DESCRIPTION ANTIBODY CAPABLE OF BINDING SPECIFICALLY TO AB-OLIGOMER, AND USE
THEREOF 5 Technical Field The present invention relates to antibodies that specifically bind to
AP oligomers and uses thereof. 10 Background Art Various evidence has shown that
deterioration of memory arises from synaptic dysfungtion triggered by soluble AP oligomers (see
Non-Patent Documents 1 and 2). Excessive accumulation and deposition of AP oligomers may be the
trigger for a series of pathological cascades that lead to Alzheimer's disease (AD). Therefore,
therapeutic intervention targeting 15 AP oligomers may be effective for blocking these cascades.
However, findings on neurodegeneration med@gﬁwmecules of this amyloid cascade
hypothesis which are responsible for neurodegeneration, particularly by AB oligomers, originate from
in vitro experiments (see Non-Patent Document 3). This neurodegeneration has not been proven
directly in vivoANRE3§IDatéat REeREdE OFBaVIILLY SPPOIRA ALYV expeIinentsNathal they;90 failed to
demonstrate synaptic toxicity of endogenous AP gligefsfs due to the lack of conformation-specific
molecular tools (see Non-Patent Document 4). There has been known no technique capable of
proving the toxicity within the human brain, an aspect which is difficult to demonstrate even in
Alzheirner d&idgsgdiglsiuse models. Thus, the in vivo neurotoxicity of endogenous AP has been often
disregarded. It hasTheqreust RN EOLmBIGRANS: 055 2001 REIYG CElS prscede senile plague
formation ipfhe;Auman entorhinal cortex, and how AP oligomers are'involved in this mechanism.
Prior art literature information relating to the present invention is shown below. [Non-Patent Document
1] Klein WL, Trends Neurosci, 24: 219-224, 2001. [Non-Patent Document 2] Selkoe DJ, Science 298:
789-791, 2BagkaafiNbAPatent Document 3] Hass C et al.: Nature Review 8: 101-12, 2007.
[Non-Patent Docurigf 4] tal.l Bl hem,.281:4292-4299, 2006. Disclosure of the
Invention [P:%%%ms toéeelg%%\%g %% %%%‘}‘I%l\ﬁén%%%}%aﬁh% B?élégnﬁ?%%ﬁ?f = 8B ved in view of
the above SRS EEeeRy B roliRle oF wlieprese femdientiyicn Roprowide hatibalieSiesbind
specificallyteusmialigorrsidpmitios e AB thizrentrMore ispheifically fhe RiGseHt aM@IlgE,provides
annboduesdma@m@mgﬁm;@ﬁw@mrémeth@ﬂaéﬁ{rg%%%g%%gf3 Qligor R the

g : : SCase CALL arge :
R Rt s
binding to BFREEBHuHSR Weditied euntisdeipiss of)tbis (2) Heldveascill anmmibadyithat:eomprises an

H chain havhpgﬂhﬁiafoiﬂ@@@lﬁbgﬁmﬁm%k@g%Eﬁgg&ng@%ﬁ%ﬁl;ﬁea%gqmgosequence of
E
ot

SEQ ID NQ; Q% d ing.acid. sequence of ID.NO: 93 as CDR3, and an L chain
having the%lr)n%#fg%g %ea:%%%%%fsﬁé &f%%ﬁg 95 a5 CD i%‘e%%‘?ﬁ&%&f&%’&&%@%"&%f SEQ ID NO:

97 as CDRI NG & 4mirle S BTaassh Bkt bpisEionsty Roprod asvepRIerigrasn ariticbgythat
compfisesfeifetiicHaindnavagsteinineidcid Segitgatee LB QUM NN PG MELasd an L chain
having the:anmingais SRGHRNGRIHRE QR MOGE Mk Doyl R 3PCORT ASDEGL (here I provided a
comp_os|tlg&ﬁuolmu%rf|:3|ng)fggfagt@od%g%d?eﬂned. boye and a pharm ceutlcemwéscge ta e e rier.

In a third aspec%, there is pro}\Jnae. agé‘}?ftgd’&ll 8%, ifFh&RESh AR s Hisigesiehe
antibody £5HERHERHEIOM B sHpasHIon asue finettlaboVerasianmetiveningsediRity of  In a fourth
aspect, thesddgepoavid@d.a thetapRulic agentdar Aﬂ@ﬂ@%ﬁﬁﬂ@%@ﬁ%ﬂ%@%%@%ﬁg%gﬁb ody as
defingd abeve 9f ggﬁ;sc&r&gggi&%ﬂ gﬂ%gr}ggn above as an active ingjre lent. In a fifth aspect, there
is provided an agent far suppressing the progresaion of AlZRGimar s B SALE- AR Rbiprises the
antibody &4 ESREFEIBVa B HE RS M6 Fras defined above as an active ingredient.

