture supernatant was pipetted into a

7 Q1AL k1 P XL AUPLY, REER, SEPKAE Mo i
ﬂi’é’lbﬂ @&(bmﬂélgn"t swpplementedaridu 9% FCS andaaSmT mtwquﬂnn—6 and grown
%‘ AkbingeRnY of H@&ﬁ%@fﬁwl W3S baig w%eretthéﬁe(ﬁld%cf @ M@f@ﬁlml in a final

uffer. Next, 10Q gl/well of 50 |ot|nylate

EYH mb*@d(zt latwed &qsrozve@/rw@mb%l Jrasitnddselingere then
r&iRowdayecentitfi fatodd Thohybkidoata dRlthire Mipbfhatlihktypidallyl&itained ca.

%b%[%g}ﬁ%?pnvﬁp ggu; mee times and then incubated with

Each antibody was punﬁed as follows. Cell-free hybridoma culture supernatant
(250-300 ml} was loaded on a 25 ml MEP HyperCel column (Pall Biosciences) which
was equilibrated with 50 mM TrisCl pH 8.0. After washing with equilibration buffer the
antibody was eluted with 30 mM sodium citrate / 100 mM NaCl pH 4.1. Antibody
containing fractions were pooled and then dialysed (Spectra/Por 6-8000) overnight at
4°C against 5 1 of SourceQ buffer A. The dialysed MEP pool was loaded on a 10 ml
Source 15Q column (GE Healthcare) which was equilibrated with 10 mM TrisCl pH 8.0
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strept avi di n/ peroxi dae conjugate (D anova) for 1h at

R T. The plate was washed once -20- again and then
devel oped with 100/1 well ABTS solution (Roche Applied
Science) for 20 min at R T. The plate was then read
at 405 nmin a X Read Plus mcrepl ate reader. D
Measur enment of anti body bindingto free

.
108 100 I Wl WA %“‘%ﬁééth%‘éﬁﬂ"?é 7 Qe 9 AR from 0~
Aocebufler B il @ celymnyolumeso Buslgr Ricontainsd -IQmMpM V hive iaCl pH
Reptihdeniibaiy <hded 43Mbut 250 MO NAET NBichRdsy slane [ﬂdi’ﬁﬂual fractions

e RN —

$Hii6fi43 0/ap SeriARY/250Nml bysdomd edloire vudeynatams. obser ved

W t h non-phosphoryl ated peptide (tau 416-430). 10

Exanpl e 3: Determ nation of antibody specificity

towards full-length phosphorylated tau protein and

phosphoryl ated nmutant tau protein (S422A) by western

im0 i Sademmg 6 ndi-THhBssdrar2 ihRific Alitddies to

recogni se each of four different tau 15 species,

namels/ DiciimiiiAeH42 Zhec(iRgty-dtAhabodl tefor pRoshoRpside 1k 416-
»bau (phosphoryl ated tau) and p-tauS422A

ééﬁéég%@éﬁlated tau conprising Ser-*Ala nutation at

position 422). Tau and tauS422A were expressed in E

col i Impuleptormeasyre the sprcifiany dfdhe sitdodies ch thetchld dultBetstpernatants,

|
@&egtsmaﬁl R mﬁa&ﬁlt&%&@@m&@é hﬁ’éfnos ﬁ%%o Xl WS Enated with 0.1

toIrntro

&gfmlptllaéatsd Rliermbebepfids (a1 6430HSrH 2 bia P Oérﬁéﬂmﬁ (100
gﬁ’bvewaﬁ hlinaBegonvt RT 1%0h B8:1@hg)e TR plates Wiee fhen wakidd 3 times with

FBE e RS i 5B PP RLSE b 1 APy S o

bhpnmatatg wasatldabin.cadl ol ané tle plaes betiededfoe i i ghbomattemperature

glg[\gjr N attl 5}[[5?&1}’% ﬁg? bﬁ&%q’[{%‘ g?{[% v?a%{l‘lé%?a %\w&%]&é wash hﬁlffer In order to
delertlowgBhnistodyPLOCH Byell af palyalonglta@ﬁdamewagh@d;g/peromdase

%@ﬁgﬁy (BiandPi§ fal pﬁ §t N’@F eridinLRalRek éu%s&lueﬁﬁ)m)vashed again. Finally,

ant or er adi sh per oxi das
‘51 M&aﬁ@ ' gHUOF’dROE GPTAENORIES) Wicadsied g fhsrplatesingubated

mszm&dm ARIT dHi@lﬁtﬁ@drew thén teadlab 4@ EmEan SURELd FlbSmicroplate

g‘“ﬁ‘ﬁgt@‘ Aﬁ@l ied Science). As shown in Figure 1A
bod§f¥¥-2.5.2 and 2.20.4 (table 1) showed no

Cross- react|V|ty W|th non- phosphoryl at ed tau nor W|th )

. The antl bodles ar e thus hi ghl y selectlve for

rget phosphoepl tope. Figure 1B 30 shows the
specificity of r?nocl onal anti body AP422. The . .
monod e Fme Emt:?q eapabol ahaye Higs 4radle Bxqepbibatihg mictpfitre plates
Wera@awd withhote 1$ds fatéfgdfq;ﬁde 9 aNg-4 di luted
1: 2000 with 1%?11I r? TBSt buffétgr Thgﬂ}gl ot was

I nc ueaﬂfﬁ:gsu?grgén 'o¢ tE:mdmg to%'ee nrinosnhonentlde (tau 416-430/pSerd22)

100 ul/ well of each cell culture supernatant was pipetted into a microtitreplate that
had previously been coated with anti-mouse Fey antibody (MicroCoat, Bernried, DE).
The plate was then incubated for 1 h at R.T. with shaking and subsequently washed 3
times with wash buffer. Next, 100 pl/well of 50 nM biotinylated phosphopeptide (tau
416-430/pSer422) was added and the plate incubated for 1 h at R.T. with shaking. The
plate was washed three times and then incubated with 100 pl/well of 50U/ml

streptavidin/peroxidae conjugate (Dianova) for 1h at R.T. The plate was washed once
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following day it was washed and i ncubated for 1 hr at
roomtenperature with anti- nouse/ horseradi sh

per oxi dase (Pierce) diluted 1:5000 with 1% mlk in
TBSt buffer. 35 Detection was with the Roche ECL
system The anti body AP422 shoysgl. cross-reactivity

W t h unphosphoryl ated tau. -21- Exanple 4:

Ded-ak ﬁicﬂtﬁbﬂn asvefdp eH with Id@/ﬁlfwelMB?Q qu'ﬁﬂOIT (odhRUEplied Science) for

const ant kof f and the result SocCl at| on
g‘ﬂgll%ﬁftl% Ed%h%sléte Vet gt 1 WY 8 ?‘Pﬁi@g Pﬁ}l%\%cmplate reader.
resonance (Bl Acore 2000 from Bl Acore AB). 5
NHS/ EDCQVEReduramaém df Satibodchingisig (¢ioe ndi-phaphorABYedywipeide (tau 416-
ed with rabbit-anti nouse I1gG at a concentration
5 9gg/m in 10mMM sodi um acetate-acetic acid pH5.0
for 5 mn at a flowrate of 20 gl/mmCell culture
super g spteprogaduregs| desaibed gbave wraysed,xeem dlapf the microtitre plates

Cﬁ%%ﬁt’é@%ﬂhﬁl&f HeSpRdr] Qtea% FM dtetEfiendioy. 4. 150 nM
NaCl, 3.4 mM EDTA, O 5% sor bate and i njected at

ghglsg% IR enas deSrhe DG YRR B iybd G ghowed good

niding td_ﬁmrrhbil-ﬂERE&(h&be phodphopbptideNithaddl6o- 438/ pB crdd 2EINd\cross-

0.03% Ml I Lat e of
S LI hob BB LRLE Boflag il u70458)
di ssoci ati on for 5mnin 10 MM HEPES pH 7.4, 150 nM
NaCl, 3.4 mM EDTA, 0.05% Pol ysorbate. ko" and koff

viBxampleahn Dzeadmuhatmd of amihdd;esp&aﬁsmg tevardk tfuell-ldxgnlnl e

(PG 19 Spprhrei ana Bl el Sush BlarRiB ez by

awesdam Blbe data sets usi ng the 1:1 (Langmuir) binding
i nteracti on. The associ ation constant K was
cal cuhmtitexict mamne teord fokibéil aﬁ‘lﬂley wa-le(t@mse l&hﬂi tefdusdieferent tau

S ant | have es | n
YUY e 051 e BONT B ER R Rl PSSt |
HichesppSataabtaw) arl mt@lﬁf’r&ﬂ& |(1ohotsph0r2KateN|éau hanpxm‘ing ﬁq—+Ala mutation

Ebgﬁgﬁ &% S’h%ﬁi 1%93’422')\ %Céxhga@sew ih'z EJSDE ?lﬁ"lﬁed accordmg to

pos at ed etl catln

@%ﬂﬂ%)ﬁqﬂé pzrqs?m% Wéfepth'é‘k piresakgTy bafr@RE% r}ﬂﬁ%nw!gch was
tsh@wn\ﬁ@ﬁit@ﬂﬁcem ﬂios E@gtbﬁp? aﬂ 2268 Rl%s 3- nuilfiﬂéf Gf &hm in tau.