Prior art literature information felaﬁng to the present invention is shown below.
[Non-Patent Document 1] Klein WL, Trends Neurosci, 24: 2 19-224, 2001.
[Non-Patent Document 2] Selkoe DJ, Science 298: 789-791, 2002,
30  [Non-Patent Document 3] Hass C ef al.: Nature Review 8: 101 -12, 2007,
{Non-Patent Document 4] Lee EB, et al.: . Biol. Chem. 281: 4262-4299, 2006.

Disclosure of the Invention

[Problems to be Solved by the Invention]

35 The present invention was achieved in view of the above circumstances.  An objective
of the present invention is to provide antibodies that bind specifically te AP oligomers, and uses



In a sixth aspect, there is provided an agent for suppressing senile plague formation, which comprises

the antibody as defined above or the composition as defined above as an active ingredient. Ina
seventh aspect, there is provided an agent for suppressing AP accumulation, which comprises the
antibody as defined above or the composition as defined above as an active ingredient. Inan

eighth aspéeerepre Moseciekti catl aiemeerenbiiz agiontpronickscuripeidies thw bmdsouyibsatietined
above or thergmpasitionamdelingdiakensaspoacive-ingiadisntand®odies! MRt BsReChdBRLE is
provided ar%f%%ent for inhibitin Af3§mé%oié gbril for(gn?}tion, which omgtrises the anti%o?éaﬁ efined
above or tHe CMPIstiBRA detiet Bt ROAL i ALV TRE FEtIERAL 28 P Y BRI S pE & TRAPETs
provided an agent against synaptic toxicity, which comprises the antibody as defined above or the
compositiofsamAefiped above as an active ingredient. In an eleventh aspect, there is provided a

method for detecting an AP oligomer, which comprises the step of detecting an A13 oligomer
contained in a samisleacBikictepkfioihers ibjprtvididgatherdittishuingdite finesh abBveligomdn a twelfth

aspect, thegmisyronideg:asethed ph @vj)@igg,data useful for diagnosing whether or not a subject is a
possible Alzheimer's disease patient, which comprises using the antibody as defin e to detect
o AP gl WP A L SHBURBE G SER o mE i T HOPEEE (e [rovided a
method of provitfing 3R UsstubfondiagiosingwhethBEQrihbtNDsUbjec DR} esdible Alzheimer's

disease pafigatsWhiGhCUPRERSINNEIEDS o (HICONAGINY B SRIMPIS ¢Rlledtedfians agubject with
the antibody as deflnFerd above; and éi(b) measuring the amount of AP olt%%omer in the sample, wherein

the subjectEIU&EYH }BeNappg FBIGTAR I SPL AR S PRFBRT, A trerA AR A5t #heasured in
step (b) is KIGRSY, thelntthanoha hedishguadividUSEQ ID NG fRure€bR3aspect, there is provided a
method of pipyidiagHaie trelubinsdlaonesinguhailar unohaSbisd arssipisirhsimers
disease patient, which comprises the steps of: (a) contacting a sample collected from a subject with
the antibody @sHefhddlaBBde Ak BRI AREEE BT BIROST P, IhdN)*rhésisuring the
ratio of AP dligomer to Af3 monomer in the sample, wherein the subject is deteimined to be a possible
Alzheimer's disease patient, when the ratio measured in step (b) is higher than that of a healthy
individual.  In aliffe¥iTP PR tHETE S PIURASPLPRRATHER SOEHAYBA RO ARBISIY Ahe antibody
as defined &fove torousenind thpharethash e ficeehadbdrear2br[Means for Solving the Problems]

The present inventors produced monoclonal antibodies that are specific to only soluble amyloid p (Ap)
oligomers and do ridt fetBEhiZPESUBIT AL RENCHTErEWARIaRS TR SRIBYIRLF TBRAIES band
confirmed thicthecantitadidsravibdlip dolipfirg: {Doae nii-theuretgposiachivisyde(@edctivite tos suppress
AP amyloi%igggi@grmglt&%@) specificity to recognize only AP oligomers; (4) ability to capture AP
oLigomers in AD brain; and (5) ability to prevent the development of Alzheirner's disease-like
phenotypes (membry ifopdiraspatct.ireie A metded u dbicapéntiRizenddradshemenivides¢d@2576).
Using an uliafiiration/meleylansigus ReibedAmang ihend smproduRathapgelonal 1A9 and
2C3 were determined to specifically recognize oligomers of 30 10a or more, mainly 100 kna or more,
but not moABARIEIPESHISRimately 4.5 kDa. The two antibodies were confirmed to have
neurotoxicity-neutrglizingractiitubynenaleating dbe Aeybalizing s%gsrféséﬁ@@% AR dasinduged