§R$ Egg{):{ %el Q@s oa gn%ahit t | bﬂ%ép%}g t@ ngeﬁ,esﬂfbsequent to

lebdfctrophorks thl:/pMsteﬂﬁ svaré thn‘f&rré’l tb nArdell@osBb§ f3ndixd Héstern
blottifig ptékol BB Wt Bictndidd Qveitight %€ vith individual hybridoma cell
culture supernatants that had been diluted two-fold with StartingBlock (Perbio). Afier a
standard washing procedure, the blots were incubated in 2 ng/ml anti-mouse antibody

/horseradish peroxidase conjugate (Perbio) for 1 hr at RT. The blots were then washed
and developed with LumiLight ECL substrate (Roche Applied Science). As shown in
Figure 1A, antibodies 2.5.2 and 2.20.4 (table 1) showed no cross-reactivity with non-
phosphorylated tau nor with tau phosphorylated at Ser (or Thr) residues other than
Ser422, The antibodies are thus highly selective for the target phosphoepitope. Figure 1B
shows the specificity of the monoclonal antibody AP422. The monoclonal antibody
AP422 was obtained from Prof. M. Hasegawa (University of Tokyo, Japan} and diluted
1:2600 with 1% milk in TBSt buffer. The blot was incubated overnight at 4°C. The
following day it was washed and incubated for 1 hr at room temperature with anti-
mouse/horseradish peroxidase (Pierce) diluted 1:5000 with1% milk in TBSt buffer.
Detection was with the Roche ECL system. The antibody AP422 showed cross-reactivity
with unphosphorylated tau.
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-22- Exanple 5: Western blots of AD brain extracts

M crot onme sections were prepared from Braak-staged AD.
brai ns and control brains. Ca. 50 ng wet weight
tissue fromeach brain was di spensed i nto Eppendorf
tubes. 5 Each tissue was ther% jhonogeni zed in 10

vol unes of ice-cold RAB-HS buffer using a hand-held

gl ass- honogeni zer. Honobgenates were then centrifuged
at 50000xg for 40 mn at 4C. The resulting pellets

%ﬂﬁgﬂé Qshé&%ﬂﬁﬁgtl Ce% f}JCIE,Pﬁn‘?d

by
geni zation an ged at ﬂé)SOOOxg for 40 mn
at Fﬁle r&i@%oﬁﬁédﬂ; raadiyfp%m%a@éﬁmg/\ﬁgs%craﬁbﬁlb&%@arﬁmwere

??gﬁs' ﬁlaws Su&fec %érw%gaw@%cqxﬁgo%ﬁﬂne@wg?gé@)

descri bed above, except that the first anti body
( 2. NRS/EDtlactivaed Sensetekips (Okid, Bh@m@ AB)SN@LB kodtediwith rdbbit-anti

T’SOL%‘T‘E%G L L3 é%n Btrfﬂ%sgﬁclkj é%%ﬁf'm dl; M t e aceltaté-nce'ﬁc A5 pHS5.0 for

Sonnsapladlopt sateolt 200 plg oir g2llicnltunersapernatants were diluted to a final
RS dy D %éima?i/ol?@%s@f VR B &NPH‘EP@Stﬂ}?‘? 4S150'RiNE NaB1,13% mM

be e (gecte si nce hyperp hoséf gry ated tauy usually

FEXRA 03% Pokysertfafestind iBiecistl af howmicafil0 HUSRIRIVeR dperiod of 2

166 CRlphdjfeptide bhgorRMbspRdry kel ﬁeﬁﬂﬁé (({n [%(mwo;irﬁm W HEPES pH
) [ e .anti bo

S S b Y TR ST prERs eShen opd afa fow rate

o160 pl/min fo2rminaThs wistfhllovekhedisseiatonifoy5 andimbd mM HEPES
QﬂEDrfE ain extract.

pg(«/a 1 B ]I\Tgm%%o 'S ofgﬁ“é\ml?)éhasff’%a/%rg% of AD brain

sectl ons 20 Cryostat sections of unfixed brain tissue .

f r ofecid tkore erd e palpulaied fosythgsensogemmn afteralpuble referencing using

HIAS6RRhRAib STtvdar® @&drﬁﬁﬁ 4tlhB!A&ﬁ:§ SMdd¥RIwere ﬁtted gobally

dla edfor r%tgltr][e Slél e, .Braak séﬁ%

a%%’& a\ﬁéisélsl‘ & @g’?“%‘d‘nr)r ading infgragHen, %%@é‘on

condtint Kgvias-calchbadi2@a kgt pody (Wheatl ey S. and Wang

Y., Methods Cell Bio 57 (1998) 313- 332). A successive

t
am) F?‘E_% gﬁ%&% gﬂ: 3“?1'3%%{%%8 bgl%wd eé tgp@@(?megse% ve é(d values in the
e pimolapans istihgo ean mqnsndewdéo mmsa@@ idh bigh affinity.

NefRbIah &shtid dfis 8K ewaB iy &@:&%h%th%e Q@ﬁ)ghoﬁhorylated peptide,
oe evea

i u%tag?aﬁc’ t eé‘fiag%b@gf %réipcaés?ﬁqrﬂhg @&?511%9@92 tope and %ﬁ%ﬂgt e

| weit&@hlsnra:gules iarex@spri3. (Lei ca, CM 3050 S) at a nomni nal

t hi ckness of 10 m After adhesion to pre-cool ed gl ass

oL 9o R 1 35 E By £ T e oy 2204
acetone pre cool ed at -20C for 2 mn. Washing with PBS

was done twice for two m nutes. Blocking of
unspeci fic binding sites was done by incubation in PBS

—awth-b8e-Bovine serum Al bum-A—{-BSA)—and--10%-ovgl bum n

(OvVA) and 1% nor mel Tgpafe-s5/peh®r 20 min. Angi-
p-t.auss ??A antibodies were lised at a concentrdtion of

cAfed/ M| i nyPBS V\hthk} % aSA, B5 1 90 OVAgand | 46 nor nal
goat_s erum r 1 houf™ Aflt er washing with PBSland | %
h \
BSA, 1/Ms 1/s 1/M nM
| 252 8x10° | 8x10° | ogx10 11
2.20.4 7x10° 1x10? 7x 107 14
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slides were incubated with affinity-purified goat
anti-nmouse (GAM 19gG (H+L) conjugated to Al exa 488
(Mol ecul ar Probes) at 15 ug/m in PBS with 1% BSA for
1 -23- hour. Slides were washed 3 x 5 mnutes with PBS
and I % BSA and counterstainedwth a nonocl onal
nmouse anti body agai nst AR (BAP-2, Dr. M Brockhaus,

F. Hof fmann La Roche, EP130424) at 5 g/m in PBS with
1% BSA for 1 hour. Slides were washed 3 x 5 mnutes
viExamplgs: Westerm biptsiof A brainedtiagiser sed in 0. 3% sudan
bl ack in 70% aqueous 5 ethanql for 5 mnutes to redu
aut ofMtFé‘Pfég’@éﬁ&@ﬂéﬁ”eF“r pisparee frem Rrapkstagpd AD- braiws gpd ﬁontrol

s .ath 30 Qﬂlg #odweight tRSESTrimtdachBiag wﬁé ﬂ@ﬁ@swﬁlﬁ) Eppendorf tubes.

PR B b B br R o Ly p188153 9T RARu)S RASHHS ppler wsing a

i ot thetBlgl assriroatapicpidemblosm gbnpds weatkithadteatifiSidpraP0lihg for 40

tlﬁﬁ‘l @”ﬁgér%sxﬁﬁhéﬁéi%l’s A2 %d&&‘ rﬁi‘hs-?&,@éls% 15981 ve

TES were recor

Aaanmgeamﬁmmqigceatrzf@g@ﬂ@t 300K)xadpr 4@min pERyEsThefresulfingsupernatants
re&erésiled Fioh 1§ NEY8S- PRI géﬁm&%ﬁeaﬁmleﬂs \#1 bd¥h supernatant.