neurotoxicity in P02 cells differentiated into nerve cells. Thioflavin T assay and eléctron microscopy
showed th %lg?ﬁfb%a@é%e%e‘ﬁaﬁhtm%ﬁﬁes%%ﬁ%ﬁﬂd Fbrif FSHiRG RO TheChbit§ of 1A9 and
2C3 to captarepaitaligesciefsiet Abvbeainavastcaniirgnatidny. immunoprecipitation using the antibodies
in the presence of ?DS-sta le 4-, 5-, 8-, and 12-mers. Furthermore, to determine the in vivo
neurotoxicity in the AR Brafk tie RS i 5P @s%%%&ém@%rﬁ?ﬂg&é’%%% evaluated
in the humémeaterinahcdrtexmpostly dhBremiDidy Stadelnetd hoBy parficularyfostsmgon the
12-mer, which Das.Ree0 JERPHES, Lo aug; Agurotoxicity in animal studies, it was confirmed that the
polymer accumulation precedes the occurrence of cognitive impairment, and is increased with the
progression of Bradk NEFestagb. psatestiieshawsforvikledirshtimeethatdhesh@pmessinghidlip is
specifically xecoanizssh by ihenaikpaies % HkepsEMATaneh as SR IAE CaHSESsR Ve

neurotoxicity in the human brain, The present inventors also discovered that the oligomeric

conformatidfidnEfaRIe AT AR ENE HEUntibodies is present in cerebrospinal fluid (CSF), and is

increased in AD paients. Tingdrespatinyeatorsuses A9 2R Ressiusdmmenathesgey by
intravenous injection as wﬂ%t@&er neurological disorders. It was, confirmed, that Tz2576 mice are
protected fFSHTHSTRGRF BTG, SEFRE AREL for StFé’H?%%té%‘Eic?weé%ﬁfgué O%hdsats
accumulatiaetiby swedwanic passive immunotherapy, without harmful side-effects. The results
obtained by the present inventors demonstrated for the first time that 3 monoclonal 1A9 and 2C3 are
promising candidates for therapeutic antibodies for preventing Alzheimer's disease-like phenotypes in
Tg2576 mice, which are expected to show their effect by conventional peripheral intravenous
administration, and thus there is no need to consider brain transfer.



5The present inventors also confirmed that passive immnnotherapy using the 1A9 and 2C3 antibodies
suppresses senile plague amyloid formation and swollen dystrophic neurite formation. Furthermore,
the present inventors discovered that a fraction ofthe 1A9 and 20 antibodies administered into the
blood transfers into the brain. As described above, the present inventors disclose herein that
monoclonal 1A9 ardd 2@3;thGwhich dreramntibodiakdnat sgeuifical inbimidisg AR ehgdmeérSpfilfill all of the
diaposticithgrangistic antibedyaiigsia, and aresRemisingseasidates for @a@régﬁ%@%iaeﬂb@ies for
diagnosing%%fv?tglgéAlzheimer'S disea@e. Furthermore, as with the 1A9 and 2C3 antibodies, the
present inventors 402LR &S SBAIRE ' 5A5, 5A9, 4E7, 4H5, 6E4, and 6H4 antibodies which bind
specifically to Ap 15ploemerasiust dedetiteseunize AP MANOMBSHS: HHRBIRSEINERiRIsdiscovered
that these six types 0t antit%%digs have Ct‘i’r‘% to neutralize AP-induced neﬁjr%io icity and to suppress
AP amyloid 8T fStatidh: > %3??% e RtorE iSEIBoS HOR: #ie SHBVE AReRiRet 5A5, 5AQ,
4F7, 4H5, 68 camgréfidnantibodies are promising candidates for therapeutic antibodies for
diagnosinWpreventing 2QAlzheimer's disease. More specifically,.the present invention provides the
following- [1] an alilﬁ 8 eﬁﬁ?&?hﬁs?gcéht (ﬁiaﬁcﬁ‘ié’e %mﬁﬁ}?sa/&?% FlfHiosaR HEif™an H chain
having the wihiithocanigrseg ke step oS BEQetbng@n A éndignohec vaintdinsdng. theaaminedbidisgquence of
SEQ ID NG;on g@@j@& aqtibady hinding 1R asshEaqligraner that binds to an antibody comprising an H
chain having the amino acid sequence of SEQ ID NO: 21 and an L chain having the amino acid
sequence of SEQ D NOvEh afgah teibatipioridiedy aomathap ofiguavédittzattindsabhfoantibody
comprisinggehbehainviaNiagdhe amineuRsid sefuenss o ERIR-NOdd and aid s chgipshaving the
amino acid 30 sequence of SEQ ID NO: 43; [4].an antibody binding to an Ari oligomer that binds to an

antibody cSHPPEIY 1S BT AR0MGAhEERTS RIS R4l rYEel s 51 SHBRIA L chain
having the erflisteddidsegpnes.of SEQ ID NO: 63; [5] an antibody binding to an AP oligomer that