0s .. Resu re shown i gur e
‘5’3%%30(35%& 3 catied o Rees el abar god 1 B anibddy (.52,
Qﬁlhlﬁ@ti agdesefibél bweewas dilikdwalsgg/nil msm,gmaimaﬁﬂﬁs are shown

hes flhel aglglggneu:e(élf abﬁl ldelét\zé/lclr:té%ial gofce)rm \A/e?%08$ r?l?tc'eg at Ser422 in
IEe RéLBr -inselyble(FYruolubledryh axtuads. (ermm a¢ bs evcpebt;td swget er
%@E%P@Q)hﬂ}llﬁe@gl}lﬁﬂge}lg’ Sk Qﬁ ib ﬁactior%ﬁth@@ﬁ)’akt Normal tau occurs

etecting pSer4 inta

dp heipB-sofuble fiagtionand &lﬁaﬂy éléqu isdey ?ra@r@a%@nﬂf dhe antibody with
ABRHdBoh ﬁ‘i’ﬁiﬂfQﬂ damfllest 'Qh@ﬁ‘ﬂ?&fsﬁf( ef staRinfavRfleakith disease
ant i odi based dﬁ t‘@i‘} amno acid s Iguence

ﬁ}‘FégV&P P?/S H’P%ﬁﬁa ) Hhcigentra] br a%’afi’fgf S416-
IDM\/DSP(lATLA- D430. This sequence occurs in tau

towards its Ctermnus. A honol ogy search of protein

TORGIE 6: BnhAldhdtodheMaal adalybR lof WIE bRAig Rkstidieml ogous
am no acid sequence 51802-1 NLLESPQLATLA- E1816 occurs

t owardgodidtaesiidng bﬁhﬂﬂﬁedﬂﬁalﬁftlsﬁﬁw&om cortical human brain regions,

?"Pﬁaa%g”bam? SREGLTL SRR AU MR bofbipsEElo Qpeimers

lolissase, Birany stdge \HnScdmmdﬁ weredabded beihdisovimmdmoiinomeence with
: . ol ]
GRRLAals &N &ihbo nt | %tf’é& g'wan%f hglé;hd’dg) & Bio 57 (1998) 313

cross-reacts Wlt

- A8k Ausugeesiiedo-stp lﬂ‘Pﬂbﬁtl‘Eﬁ B’ﬁ%ll?? ditg dé@ﬁfsb%mé ﬁtltlwnrttm&}?t%

Eﬁtlmlwa%lchq@é Fevelldx b Zém\fg mfﬁea%wﬁtﬁsum@m IgG (H+L)
or
P

vveretr a 30 .(Alexi.s
Attt i Kloxd 4kl GARCUBE PIRED. SsHrisilrvaY Sapis Afhsptide was
dbe&nl‘dveallaaﬁdmd-ﬁa{ﬂaqhefs.or a further 1 hr at 37C .
Medi um was renpved and the cells extracted into

In detail, Sections were cut at -18°C using a cryostat (Leica, CM 3050 S) at a
nominal thickness of 10 um. After adhesion to pre-cooled glass slides (Super Frost Plus,
Menzel, Germany), sections were hydrated in PBS and treated with 100% acetone pre-
cooled at -20°C for 2 min.«Washing with PBS was done twice for two minutes. Blocking
of unspecific binding sites was done by incubation in PBS with 1% bovine serum
albumin (BSA) and 1% ovalbumin (OVA) and 1% normal goat serum for 20 min. Anti-
p-tauS422A antibodies were used at a concentration of 10 pg/ml in PBS with 1% BSA,
1% OVA and 1% normal goat serum for 1 hour. After washing with PBS and 1% BSA,
slides were incubated with affinity-purified goat anti-mouse (GAM) IgG (H+L)
conjugated to Alexa 488 (Molecular Probes) at 15 ug/ml in PBS with 1% BSA for 1
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100 I of Cytobuster (Novagen) and 25 | used for
western blot analysis. Western blots were perforned
as described in exanple 5. The result is shown in Fig.
4. The antibody 2.5.2 showed cross-reactivity with
phosphoryl ated MAP2. 35 -24- Exgnple 8: ELI SA assay
for detecting tau/pSer422 in okadaic acid-treated

M. Salask ety £REd 3 x SAMBtR SHOBA8HO M, BSNa%d QUM BSined with

t au eng}gg nousl%ltlmfg, horé@ﬁf‘é %gﬂft}\’g %3\%1 E:Lﬁogﬁ%gmm

cﬂoaﬁalﬁ?laﬂmn) at ANganlrie PBSblals 1 YNBSS Adbl Bhaure Shdést wergovashed 3 x 5

Iﬂpn{l%s a I?Sclg'lzﬁ%d g‘g%'s‘ip{tégu\% E'H]ge(} e%(lilagﬁ elsﬁ1 %tkl ih %% adqueous
P@’@Q‘Dl fof 5 seinutes fUrl’Qé\lqmeﬂ‘noresmrtce of dnofysqin Afigrone gmsrhgzth 70%

%ﬁ]!aha ﬁﬁ% Ahen with%&&%fm&st Werd-washM RKB93 Frdtitsh P19 and
seqaent Y, ol ution conpri

waenwwmtmm tam {85384 Bekhefcontrels ineladed
ahﬁlméu n0tise3@ G antiBodi& I Sighhh)andthé 8bndBy hittbddiakehe, which all
direct i n the ELI SA assay described bel ow. Antibody
Y gﬂé‘é ﬁnylated using biotin-NHS at a ratio of
20:1 in phosphate buffered saline, pH7.2. Antibody
5A6 {iDeses|vopereacorled Stithdi Beis+isiopthodmsiBgnld 0x/0holjestisiet Images of
Bbihl YR iork AL il ofd rfer hofbshdlti 0 of 8:1
according to the 15 protocol supplied by BioVeris
(BIOVeI‘IS Corporation, Gaithersb rg, ryland). In a
t ypi Raultgggshovwgn Fieuse o phegnitho Yéf@éll\“fg&m*@’éﬁ Gtgres associated
hétdBe panislaky bﬂmzlhémﬁ ISieé4Re) eel At prothindnt@if kiwse Béingf

1:50 el ted for 30 ﬁ

BT el At Heyrni{ Pept bleledide o R pstrophic
Béuritenfurmehding plagaet (vaswdlifE hylcoBitet siguan with afauhyloid-specific
thtrcb prepared as descri bed above). The m xture was

then Tncubated for 3h at 4C with 20 shaking. All

sanpl es were prepared in 96-well mcrotitre pl ates.

“Subsequently 125 ul buffer was added to each sanple

HEnamplal :cWiretesu bleds for détatingipSekBBinana lapd MAP2 in neuroblastoma
%Semzz standard curve was prepared by diluting
Uraets pag. phosphoryl ated tau in ceII extraction
buf f y u/ r4 2 I [
assun‘f‘rr%esp %’%r(rit%l Ig%] Se&%’eg%; osp io/n ﬁaft;?ng%f) dl% 1lsobr"1Sed on the

mnbwmuhwlqueltca umstedmréy mHMm@S‘BZShm ngmels Sl éﬂ dar d
A E Bk ea{c@ 0B irpeautt&m@ﬁé @-telfmlﬁug( A

106 ce ore and af ter a| c. acld treatnent
bomology afr‘%h ofjprof;&rn HHBPISE Gk taéasea revealgrihat theugllgmomologous

#hinchcld d’é:@ﬁedc@ SABOERVL. DBSPORAITHA-ENE1 ©bccf totvhRls the C-terminus
iﬁ%@ﬂcﬁ%&wﬁ -apiogiatgdproteip MAPAriAN-a gelky theakt with gkapigacid and

~ amalyzed bt western blot using the antibodies described above do indeed contain a high

molecular weight protein which cross-reacts with antibodies 2.5.2 and 2.20.4. The
molecular weight of this protein is consistent with it being MAP2.

Cells (1x107/well in serum-free medium) were treated with DMSO or 10uM K252a
(Alexis) for 1 hr at 37°C; the medium was then supplemented with DMSO or 2 pM
okadaic acid for a further 1 hr at 37°C . Medium was removed and the cells exfracted info
100 pl of Cytobuster (Novagen) and 25 pl used for western blot analysis. Western blots
were performed as described in example 5. The result is shown in Fig. 4. The antibody
2.5.2 showed cross-reactivity with phosphorylated MAP2.
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an epitope consisting of Ser-I1le-Al-A2-A3-

Ad- Ser-Pro-Ad n-Leu-Al a-Thr-Leu-Ala- 5 AS, wherein A
is Asp or Asn, A2 is Met or Leu, A3 is Val or Leu, A4
is Asp or u and ASis Asp or Qu. 2. The anti body
of claiml1, wherein Al is Asp,.242 is Met, A3 is Val,
A4 is Asp and AS is Asp. 3. The antibody of claim1,
wherein Al is Asn, A2 is Leu, A3 is Leu, A is GQu and
AS 10 is Gu. 4. The antlbod of clalml or 2,
ieanaplip 8t RE13hapssydor Betegting Em&la‘iﬁre%m okadaic priddraated

ggl defs not bind to tau conprising
unpﬁosp orf/ll gt%d Ser422. 5. The anti body accordl ng to

any qQneNSfnetlodld¥fonta dfls %xgﬂé@@tﬁ@ bhddelfoud lzﬁiifn of
to. MAP2 c on‘{) $r 0- Se

[ 3 ang th bi_nd
{e9IRgEPOULIgRA %rg%?goqu ol ﬁsﬁwafrsﬁe wtﬁs%sdm% acigh g
anti body of claim2, wherein its Kd for the peptide
consilsANSheafobBatontd @lldape cultured in medium at 37°C and plated into 96-well