binds to an antibody comprising an H chain 35 having the aminq acid sequencge of S D NO: 81 and
an L chain having(?%/leaa E]i%e tg&%jee&het & of g@@%%fﬁ&%é?gf%@iog@ ig%tay}lﬁ?miﬁrto an Al3
oligomer théinpinds govdrethetisodyot enspbisictgian Boskidin Reuirmgpike adisaesagidisatuehod of SEQ ID
NO: 101 ar&grﬁ%{s&hﬁwst‘@g@g the amino acid sequence of SEQ ID NO: 103; [7] an antibody of any

one of (1) to (38) below: 5 (1 antibody that comprises an H_chain_having the amino acid sequence
of SEQ ID gﬁb.c@l%t&‘@ﬁl Sﬁ%ﬁ%ﬁ eﬁ‘iﬁé ?8&3%&8?%\‘:‘ I@N@tlfﬁ?dé’saélgﬁg}%@ﬂ?@amino acid

sequence @h$EQ ID NO; 13 as CDR3; (2) an antibody that comprises an L chain having the amino

acid seque&gq&fd%ggjQM%@%@@léom%msgﬁjglgequence of SEQ ID NO: 17 as CDR2,
and the amino acid sequence of 10 SEQ ID NO: 19 as_%gnﬁf (3) an antibody that comprises the H
Hat

chain of (1)'RNEFR&IS SHRIRHEY e RRhitiBE Gy R FREIEgh $HE55a8 RAGAY tF8%mino acid
sequence tf<S(@ubx N€rsbrad MHtep (b{5} hizlantibed yhihatfcomeplise sndivideliain having the amino

acid sequence of SEQ |ID NO: 7 as 15 VL; (6) an aptipody that comprises the H chain of (4) and the
L chain of (5); (7) %%H}B%W‘Zhéf%% F§8§Sa?if?¥’é%ﬁti)ﬁ W&?&?& HPEMIAB & SHSERIEhEY of SEQ ID

NO: 29 as @imRbsthe ahaticeaoid e enigedfiSEQJIBING AJthasCDRAisamd theaiaminohadid sequence
of SEQ ID NQv 3 e@Sthglgt%}é 4P (8) an antibody that comprises an L chain having the amino acid
5 as CDR I, the amino acid sequence of SEQ ID NO: 37 as CDR2, and the

sequence of S ID. NO: : C
amino acid(%fﬁ]%ﬁ?féngfassé’@ﬁlﬁ fobrosyl domprabicct wfhibaAREBeRy tRaABBRIAISOY 4N chain of
(7) and theah ehdidodf (8t binds to an AB monomer; and

(b) measuring the ratio of AP oligomer to AP monomer in the sample,

wherein the subject 1s determined to be a possible Alzheimer’s disease patient, when

the ratio measured in step (b) is higher than that of a healthy individual.

In a fifteenth aspect, there is provided a pharmaceutical agent comprising the

antibody as defined above for use in the method as defined above.

In a sixteenth aspect, there is provided a kit comprising the antibody as defined

above for use in the method as defined above.



(10) an antibody that comprises an H chain having the amino acid sequence of SEQ ID NO: 25 25 as
VH; (11) an antibody that comprises an L chain having the amino acid sequence of SEQ ID NO: 27 as
VL; (12) an antibody that comprises the H cha#®of (10) and the L chain of 01); (13) an antibody
that comprises an H chain having the amino acid sequence of SEQ ID NO: 49 30 as CDR1, the amino
acid sequence of SEQ ID NO: 51 as CDR2, and the amino acid sequence of SEQ ID NO: 53 as
CDR3; (14} deeanfirSdivthaticaPagisises]an L chain having the amino acid sequence of SEQ ID NO: 55

as CDRL the amin I ! I - al.as C and the aming acid sequence of SEQ
ID NO: 59 as cmﬁgﬁﬂﬁ?ﬁﬁ%@%ﬁ%ﬁﬁﬁﬁ%ﬁ% %ﬁ?ﬁﬂgﬁﬁ%‘%’rﬁ&#ﬁb& (14):
(16) an antiBBAT AL BT CR AT FA0RREFBRe kb fanionostuenb DS BYIDINGAKS 5 as
VH; (17) amalediotantavebmpsddbst die brohaiichavingib aimingeacid sequence of SEQ ID NO: 47 as
VL; (18) ar(grgﬂaqugm@,;iggm@,es the H chain of (16) and the L chain of (17); 5 (19) an antibody that
comprises %n having the amig&%ﬁ% sequence of SEQ ID NO: 69 as CDR1, the amino acid