'#[‘wfo\t/%le rpﬁﬁ S a%?i é@%%ﬁ)f rZ%',] X an%‘eﬁg/;‘%ﬁ% ;{Q@ﬂgﬁlﬂe{ﬁ%@ﬁ% Predium.
dfeer @ hon &ulﬁwe the eellg arenthen treaied wWethart plModkpdiis acid for 2

%&H&ﬂ% ani bpzpﬁﬁutuﬁpc&npn-@h?g AL/ ADItoARE 20 UMEDPA is added

alrrs wherei n t he ant

thscsells é}ﬂkﬁlh @rﬁ&mncﬂs ﬁacéﬁrw gxirastisshen u%gmrﬁ\@bzmébe ELISA

sta&déﬁtrib@@lba@w di agnostic of neurol ogical disorder,
whi ch nethod conprises (a) contacting a sanple vvith

::(I;re}p ! 15?%? zng fy&lid %téxhyji?tﬁtg ugﬂﬁg B)giagl\?l){% &16 % el o% phosphate
bufiecd sTlive, pHY ﬁo&nt;body &h@(l@@vewmreatah Snehnsdﬁmdoma Bank,
?ﬁ%rﬁﬁf of! I§w§ % Rela BB ledSwith W Gﬂ"]at a”i\aﬁ@é\ﬂ@g af:&frdxﬁlg e the

tect i3
otBe Saplicd Ry TooN e RSy CararaBon Githembusg Mg In
e tl@?h agsﬁ%r,lzst;g s@epravidir- Baat&ﬁhs@adge geA@isc( Jﬂﬂmft@@aie@oxporauon)
e en
FRYTOE ew#@?aﬂ@f{ ¥ 305fn e o 1o biotin-antibody at

AL, I‘Ibcth:s Slﬁixﬁ:mrwas thes add@dl 5( pal)of colh bxtcdct agd 25 phBWHeggddtdmtibody
t 0

2o RbaRats horfhellallbvor; PdimpS seMASRREL Pt pt4oC with

ﬁbalmgal Adk sagipdgsrwerg poapared in Rfevadl mlcrﬂérqzdhtss &ubpeguently 125 ul

de ffa%%dadaxd Yéﬁéa"cﬁ% ?ie%ﬁ'p% mehgﬁ%mﬁfn@veﬁ@msatahmy%r
ELI SA. he anti po %‘* accqQrding to_any

T ar R g SumG B uhng &R GPOgrphosphorylated tau
G sl &@astion buffer; calculation of tau/pSer422 level in cells assumes 1 mole

phospho-Ser422 phosphate/mole tau for the phospho-tau standard. Figure 5 shows a
standard curve and typical values obtained (on the basis of 1 x 10° cells) before and after
okadaic acid treatment.
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15. Use of claim 15, wherein neurological disorder is

Al zhei ner's di sease. 16. Use of the antibody according

to any one of claiml1 to 8 for detecting tau

conprising phospho-Ser422. 10 17. Use of the antibody
according to any one of clains,% to 8 for detecting

MAP2 conpri si ng phospho- Ser18& 18. A kit for

di agnosi s of neurol ogical diggggders, which conprises

the anti body according to any one of clains 1 to 8.

19. A kit of claim 18, wherein neurol ogi cal disorder

i.s Al zhej I sease, 15 20. it for detecting t

dongt @twg&%%% graghtibereol i ‘ﬁé‘{éﬁﬁ? P gitoph Eonsitiingatper-lle-
acc M IdADAI-A LBy (POSYIProlGlnTRulA laol 18- LéillAlaAAK,l dndfdokes not bind to

comphrB R ReSs G Pty R BT aR A AT SO e e Lew Ala-

1 t A whe@in AlceAkp whieh Ak tscMcteB IteheAdns ValoehLeu, A4 is Asp or Glu

acc i ne of claiml1 to 8 20 23. The cell
of %Fgfaﬁqi%@p\%ﬁg}rhgl n the cell is hybridoma. 24. The

cell -of ¢laim V\herel n the hybridoma i s _DSM A p%
E%mamﬂiwﬁ ol an? 5, WhergrrtNEASR: ATrisNdet 4P11pY af A4 is Asp and AS

Hof igmgn- La Roche AG <120> An anti body which

recognlzes phosphoryl at ed pol ypepti des <130> 23732

Bar ReRIIGED TGl 1y hEs AT A3 Afip A0 D3 LSRR is Gl and A

<21%Ghonp Sapiens <400> 1 Met Ala Au Pro Arg dn
GQu Phe du Val Met Ju Asp Hs Ala dy 1 5 10 15

-E'hr Th¥ 'ént@dﬁylfﬁlélagnyl A Wefbit HR AP0 Bin % 158 YorhPFising phospho-

hr
Ser422 anc? does not bmd to tau comprising unphosphorylated Ser422.

5. The antibody according to any one of claims 1 to 4, wherein the antibody binds to

MAP?2 comprising phospho-Ser1808 and does not bind to MAP2 comprising
unphosphorylated Ser1808.

6. The antibody of claim 2, wherein its Kd for the peptide consisting of Ser-lle-Asp-
Met-Val-Asp-Ser(PO3;H;)-Pro-Gln-Leu-Ala-Thr-Leu-Ala-Asp is lower than 100nM.

7. The antibody according to any one of claims 1 to 6, wherein the antibody is

monoclonal antibody.

8. The antibody according to any one of claims 1 to 7, wherein the antibody is
produced by the hybridoma DSM ACC2762 or DSM ACC2763.

9. A method for diagnostic of neurological disofder, which method comprises
(a) contacting a sample with the antibody of claim 1 to 8; and
(b) detecting a complex formed between the antibody and tau or MAP2.

10. The method of claim 9, wherein neurological disorder is Alzheimer’s disease.

11. A method for detecting tau comprising phospho-Ser422, which method comprises

(a) contacting a sample with the antibody of claim 1 o 8; and
(b) detecting a complex formed between the antibody and tau.

12. A method for detecting MAP2 comprising phospho-Ser1808, which method
comprises
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G@n Asp An QQu Ay Asp Thr Asp Ala Ay Leu Lys GQu
Ser Pro Leu 35 40 45 @n Thr Pro Thr Au Asp Ay Ser
GQu Qu Pro Ay Ser Gu Thr Ser 50 55 60 Asp Ala Lys
Ser Thr Pro Thr Ala Qu Asp Val Thr Ala Pro Leu Val
65 70 75 80 Asp u dy Ala Prg(jly Lys Adn Ala Al a
Ala dn Pro Hs Thr Gu 85 90 9 Ile Pro Qu Ay Thr

Thr A ry Preo 00 105
1 BB Al i R R Gt
Al a ﬂa)giem@fmg/apomm fopgedilptweepethe aytsb@efrandMAﬁé GI
Thr Ay Ser Asp Asp Lys Lys Ala Lys Ay 130 135 140

Al Asiméhyd by Slaihin 1 bK B2, IWigrdh @hel: &Hmﬁéﬂlﬁe&c@dsby%@tem blotting,

Ala Pro Pra 150 60 Ay dnLys Ay dn Al
Asn N‘%“‘T‘P?}‘Stﬁ?]]b"fﬁllst@’ﬁil’gﬁﬁj‘z’a LYS Thr Pro 165 170 175

Pro Ala Pro LyS. Thr Pro Pro Ser Ser Ay Gu Pro Pro
Ly4 Gerof@he/antb®@0y 28®rdieg to My dxepofadams drto @l fyr diggnasisrof

Ser BLfRofd Gy Thr Pro Ay Ser 195 200 205
Arg ser0 aﬁﬁ%mﬁ?@ Ser Leu Pro Thr Pro Pro Thr Arg

Pro Lys 210 215 220 Lys Val Ala Val Val _Arg Thr
PHL; f@%m prPI@HsW@eM disqrger 1s pJzheimer’ ycéseazqo
Ser Arg Leu G n Thr Ala Pro Val Pro Met Pro Asp Leu
Li/& UAerof Yied ardibod aébordibg td ysy derrofickaml 1 © 8oy d&EtinEEu comprising

e Hs dn Pro Ay Ay 260 265 270 Qvy
Lys @%ﬁp@g 1%21?2 Ile Asn Lys Lys Leu Asp Leu SerAsn Val

A@n_ 275 280 285 b5er Lys Cys Ay Ser Lys Asp Asn lle
L5 Usgeofthe antibedrscoding @ any one of claims 1 to 8 for detecting MAP2
comprising phospho-Ser1808.

18. A kit for diagnosis of neurological disorders, which comprises the antibody according
to any one of claims 1 to 8.

19. A kit of claim 18, wherein neurological disorder is Alzheimer’s disease.

20. A kit for detecting tau compriéing phosho-Ser422, which comprises the antibody
according to any one of claims 1 to 8.

21. A kit for detecting MAP2 comprising phospho-Ser1808, which comprises the
antibody according to any one of claim 1 to 8.

22. A cell which produces the antibody according to any-one of claim 1 fo 8.
23. The cell of claim 22, wherein the cell is hybridoma.

24. The cell of claim 23, wherein the hybridoma is DSM ACC2762 or DSM ACC2763.

Hkk



290 295 300 Ser Val dn lle Val Tyr Lys Pro Val Asp
Leu Ser Lys Val Thr Ser 305 310 315 320 Lys Cys Ay
Ser Leu Ay Asn Ile Hs Hs Lys Pro Ay Ay Ay dn

325 330 335 Val GQu Val Lys ser Qu Lys Leu Asp Phe
Lys Asp Arg Val dn ser 340 3_4?_ 350 Lys Ile Ay Ser

Leu Asp Asn Ile Thr Hs Val Pro @y Ay Ay Asn 355
360 365 Lys Lys Ile Gayyelee Herhys Leu Thr Phe Arg
G u Asn Ala Lys Ala 370 375 380 Lys Thr Asp Hs Ay
AL¥0>J 8- |Hof fyain-Tgrrache Afer Pro Val Val 5er 385 390

3 40 : i _
e0sorn A eg Pl aEoghl 2 ho by THe g po (iftokPles
Se30-Pra3d@2n Leu Ala Thr Leu Ala Asp Au Val 420 425
4 Ser gse Leu Ala Lys G n Gy Leu 435 440
§§§%> gg g i_ EEL'§27 <212> PRT <213> Honp Sapi ens
< > -3 I\%t Ala Asp Qu Arg Lys Asp Gu dvy Lys
AlGO>Pr8 His Trp Thr Ser 1 5 10 15 Ala Pro Leu Thr

Ala Ser Ala H.s Ser, H's Pro Pro-GQu Ile Lys 20 25
%%>%Ea@"ﬁI@Vré1V' Elg Ay Gu dy Leu Val Arg Ser
Abro-Asm Gy Phe 35 40 45 Pro Tyr Arg Gu Asp AU Qu

@B%>Alag1}_'>he Ay QUHs Ay ser An 50 55 60 dy Thr
;%r3§eﬁonﬁosgagpénsLys GQu Asn Ay Ile Asn Ay GQu Leu

<400> 1
Met Ala Glu Pro Arg Gln Glu Phe Glu val Met Glu Asp His Ala Gly
1 5 10 15

Thr Tyr Gly Leu Gly Asp Arg Lys Asp GIn Gly Gly Tyr Thr Met His
20 25 30

GlIn Asp ggn Glu Gly Asp Thr Aap Ala Gly Leu Lys ggu Ser Pro Leu
4

Gln ggr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser
55 60

Asp Ala Lys Ser Thr pPro Thr Ala Glu Asp val Thr Ala Pro Leu val
65 70 75 80

Asp Glu Gly Ala Pro Gly Lys Gln Ala Ala Ala Gln Pro His Thr Glu
85 90 95

Ile pro Glu Gly Thr Thr Ala Glu Glu Ala Gly Ile Gly Asp Thr Pro
100 105 110

Ser Leu Glu Asp Glu Ala Ala Gly His val Thr Glin AIa Arg Met val
115 120 125

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly
130 135 140 :

Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro Arg Gly Ala Ala Pro Pro
145 150 155 160

Gly GIn Lys Gly GIn Ala Asn Ala Thr Arg Ile Pro Ala Lys Thr Pro
165 170 175

Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly
180 185 190



65 70 75 80 Ser Ala Asp Arg QU Thr Ala d U d U Vval
Ser Ala Arg Ile Val dn 85 90 95 Val Val Thr Ala A U
Ala Val Ala Val Leu Lys Ay Au @n Gu Lys 100 105
110 du Ala @n H's Lys Asp Adn Thr Ala Ala Leu Pro
Leu Ala Ala U 115 120 125 Qu Thr Ala Asn Leu Pro
Pro ser Pro Pro Pro ser Pro Ala Ser G u 130 135 140
@sp Arfygr s¥alc1yhryrVaér Geu Kdau GAg [Belceprd elly Tt Ata cBgrser
Lys Met 18t u 145 150 15520060 Phe His Asp%&8n dn Qu
Leu Thr Pro ser Thr Ala Qu Pro Ser Asp 165 170 175
Grg darsafd thkysroGher 30 fddJThy Prid PrdSehr lArg &TW0 PEbYLys
GuAdp Leu 180 1852180 Lys His Ala AR@ Leu Val ser
@n Pro AU Thr Thr Lys Thr Tyr Pro 195 200 205 Asp
Lys JatSaTSRaVBiaiChiy Gy Aty pld Wyd s Cokb Logp féraAﬁ’ﬁq_ys
Pem Ala 210 215 2280 Leu Phe Ay Hx Thr Leu Val Axo
Ser Leu Qu Asp Met Lys Gn Lys 225 2°30 235 240 Thr

S R0, Sl VA 00 60 RS S

Trp Phe Ile Gu Met Pro Thr Glu 260 265 270 Ala Lys

a Pro Ser
55 4503 dilv ok 1Y afi an gotewe'rywbs &0 5 SR
Val Phe Asp Asp Ile Pro Lys Trp 290 295 300 Glu Gly
){ An 1p ser Pro Met Pro Ser Pro Phe G n Gy
&y Lyso f@)n desThn@snddis Prie LPHrAIebePSgr A X3h G\m
Met Lys°Asn Gu Ile Val fr @ u 325 330 388

Ser Lys Cys Gly Ser Lys Asp Asn Ile Lys His val Pro Gly Gly Gly
290 295 300

ser val GIn Ile val Tyr Lys Pro val Asp Leu Ser Lys val Thr Ser
305 310 315 320

Lys Cys Gly Ser Leu Gly Asn Ile His His Lys Pro Gly Gly Gly GlIn
325 330 : 335

val Glu val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg val Gln Ser
340 345 350

Lys Ile Gly Ser teu Asp Asn Ile Thr His val Pro Gly Gly Gly Asn
355 360 365

Lys Lys Ile Glu Thr His Lys Leu Thr Phe Arg Glu Ash Ala Lys Ala
370 375 | 380

Lys Thr Asp His Gly Ala Glu Ile val Tyr Lys Ser Pro val val Ser
385 390 395 400

Gly Asp Thr Ser Pro Arg His Leu Ser Asn val Ser Ser Thr Gly Ser
405 410 415

T1e Asp Met val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu val
420 425 430

Ser Ala Ser Leu Ala Lys Gln Gly Leu
435 440

<210> 2

<211> 1827

<212> PRT i
<213> Homo Sapiens

<400> 2



Thr ser Pro Phe Ala Pro Ala Phe Leu G n Pro Asp Asp
Lys Lys Ser 340 345 350 fi Leu Gn dn Thr Ser Ay
Pro Ala Thr Ala Lys Asp Ser Phe Lys Ile 355 360 365
GQu Qu Pro Hs Au Ala LyS Pro ASP Lys Met Ala Gu
Ala Pro Pro 370 375 380 Ser Gl3u Ala Met Thr Leu Pro
Lys Asp Ala His Ile Pro Val Vaf u 385 390 395 400
GQu Hs Val Mt Ay Lys Val Leu u GQu Qu Lys Qu
wéta Ald enspsEl iBDbg 4K3 Add 610 Gl yGLYs Wia Mad HES mr@ mhrAsgr
Asp Thr Phe TAr Pro Ser Ay A ACGA u 420 425 435 Pro
Ile Leu Thr Qu Lys Qu Thr Au Leu Lys Leudu Ju Lys
ATH pré32ud il €48 at1hhEed 1:02S8rs 6P Hi¥spid Bril @uVale ko
Lys GQu Set0Lys Pro Pro Lysz#50 455 460 Pra0Al a Asp
GQu dulledy llelle dn Thr Ser Thr Gu H's Thr
48P AT Qg7 80, esRPIGIF bt LK 250 a0l 1iPlRe
Thr Thr3sAsp ‘Met Leu Lys n 485 4907495 4psp Ser

Pro Val ser Leu Au A n Ala Val Thr Asp Ser Ala I\/let

00.505 51 r L

B THY et e ey EZ% Pty ¢y 8 sl

Ille dn Qu Leu Phe u Met Arg VaI Asp Asp Lys. 530

535 540 As le Gu.d AlaélyaThr se

%xf@r J¥fe Man A=Y 55@6 AgL ¢ oG1I‘-”hlee”TgE}r
u Asp Lys Ser y Met Ser Lys Tyr Phe G u Thr ser