ch
sequence 0 BW *ﬁﬁblp%%%s“éﬁﬁ UEHGTcid sequence of SEQ ID NO: 73 as CDR3;
(20) an antiBo et vomsieeniznoniyHdirohgormgthe amino acid sequence of SEQ ID NO: 75 as
CDR1, the ganinpigaid-spauengeabSES: i NO:-44-a5L£DR2, and the amino acid sequence of 10
SEQ ID NQ&y¢ DR3: (21) an antibody com rises the H chain of (19) and the L chain of
o e st malom o\,
as VH; : ; B a niy thica (gls 20id sequence o ;
i o s vl L A IO 5,
antibody t he amino acid.sequence o - 89°as , the
amino acidggjﬁgeueng:eFik)ff(ggél}zl!i_| 1D Né%ﬁééﬁﬁﬂ,ggﬁ%éﬁ%%rgﬁﬁ%ﬁ%%@?% $P®PID NO: 93 as
CDR3; 20 B8 am&m P CERTHriE L A PIORIRRESIPA PRy ehiznatein €. SiEldase dikenee of SEQ ID NO:
95 as CDRaytiheiamine: acitfiseqdenbeve hSEQIRNGiAFAEGPR2AAE,IR6.AMiNY Acid sequence of
SEQ ID NQe82:881 03} 2paifZ/ 1N %L%Q%&Q%ﬁ&%jéeﬁl tp&lﬂ gefzﬁl%%é%%and the L chain of

(26); (28),an t%%b at cor;%[ggos%s an H chain having the' amino" cid S f 8 ID NO:
85 25 as VH; (29) an antibo8y YR B ECeRa R H§aHEamithe distdavepeenis of SEQ ID
NO: 87 as $Appress (F0yrei o iibod fotmattowm piisesbitiey bif deined 628) anarhe l ghaighelieR); (31) -
an antbodeeomaisis e A GG PGS SRAUEAGe 0L SEQ D NG 109 30 a5
CDR1, thes%gl_%gﬁg@_ 2qpience ?%%Eg ID.NO: 111 as CDR2, and the amin acid Sequence of SEQ
ID NO: 113 as CDR3; ’%§2§lén antibody tha cone‘fﬁ}%g’st% (eEHGh Hadht hecarsimscdaidngbeiuence of
SEQ ID NBUEFE Hais BRI segesined bf SEQDANE: 417asGRRR, BB titheramino
acid sequenseroh8 EQiEDNGly bi BraiOUR3:3633b an. antibodyithal coppiises the, H chain of (31)
~and the L i - (34). an anti ompsises an H chain having the amino acﬁgs}é uence of
SEQ I N%%Sﬁ%g% (34,0 A0tibody that compri o] stu%j?es, it was cgn_grmed that the q

polymer accumulation precedes the occurrence of cognitive impairment, and is increased with

the progression of Brazk NFT stage. This result shows for the first ime that the 12-mer, which

- is specifically recognized by the antibodies, is a conformational assembly that causes in vivo

neurotoxicity in the human brain.  The present inventors also discovered that the oligomeric

conformational structure recognized by the antibodies is present in cerebrospinal fluid (CSF),

end is increased in AD patients. The present inventors used 149 or 2C3 in passive

immunotherapy by intravenous injection as with other neurological disorders. [t was confirmed

that Tg2576 mice are protected from memory impairment, senile plaque formation, synaptic

dysfunction, and AP accumulation by subchronic passive immimotherapy, without harmfi

side-effects.  The results obtained by the present inventors dernonstrated for the first time that



as VH; (35) an antibody that comprises an L chain having the amino acid sequence of SEQ ID NO:
107 as VL; (36) an antibody that comprises the H chain of (34) and the L chain of (35); 5(37) an
antibody that comprises one or more amino acid substitutions, deletions, additions, and/or insertions in
the antibody of any one of (1) to (36), which has equsivalent activity to the antibody of any one of (1) to
(36); and (38) an antibody that binds to the epitope bound by the antibody of any one of (1) to (36);

[8] the antibody of [7], wherein the antibody is a chimeric antibody or a humanized antibody; 10[9] a
composition comprising the antibody of any one of [I] to [8] and a pharmaceutically acceptable carrier;

[10] an agent n tc nitiv, airment, whic mprises the antibody of any one of [1] to [8] or the
composition o?%%)az afrgga fﬁvgqr%ﬁe [oRpistog fﬂ? gfﬁ?é SpEMTEPSYEh RGP Rlish dirEPEcatE®ase, which

comprises %@W&@%ﬂ@%@m@@ﬂm%%ﬂ@ﬁﬁtlil?@@cmmdsmgnm@qdas sachivie ¢figeetient; [12]

an agent fojoskppiessingitherarogression efhizReimer sdiseaseydichcomprises de.antipody of any
one of 1- 1%# or the composition of [9] as an active ingredient; [13] an agent for suppressing
senile plaque formation, which comprises the antibody of any one of [1] to [8] or the composition of [9]