565 570 575 Ala Leu Lys AQu Gu Ala Thr Lys Ser Ile

BUAR dsg ygg@up@w g G”Igg@'lusgg‘l sgg Ala Arg Ile \9/&511 Gln

val val Thr Ala Glu Ala val Ala val teu Lys Gly Glu GIn Glu Lys
100 105 110

Glu Ala Gln His Lys Asp GIn Thr Ala Ala Leu Pro Leu Ala Ala Glu
115 120 125

Glu Thr Ala Asn Leu Pro Pro Ser Pro Pro Pro Ser Pro Ala Ser Glu
130 135 140

Gin Thr val thr val Glu Glu Asp Leu Leu Thr Ala Ser Lys Met Glu
145 150 155 160

Phe His Asp GIn GlIn Glu Leu Thr Pro Ser Thr Ala Glu Pro Ser Asp
165 170 175

GIn Lys Glu Lys Glu Ser Glu Lys Gln Ser Lys Pro Gly Glu Asp Leu
180 185 120

Lys His Ala Ala Leu val Ser Gln Pro Glu Thr Thr Lys Thr Tyr Pro
195 200 205

Asp Lys Lys Asp Met GIn Gly Thr Glu Glu Glu Lys Ala Pro Leu Ala
210 215 220

Leu Phe Gly His Thr Leu val Ala Ser Leu Glu Asp Met Lys Gin Lys
225 230 ' 235 240

Thr Glu Pro Ser Leu val val Pro Gly Ile Asp Leu Pro Lys Glu Pro
245 250 255

Pro Thr Pro Lys Glu GIn Lys Asp Trp Phe Ile Glu Met Pro Thr Glu
260 . 265 270

Ala Lys Lys Asp Glu Trp Gly Leu val Ala pro Ile Ser Pro Gly Pro



825

Glu

ser

385

Glu

GlIn

Pro

Thr

Pro

465

Phe

Asp

Thr

Glu

545

G u Leu ser Asp Thr Arg Qu ser Val Hs GQu Ser
Asp Thr 595 600 605 Met Ser Pro Met H s Lys Asn
Asp Lys Qu Phe G n Thr Ay Lys 610 615 620 du
Gn Pro Ser Pro Pro Ala G n GQu Ala Ay Tyr ser
Leu 625 630 635 640 Ala Gyn Ser Tyr Pro ser Asp
Pro Qu Gu Pro Ser Ser Pro An 645 650 655 Qu-
Met 2Pge Thr Ile Asp Pg® Lys Val Tyr g5 A u Lys
Asp 660 665 670 Leu His Ser Lys Asn Lys Asp Asp
hr Le er Ar ser Yo 675 680 5
BE PeE ez hrg dutlys £fih Vi el Ap AL P pra g b
690 695 700 Pro I\/Et Ser cys Leu Asp Ser Ile AI a
Phe n Phe d 705 710 715 720 _ Q&
£l warct Bt dgparer €67 Mg ef difoTthe ALh Mrg;g
725 730 735 y Ser Met Asp udy Asp Asp Tyt
Pro Ala Thr Thr Pro Ala 740 745 750 Leu Ju Lys
phe Th‘]quﬂhE'"gDr*—Gu\%P ‘L MeErLysy s iudle ¥l Tgrnfﬂu
760 765 £au Lys Val Lys""Ala Thr dy ad
Thr An Ala Au Ile 770 775 780 Ser Cys Qu Ser
fe PrewPhal ald ywso Asla Pl LE%S Ty 8rdNspGhgp Ih$ Ly¥8%r
795 800340val Met Ala Pré@%Asp Leu Pro 4 u3f®t Leu
Leu Ala Gy Thr Arg 805 810 815 ser Arg Leu Al a

Vel cPerThil se\&lly At A al THal ATAl ayAgp/lser blys Ly82Dle.
83038er val Pro Ser &Q Thr val Val @& Asp Ser

Thr dy Leu Pro -------- -6 835 840 845
Glu Pro His Glu Ala Lys Pro Asp Lys Met Ala Glu Ala Pro Pro
370 375 380

Glu Ala Met Thr Leu Pro Lys Asp Ala His ITe Pro val val Glu
390 395 400

His val Met Gly Lys val Leu Glu Glu Glu Lys Glu Ala Ile Asn
405 410 415

Glu Thr val Gln GIn Arg Asp Thr Phe Thr Pro Ser Gly G6In Glu
420 425 430

ITe Leu Thr Glu Lys Glu Thr Glu Leu Lys Leu Glu GTu Lys Thr
435 440 445

Ile Ser Asp Lys Glu Ala val Pro Lys Glu Ser Lys Pro Pro Lys
450 455 | 460

Ala Asp Glu Glu Ile Gly Ile Ile GIn Thr Ser Thr Glu His Thr
470 475 480

Ser Glu GIn Lys Asp GIn Glu Pro Thr Thr Asp Met Leu Lys GlIn
485 490 495

Ser pPhe Pro val Ser Leu Glu GIn Ala val Thr Asp Ser Ala Met
500 5G5 510

ser Lys Thr Leu Glu LYs Ala Met Thr Glu Pro Ser Ala Leu Ile
515 520 525

Lys Ser Ser Ile Gln Glu Leu Phe Glu Met Arg val Asp Asp Lys
530 535 540

Lys I1e Glu Gly val Gly Ala Ala Thr Ser Ala Glu Leu Asp Met
550 555 560



Pro Val Thr Asp Qu Asn His Val Ile Val Lys Thr Asp
Ser An Leu 850 855 860 GQu Asp Leu Gy Tyr Cys Val
Phe Asn Lys Tyr Thr. Val Pro Leu Pro 865 870 875 880
Ser Pro Val G n Asp Ser Qu Asn Leu ser Gy G u Ser
Gy Thr Phe 885 890 895 Tyr @4_Gy Thr Asp Asp Lys
Val Arg Arg Asp Leu Ala Thr Asp Leu 900 905 910 ser
Leu Ile Gu Val Lys Leu Ala Ala Ala Gy Arg Val Lys
Asp RHeuTy®XHuddp 925 seY(6ly Pht Wer LxAalTyAdfhel g (Ehu Mra
Ser Ala His I1&%er Ay Asp Lys’@er 930 935 9467°Qy
Leu Ser Lys AQu Phe Asp An Gu Lys Lys Ala Asn Asp
A leuLy94Eau98 a5 1B60LyASEr Title ¥Rl Pke w16 sler Wsp Samr
Au Qu H $8A a Asp Ser Lys58u His 965 970 b Al a
Lys Lys Thr Qu Qu Ala Ay Asp Qu Ile Au Thr Phe
Gy ¢RHLe9 2985 980 A@gyG'l\(mSeﬂ—WﬂTWs Gy Ldrn1 Y Aspethr
Al'a Lyss#sp Leu ser Ile &m Thr 995 1000605005 Asp
Ala Ser Ser Qu Lys Ala Qu Lys Gy Leu Ser Ser Val

8 Sher vl e iy cbi~dys Yidhgotl Hp s

Ala Val Gn Gy Gn Leu Asp Val Lys Ile Ser Asp Phe

@%40%84)?9 éaggroﬁerfﬁéo (TéﬁP ‘%%’55“’1% é g)fyaeyr €e2r Tb{} Le

Leu Au Ala Thr A n Asp Met Thr Pro Ser ser Lys 1070
1075 1080 Ala Pro A n GQu Ala Asp Ala Phe Met Qy aﬂl
ala G Sex ym. B0 3BBBSROSY P09 ;uvé}u Pye Erued gggrﬁ

Lys Val ser 5Thr G u Val Ly & n Lys

Glu Arg Met Phe Thr Ile Asp Pro Lys val Tyr Gly Glu Lys Arg Asp
660 665 670

Leu His Ser Lys Asn LysS AsSp Asp Leu Thr Leu Ser Arg Ser Leu Gly
675 ' 680 685

Leu Gly Gly Arg Ser Ala Ile Glu Gln Arg Ser Met Ser Ile Asn Leu
690 €95 700

Pro Met Ser Cys Leu Asp Ser Ile Ala Leu Gly Phe Asn Phe Gly Arg
705 710 ' 715 720

Gly His Asp Leu Ser Pro Leu Ala Ser Asp Ile Leu Thr Asn Thr Ser
725 730 735

Gly Ser Met Asp Glu Gly Asp Asp Tyr Leu Pro Ala Thr Thr pPro Ala
740 ‘ 745 750

Leu Glu Lys Ala Pro Cys Phe Pro val Glu Ser Lys Glu Glu Glu Gln
755 760 765

Ile Glu Lys val Lys Ala Thr Gly Glu Glu Ser Thr Gln Ala Glu Ile
770 : 775 780

ser Cys Glu Ser Pro Phe Leu Ala Lys Asp Phe Tyr Lys Asn Gly Thr
785 790 795 800

val Met Ala Pro Asp Leu Pro Giu Met Leu Asp Leu Ala Gly Thr Arg
805 810 815

Ser Arg Leu Ala Ser val Ser Ala Asp Ala Glu val Ala Arg Arg Lys
820 . 825 830

ser val Pro Ser Glu Thr val val Giu Asp Ser Arg Thr Gly Leu Pro



1100 1105 1110 -7- Val Ala Lys Pro Asp Leu Val Hs dn
GQu Ala val Asp Lys Qu 1115 1120 1125 G u Ser Tyr
GQu Ser Ser Ay Au Hs @u ser Leu Thr Met Gu 1130
1135 1140 ser Leu Lys Ala Asp Qu dy Lys Lys Gu Thr
Ser Pro Qu ser 1145 1150 1155 .Ser Leu Ile A n Asp
GQu lle Ala Val Lys Leu Ser Val Qu Ile 1160 1165 1170
Pro cys8Po Pro Ala Val & Gu Al a Asp 84§ Al a Thr
Asp Gu 1175 1180 1185 Arg Ala Asp Val dn Met Qu
Fﬁ?‘@ Ve rfd s duPRG kis Hus %L{/a“l 1Q39_=,0Tﬂr|1%§p1§8'0 G1r$e|_reu
@ Thr Pro Asp Igse Ser Ile Thr PgeoSer Asp V

Ala 1205 1210 1215 du Pro Leu Hs Gu Thr-lle VaI

r Pr ., Al 122 r
%u A&p L 951Y|1a %%0 Xraer‘ %e A %_y% g?r?pnli\ég Ers%L UF‘gg
1235 1240 1245 Leu Phe Arg Ser Asp Thr Leu A n IIe

Thr Asp Le Val S r 1250 1255

&G G vehay; a%‘pes?f b e ekt el Ak €8 1Ry e

1270 1275 Gy e Qu Ser IVaI ThrIIeGIuAsp
ASP Phe Ile Thr 1280 1285 1290 Val Val @ n Thr Thr
T SWpsly hﬁiysp@%p txp ‘(31yA§rA"BIi Aspseeu ¥A95Th3Agr 11305
Val Arg Ph a Ala Leu du n Pro Qu Val Arg
Arg Pro 1310 1315 1320 Ser Pro H's Asp u GQu Gu
Bee WuwIlalcidvala.ys Aka MNaAG wl1al@B5AtR3R 11885 Aspl Glu
An Aa%8Bu Pro Lys Asp 8% Ser Pro Qu A% Pro Al a
Ser 1340 1345 1350

Phe Ser val Asp Lys Glu Ala Ser Ala His Ile Ser Gly Asp Lys Ser
930 935 940

Gly Leu Ser Lys Glu Phe Asp GTn Glu Lys Lys Ala Asnh Asp Arg Leu
945 950 955 960

Asp Thr val Leu Glu Lys Ser Glu Glu His Ala Asp Ser Lys Glu His
965 970 975

Ala Lys Lys Thr Glu Glu Ala Gly Asp Glu ITe Glu Thr Phe Gly Leu
980 985 990

Gly val Thr Tyr Glu G1n Ala Leu Ala Lys Asp Leu Ser Ile Pro Thr
995 1000 1005

Asp Ala Ser Ser Glu Lys Ala Glu Lys Gly Leu Ser Ser val Pro
1010 1015 1020

Glu ITe Ala Glu val Glu Pro Ser Lys Lys val Glu GIn Gly Leu
1025 1030 1035

Asp Phe Ala val Gin Gly GIn Leu Asp val Lys Ile -Ser Asp Phe
1040 1045 1050

Gly GIn Met Ala Ser Gly Leu Asn Ile Asp Asp Arg Arg Ala Thr
1055 : 1060 1065

Glu Leu Lys Leu Glu Ala Thr GIn Asp Met Thr Pro Ser Ser Lys
1070 1075 1080

Ala Pro GIn Glu Ala Asp Ala Phe Met Gly val Glu Ser Gly His
1085 1090 1095

Met Lys Glu Gly Thr Lys val ser Glu Thr Glu val Lys GIn Lys
1100 1105 1110



Pro Qu Arg Gu GQu Val Ala Leu Ser GQu Tyr Lys Thr
G u Thr 1355 1360 1365 Tyr Asp Asp Tyr Lys Asp Gu
Thr Thr Ile Asp Asp ser Ile net 1370 1375 1380 Asp
Ala Asp Ser Leu Trp Val Asp Thr G n Asp Asp Asp Arg
Ser 1385 1390 1395 Ile Met Thy G u G n Leu Gu Thr
Ile Pro Lys Qu GQu Lys Ala 1400 1405 1410 G u Lys
GQu Ala Arg Arg Ser Ser Leu Qu Lys Hs Arg Lys Qu
11314429 IM25Asp yeuPval PHis l6)s Glhr AGL Walr as@ yyArcdu
Il e¥dr Thr Pro du AF¥%1430 1435 1440 11Eys val Al a
Lys Lys GQu Pro Ser Thr Val Ser Arg Asp Qu Val 1445
dNbBed459r AIY A& skyScyyScAl &iVadluTyér Lya Lyis Aba cBuu
Leul®®& Lys Lys 1460113465 1470 Thr Ald4%al dn Al a
H's Ser Pro Ser Arg Lys Phe Ile Leu Lys 1475 1480 1485
Lo 8l a bk enilaygsd Wiu &y ALgs 059 G Thik Sekelpraeb1e)%ser
Val 1Lys ~1490 1495 151)1§0Arg Lys Thr Thrilsba Ala Ay
Gy GQu ser Ala Leu Ala Pro Ser 1505 1510 1515 \Val

S0 LS R I Rebiu PR kP W OB LEP R Wafll1f e
o AL Ay v §§ a. LeE Aigséséséo 15\21‘;52? E&%
RESE6Y5 B EEC THROA 1 BUP] b al7 ASETLFY AT TG psk Ty
Al aék?“g Aré Tgr Thr k%go?s% 1570 5575%%2{ S u Pro

Ile Arg Ar_gmrAIa GIMy te/s Ser Gy Thr Ser Thr Pro, 1580
Angg8la 5aop T Fht MOF LY y PRSI THRINARLY Q72 THHS PG Sty
Thr 1B Pro Ser 15951800 1605

ser Lys Glu Thr Pro Asp Ile Ser Ile Thr Pro Ser Asp val Ala
1205 1210 1215

Glu Pro Leu His Glu Thr I1le val ser Glu Pro Ala Glu Ile Gln
1220 1225 1230

ser Glu Glu Glu 6¢Tu T1e Glu Ala Gin Gly Glu Tyr Asp Lys Leu
1235 _ 1240 1245

Leu Phe Arg Ser Asp Thr Leu Gln Ile Thr Asp Leu Gly val Ser
1250 A255 1260 :

Gly Ala Arg Glu Glu Phe val &Glu Thr Cys Pro Ser Glu His Lys
1265 1270 1275

Gly val 1Ile Glu ser val val Thr Ile Glu Asp Asp Phe Ile Thr
1280 1285 1290

val val GlIn Thr Thr Thr Asp Glu Gly Glu Ser Gly Ser His Ser
1295 1300 : 1305

val Arg Phe Ala Ala Leu Glu GIn pPro Glu val Glu Arg Arg Pro
1310 1315 1320

ser Pro His;Asp Glu Glu Glu Phe Glu val Glu Glu Ala Ala Glu
1325 = 1330 1335

Ala ¢In Ala Glu Pro Lys Asp Gly Ser Pro Glu Ala Pro Ala Ser
1340 1345 1350

pro Glu Arg Glu Glu val Ala Leu Ser Glu Tyr Lys Thr Glu Thr
1355 . 1360 1365

Tyr Asp Asp Tyr Lys Asp GIu Thr Thr Ile Asp Asp Ser Ile Met



Tyr Ser Ser Arg Thr Pro Ay Thr Pro Ay Thr Pro Ser
Tyr Pro 1610 1615 1620 Arg Thr Pro H's Thr Pro Ay
Thr Pro Lys Ser Ala Ile Leu vVal 1625 1630 1635 -9-
Pro Ser GQu Lys Lys val Alalle lle Arg Thr Pro Pro
Lys Ser 1640 1645 1650 Pro AlagThr Pro Lys G n Leu
Arg Leu Ile Asn A n Pro Leu Pro 1655 1660 1665 Asp
Leu ky®o Asn Val Lys Ser3zsys Ile @y Ser 1iBBo Asp Asn
Ile 1670 1675 1680 Lys Tyr Gdn Pro Lys Gly Gy dn

v (W Thr. Lys .Lys_ 1685 90_1695 |le, As
B B8 B <) i YRR B Red AR, AspEadRer
1700 1705 1710 IIe Arg Hs Arg Pro GIy GIy Gy Arg Val
, (a 1715 1h20 1725 S r]I g
e bef e O o wew s, Bans iy o8 %qubvsw g
1740 AspAsnAIaHls I's Val ProGIyGIy y- Asn Val
s Ile As 1745 1750 1755 Ser dn Lys Leu Asn Phe
g% Fﬂ@. AﬂlaaA'L%/@“NE Ar SeTVARY Ay Lxﬁqu 7689 bys7Glu
HIS AlaGulle 11'€%%hr @ n Ser Pro %ArgSer
Ser Val 1775 1780 1785 Ala ser Pro Arg Arg Leu Ser
Asrs Rd  8Bhe 136r TISeG1HArgSeE 1Y lheg m'egeemr@s 1BO0G s Arg
Leu 18P G u ser Pro @¥3beu Ala Thr Leu 1A} G u Asp
val 1805 1810 1815 Thr Ala Ala Leu Ala Lys Gn Gy