as an active mgre&@ﬁ?r%PiA‘}‘%‘?tﬁﬁe?rWWP%@%‘ﬁﬁ‘égﬁh@@ﬁp’ aEEmRIETem Y VRies thomtises the
antibody oR&ideuiiedt{ khpprShor shélcommpesitiotonf {Shasian a@mma@%p}u[ﬁﬂuﬁ&b
ant-neuroleyie geent hichegmprsas e Anthodelapkeng At IadeLonihe compasiion of 9] as
an active in r%d i!'ﬁf]’%p %%@ inhibiti g AP arn Io oimation, w ch comprises the
antibody o any ggﬁ%ng ﬁfﬁff‘?ﬂ‘ ’ﬁn active ingredient; [17] an agent
against synaptic to“)@@i@ycmhﬁfkhbeﬁmﬁmm lammwyﬂxsﬂaﬁy e fi{]to]6diondhipacompasiion of [9]
as anzactlvamra@@mbodié@ﬂh@s@ﬁﬂ@&f@ﬁ%@&@@@aﬁ%@“ﬁ@ﬁ}%ﬂ@ﬂﬁ@ comprises the step of
detecting a @ggr % ntalpgo hin & tsaﬁm ) ercted from a sg: %ggt ugg ggthe antihody of any one
of [1] to Sohi% a Faiagnosing Whether Br not %gscﬁﬁfg 18 20pBLIBRY G ZABMOMTS disease
patient, w %ﬁ@%l%ﬁm@ﬁﬁ @ﬁ@ﬁ? one of [1] to [8] to detect an AP oligomer in a
sample collected fRarthangsuhjestwith {20] asmaedhas @ﬁﬂh@gﬁ@ﬂﬁgp@@@ﬁhgﬁ@ﬁﬁgﬁ&g@%s a possible
Alzheimer' 5 tactin ollected from a
Sullsaaseatient, 3t Mewgi@f ?gﬁéﬁn%a}%ig@ 3L G eaTaG oA

subjec W|th the antibody of anly on easunn SPamoun o(ffé: oligomer in

the sé pleP GRBFETntHH %BB‘jéﬁﬁqu’d@mﬁ@%e a %§§¢I§‘F@fﬂﬁﬁ@ﬁaﬁ%¢§°@f§§%@§éh€ﬂqt3mhen the
amount mégsureithinisidisy b)is fighiey thamuthei-ofil Hedithy mdiddnalitf2barseihedsofgiagnosing
whether orpat dsEbigets.a:pRssible Alzheimer's disease patient,
The present inventors disclose that the above-mentioned 5A3, 5A9, 4F7, 4H5, 684, and
6H4 antibodies are promising candidates for therapeutic antibodies for diagnosing/preventing
20 Alzheimer’s disease,
More specifically, the present invention provides the following:
{1] an antibody binding to an AB oligomer that binds to an antibody comprising an H chain
having the amino acid sequence of SEQ ID NO: 1 and an L chair having the amino acid
sequence of SEQ ID NO: 3;
25 [2] an antibody binding to an AP oligomer that binds to an antibody comprising an H chain
having the amino acid sequence of SEQ ID NO: 21 and an L chain having the amino acid
sequence of SEQ ID NO: 23;
[3] an entibody binding to an AP cligomer that binds o an antibody comprising an H chain
having the amino acid sequence of SEQ ID NO: 41 and an L chain having the amino acid
30 sequence of SEQ ID NO: 43;
[4] an antibody binding to an AP oligomer that binds to an antibody comprising an H chain
having the amino acid sequence of SEQ ID NO: 61 and an L chain having the amino acid
sequence of SEQ ID NO: 63;
[5] an antibody binding to an A oligomer that binds to an antibody comprising an H chain
35 having the amine acid sequence of SEQ ID NO: 81 and zn L chain having the amino acid
sequence of SEQ ID NO: 83;



5which comprises the steps of: (a) contacting a sample collected from a subject with the antibody of
any one of [1] to [8] and an antibody that binds to an AP monomer; and (b) measuring the ratio of AP
limner to A. monomer in the sample, wherein the subject is determined to be a possible Alzheimer's
disease patient, when the ratio 10measured in step (b) is higher than that of a healthy individual; [22]
the method of any one of [18] to [21], wherein the sample is blood or cerebrospinal fluid; [23] a
pharmaceutical agent for use in the method of any one of [18] to [21]; and [24] a kit for use in the
method of any one of [18] to [21]. Ftu-thennore, the present invention provides the following: 15[25] a

method for, preventing.and/ar treating.cognitive | irment, which comprises the of administering
the antibo&i&/)lrc%1 aarl?)l/l%%jg %Y‘ﬁ?f“[éf orﬁfﬁg oM %H;aﬁ%ﬁ'%?(@n a%“%aoé&‘f\%n Pﬁbsrme%?é%f;? a method for

preventing & oG eatiRg 32 HedRiars HisEasE) WRlchid srbaséschsin hwprartheimmistesing the antibody
of any onesefjifdo ¢8FBOtHR ¥Omigdsition of [9] as an active 20ingredient; [27] a method for

suppressirl;g]tgga%gg}r Siels] éélgp@mgr{%gi@sgﬁ, which compri_seg the st.ep of administering the
antibody o %ny on}eb%al to [8] or. the cgg??losl ion,of [9] as an active ingredient; [281§ method for