Ligas \’lz8I20A1825's BS&LGIu E'igglﬁ@r Ior wvilger RIRE;' Asp Glu val

Arg Arg Lys Lys Ala val Tyr Lys Lys Ala Giu Leu Ala Lys Lys
1460 1465 1470

Thr Glu val GIn Ala His Ser Pro Ser Arg Lys Phe 1Ile Leu Lys
1475 1480 1485

Pro Ala IYle Lys Tyr Thr Arg Pro Thr His Leu Ser Cys val Lys
1490 1495 1500

Arg Lys Thr Thr Ala Ala Gly Gly Glu Ser Ala Leu Ala Pro Ser
1505 1510 1515

val Phe Lys Gln Ala Lys Asp Lys val Ser Asp Gly val Thr Lys
1520 1525 1530

Ser Pro Glu Lys Arg Ser Ser Leu Pro Arg Pro Ser Ser Ile Leu
1535 1540 : - 1545

Pro Pro Arg Arg Gly val Ser Gly Asp Arg Asp Glu Asn Ser Phe
1550 1555 1560

Ser Leu Asn Ser Ser Ile Ser Ser Ser Ala Arg Arg Thr Thr Arg
1565 1570 1575

ser Glu Pro Ile Arg Arg Ala Gly Lys Ser Gly Thr Ser Thr Pro
1580 , 1585 - 1590

Thr Thr Pro Gly Ser Thr Ala 1Ile Thr Pro Gly Thr Pro Pro Ser
1595 1600 1605 :

Tyr Ser Ser Arg Thr Pro Gly Thr Pro Gly Thr Pro Ser Tyr Pro
1610 1615 1620

Arg Thr Pro His Thr Pro Gly Thr Pro Lys Ser Ala Ile Leu val
1625 1630 1635



<213> Artificial sequence <220> <223> sensitized
antigen peptide <220> <221> MOD_RES <222> (8)..(8)
<223> PHOSPHORYLATI ON <400> 3 Cys Ser |le Asp Met val
Asp ser Pro A n Leu Ala Thr Leu Ala Asp -10- 1 5 10 15
<210> 4 <211> 15 <212> PRT <213> Honp sapiens <400>
4 Ser Ile Asp Met val Asp ser Pro G n Leu Ala Thr Leu
~Ala Asp 1 5 10 15 <210> 5 <211> 15 <212> PRT <213>
Poosesapilensys 14460ra15Aater Ikersarg ahrlete Chep g5 F2ro
Anledld Ala Thr Leu Al G u 1 5 10 15 163810> 6 <211>
15 <212> PRT <213> Artificial sequence <220> <223>

PrONROrsHrabes LpendindCeu <A28A 221 AMEJDiRESpr&ua»m
(7) .166%) 1660

Asp Leu Lys Asn val Lys Ser Lys Ile Gly Ser Thr Asp Asn Ile
1670 1675 1680

Lys Tyr GIn Pro Lys Gly Gly GIn val GIn Iile val Thr Lys Lys
1685 1690 1695

Ile Asp Leu Ser His val Thr Ser Lys Cys Gly Ser Leu Lys Asn
1700 1705 1710

Ile Arg His Arg Pro Gly Gly Gly Arg val Lys Ile Glu ser val
1715 1720 1725 :

Lys Leu Asp Phe Lys Glu Lys val Gln Ala Lys val Gly Ser Leu
1730 1735 - 1740

Asp Asn Ala His His val Pro Gly Gly Gly Asn val Lys Ile Asp
1745 1750 1755

Ser GIn Lys Leu Asn Phe Arg Glu His Ala Lys Ala Arg val Asp
1760 1765 1770

His Gly Ala Glu Ile Ile Thr GIn Ser Pro Gly Arg Ser Ser val
1775 1780 1785

Ala Ser Pro Arg Arg Leu Ser Asn val Ser Ser Ser Gly Ser Ile
1790 1795 1800

Asn Leu Leu Glu Ser Pro GIn Leu Ala Thr Leu Ala Glu Asp val
1805 1810 1815

Thr Ala Ala Leu Ala Lys GIn Gly Leu
1820 1825

<210> 3

<211> 16

<212> PRT

<213> Artificial sequence

<220> *
<223> Sensitized antigen peptide

<220>

<221> MOD_RES

<222> (8)..(8

<223> PHOSPHORYLATION

<400> 3
Cys Ser Ile Asp Met val Asp Ser Pro Gln Leu Ala Thr Leu Ala Asp



<223> PHOSPHORYLATI ON <400> 6 Ser Ile Asp Met Val Asp
Ser Pro A n Leu Ala Thr Leu Ala Asp 1 5 10 15 <210>
7 <211> 15 <212> PRT <213> Artificial sequence <220>
<223> phosphoryl ated peptide <220> <221> MOD_RES
<222> (7)..,(7) <223> PHOSPHORYgATI ON <400> 7 ser lle
Asn Leu Leu Gu ser Pro A n Leu Ala Thr Leu Ala Gu 1
5110 15 <210>58 <211> 15 <212»0 PRT <213> Arti fisci a
Sequence <220> <223> consensus sequence <220> <221>
VARLANT  <222> (3)..(3) <223> Xaa =Asp or Asn <220>
<%§ RIANT <222> (4)..(4) <223> xaa =Met or Leu
<2205 <¢¥31> VARI ANT <222> (5)..(5) -

<213> Homo sapiens

<400> 4

Ser Ile Asp Met val Asp Ser Pro GIn Leu Ala Thr Leu Ala Asp
1 5 10 15

<2106> 5

<211> 15

<212> PRT

<213> Homo sapiens

<400> 5

Ser Ile Asn Leu Leu Glu Ser Pro GIn Leu Ala Thr Leu Ala Glu
£ 5 10 15

<210> 6
<211> 15
<212> PRT ‘ :
<213> Artificial Sequence

<220> ' .
<223> phosphorylated peptide

<220>

<221> MOD_RES

<222> (7)..(7)

<223> PHOSPHORYLATION

<400> 6
Ser Ile Asp Met val Asp Ser Pro GIn Leu Ala Thr Leu Ala Qgp
1 5

<210> 7

<2311> 15

<212> PRT

<213> Artificial Sequence

<220> .
<223> phosphorylated peptide

<220>

<221> MOD_RES

222> (7)..(7)

<223> PHOSPHORYLATION

<400> 7

ser Ile Asn Leu Leu GTu Ser Pro Gln kgu Ala Thr Leu Ala Géu
1 5

<210> 8

<211> 15

<212> PRT

<213> Artificial Sequence



<223> Xaa =Val or Leu <220> <221> VARI ANT <222>
(6)..(6) <223> Xaa =Asp or Qu <220> <221> VAR ANT
<222> (15)..(15) <223> xaa =Asp or Qu <400> 8 Ser
Ile Xaa Xaa Xaa Xaa Ser Pro G n Leu Ala Thr Leu Ala
xaa 1 5 10 15 <210> 9 <211> <212> PRT <213>
Artificial Sequence <220> <223> consensus sequence
> <221> VARIANT  <222> (3)..(3) <223> xaa =Asp or
B3> <2Mdzenstid2iaqudABE ANT  <222> (4)..(4) <223> Xaa
=Met or Leu <220> <221> VARI ANT <222> (5)..(5) _
§> Xaa =Val or Leu ti <220> <221> VARI ANT <222>

- (BRiant
<222> (3)..(3)
<223> Xaa =Asp or Asn

<220>

<221> VARIANT

<222> (4)..(4)

<223> Xaa =Met or Leu

<220>

<221> VARIANT

<222> (5)..(5)

<223> Xaa =Val or Leu

<220>

<221> VARIANT

<222> (6)..(6)

<223> Xaa =Asp or Glu

<220>

<221> VARIANT

<222> (153..(15)
<223> Xaa =Asp or Glu

<400> 8§

ser Ile Xaa Xaa Xaa Xaa Ser Pro Gln Leu Ala Thr Leu Ala §§a
1 5 10

<210> 9

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> consensus seguence

<220>

<221> VARIANT

<222> (3)..(3

<223> Xaa =Asp or Asn

<220>

<221> VARIANT

<222> (4)..(4) ‘
<223> Xaa =Met or Le

<220>

<221> VARIANT

<222> (5)..(5)

<223> Xaa =val or Ley

. <220>

<221> VARIANT
<222> (6)..(6)
<223> Xaa =Asp or Glu

<220>

<221> MOD_RES

<222 (7)..(7) .

<223> PHOSPHORYLATION

<220>



<223> xaa =Asp or G u <220> <221> MOD RES <222>
(7)..(7) <223> PHOSPHORYLATI ON <220> -12- <221>

VARI ANT <222> (15)..(15) <223> xaa =Asp or Ju <400>
9 ser Ile Xaa Xaa xaa Xaa Ser Pro G n Leu Ala Thr Leu
Ala xaa 1 5 10 15 _12-

<221> VARIANT
<222> (15)..(15)
<223> Xaa =Asp or Glu

<400> 9

ier Ile Xaa Xaa Xaa Xaa Ser Pro Gln Leu Ala Thr Leu Ala Xaa
5 15