suppressirlg G FSRARHET, R H Empree féﬁ%%%ﬁ’?ﬁﬁi%@%% QntiBddy of any
one of [1] tol}8]loththersoapabitigneotd 9l &5 QrilaciVe lihgy SHMRR; afR0ha améthadidorgugpeassing Af3
accumulatigmy whisincomprigeg the step of administering antibody of any one of [1] to [8] or the
composition.of [9] as an active ingredient; .[30] a methad far neutralizing neur, icity, which
comprises &S et?%ciﬁ‘ gﬁlfnﬁ%?e?#lsgstﬁ%% aﬁ{‘,%‘%‘a“‘%?‘ﬁﬁfﬁ gﬁeea%lfg[ﬁqt%eﬁgfc#ﬁée S]éc?ﬁ of [9] as
an active ikgtBdidhg;amsng écrﬁéﬁ%%‘lfﬁr@iﬁmi%]ﬁé‘ ANty 68 Rbrid trsamono whit begemgrides the step
of adndinissfpghecanthediDefsany one of [1] to [8] or the composition of [9] as an active ingredient;

[32] a metm%%%&;&@a!m %@Qi&é%@%{n‘é’ﬂ? 8%3%@@}%5% p of administering the antibody
n

of any one of [1] to [8] or the composition of [9] as an active ingredient;”T33] use of the antibody of any

one of [1] {881 FHREIRTHERRRIF GBI IITIRE BroMsche ABIarcitsanarssiREBECYIINE itisairment;
[34] use of\tHe antibody of any one of [1] to [8] or the composition of [9] in the production of a

therapeutiesage b fonAVzhainelsidisaasesnail3nl el the-antikody of anyane ot Ndo-f8l or the
comq%sm of [9] in the production of an 5agent for suppressing the progression of Alzheimer's
disease; ?&T use of the antibody of any one of [1] to [8] or the composition of [9] in the production of

an agent {6 stipptdssin g scrineppieny decforphation: (§37dibe bididnarit{ibndy of any one of [1] to [8] or
the compagitignaafiikintheprasicion of ariagedhions uaprRSsAGARaccyMutation P EBluse of the
antibody o3 Qe Al 18:48LILING CORRITH AP EPLIRIRPIAUSHN R0 AR s cequence of
SEQ ID NO: 33 as CDR3; ‘
20 (8) an antibody that comprises an L chain having the amino acid sequence of SEQ ID NO: 35 as
CDR1, the amino acid sequence of SEQ ID NO: 37 as CDR2, and the amino acid sequence of
SEQ ID NO: 39 as CDR3; |
(9) an antibody that comprises the H chain of {7) and the L chain of (8);
(10) an antibody that comprises an H chain having the amino acid sequence of SEQ ID NO: 25
25  asVH;
(11} an antibody that comprises an L chain having the amino acid sequence of SEQ ID NO; 27 as
VL
(12) an antibody that comprises the H chain of (10) and the L chain of (11};
(13) an antibody that comprises an H chain having the amino acid sequence of SEQ ID NO: 49
30 as CDRI, the amino acid sequence of SEQ ID NO: 51 as CDR2, and the amino acid sequence of
SEQ ID NO: 33 as CDR3;
(14} an antibody that comprises an L chain having the amino acid sequence of SEQ ID NO: 35 as
CDRI1, the amino acid sequence of SEQ ID NO: 57 as CDR2, and the amino acid sequence of
SEQ ID NO: 59 as CDR3;
35  {15) an antibody that comprises the H chain of (13) and the L chain of (14);
{16} an antibody that comprises an H chain having the amino acid sequence of SEQ ID NO: 45



agent for neutralizing (suppressing) neurotoxicity; [39] use of the antibody of any one of [I] to [8] or the
composition of [9] in the production of agent for inhibiting AP amyloid fibril formation;  [40] use of the
antibody of any one of [1] to [8] or the composition of [9] in the production of an 15agent for
neutralizing (suppressing) synaptic toxicity; [41] thesantibody of any one of [1] to [8] or the composition
of [9] for use in preventing and/or treating cognitive impairment; [42] the antibody of any one of [1] to
[8] or the composition of [9] for use in preventing and/or treating Alzheimer's disease; 20[43] the
antibody of any one of [1] to [8] or the composition of [9] for use in suppressing the progression of
Alzheimer'g.djgease; [44] the antibody of any one of [1] to [8] or the composition of [9] for use in

suppressi enile plaque formation; [45] the antibody of any gne of [1] to [8] or the composition of
19 for use ih Oy P I EREE TR GAT PR BATHORGRH SRy iTe %fr[f» Jigydr thes

compositionlef [9] for use in neuttalizing (suppressing) neurotoxicity; [47] the antibody of any one of

[1] to [8] oy themampesitien.ofd@hinesise i dbibitind ARmamoidfiiilformation; and 30[48] the

antibody o one.of [1].1o.[8] or the co sition of [9] for use in neutralizin ing) synaptic
toxicityg. [Egrle tsnoafnterﬁgeoigﬁv?e%tt%rrﬁp Hses alilr%?eegﬁﬁb%a ilélé%ﬂf%%iena %%}C{]ﬁeeq%?ggeeﬁ ér%irﬁéﬁ ar@) expected
to greatly GBIt td INAESEIINSHRSSAEI D IRV /thdrBfcu sediatRmdro ssidstgectsanblecules
responsibl§HqQr BvsKingpathairgical conditions of Alzheimer's disease, and the establishment of early

9 diagnostj imersdisqase, .l j ine | hQwing that,
even in an%?gg%%@%}%%%%%ﬁm ical gg‘rﬂ%ﬁ%g%rs%{rﬁﬁeg %)?{a%ﬁ%%é%pﬁﬁgﬁggﬁgh%%s

administratioh'is SRR SHSEETRCR Mo Hedd ) Conbidr Banhrhmeram it aedira sressht invention
is expécte8H&) dapidy: ABeel€lRé;the progress of antibody drugs for 5Alzheimer's disease. Brief

Descriptiop0f thehiaings: compiish ddrrsemophofpganhs andia grap, showing the results of
productionf,;f characteristic deter,minaté%n of.o%} omer-specific aré';ibodles. A'gr%e%c]tro horesis of

10irnmuno(gé' PIRER @%ﬂgﬁgﬁﬁ%ﬁ SRR WRE 5 TR 2R FEAER R ofthe Ap 1-42
monomer &Wfified arrowhead) was isolated using SDS-PAGE. Lane 1: Af3 1-42 dissolved in 10 mM
phosphateifteruadishdana2oARte4 2-dissoluerhinrdisitled deignizediace & 90 anmioidywhich is
insolygle i@g,buffer but can be extracted using formic acid from the brain of Alzheimer's disease
patients, was immunoprecipitated _usin?gihe supernatant of a 15positive hybridoma cell culture, and the

immune cofitp RIGRERC LY bativaRpdassdhs B hiamn §i§rdiinddha drede Ya@ksham). Nine clones were
tested; lang 2 tastatisk]sishkAdapdstane B (daible-astatiskgrim? 6:3d Codutoaf@piHlenoN8ES of a

conditionegs megiyhAmanGthedt.ECosaiaseshiigcions dmelions &%&aﬁ\@%&&ﬁ%&%@ecwd to
1A9 mmug@@:ﬁéﬁ@t%}ﬂ %PD@munoreactlwty was detected using 408. The black arrowhead
indicates ' na & ’

20 (26) an antibody that comprises an L chain having the amino acid sequence of SEQ ID NO: 95 as

CDRI, the amino acid sequence of SEQ ID NO: 67 as CDR2, and the amino acid sequence of
SEQ ID NO: 99 as CDR3;
(27) an antibody that comprises the H chain of (25) and the L chain of (26); ,
{28) an antibody that comprises an H chain having the amino acid sequence of SEQ ID NO: 85
25  asVH;
{29) an antibody that comprises an L chain having the amino acid sequence of SEQ 1D NO: 87 as
VL;
(30) an antibody that comprises the H chain of (28) and the L chain of (29);
(31) an antibody that comprises an H chain having the amino acid sequence of SEQ ID NO: 109
30 as CDRI, the amino acid sequence of SEQ ID NO: 111 as CDR2, and the amino acid sequence
of SEQ ID NO: 113 as CDR3;
(32) an antibody that comprises an L chain having the amino acid sequence of SEQ ID NO: 115
as CDR1, the amine acid sequence of SEQ ID NO: 117 as CDR2, and the amino acid sequence
of SEQ ID NO: 119 as CDR3;
35 (33) an antibody that comprises the H chain of (31) and the L chain of (32);
(34) an antibody that comprises an H chain having the amino acid sequence of SEQ ID NO: 105



20the outlined arrowhead indicates the dimer. Asterisk (*) indicates the anti-mouse 1gG light chain. Fig.
2 presents photographs and a graph showing the antitoxic activity of 1A9 and 2C3. A to F:
Representative images of NEW-treated P012 (PC12N) cells, which were exposed to seed-free Af3
1-42 at 37C for 48 hours in the presence or absence;of the antibodies (left half of 25each panel).
Representative calcein AM/PI staining where live cells were stained green and dead cells were stained
red (right half of each panel). G: The viability of cells exposed to seed-free Af3 1-42 (25 uM) with the
following antibodies: non-specific IgG2b (filled square); 408 (open triangle); 1A9 (open square); and
2C3 (filled .cgro;e Fig. 3 presents photographs and a graph showing the size and morphological
30charact %S%ICS of the toxic AP assemblie %%%ted by IA9 and 203. A: The 540,000 x g su ernatant

of AP 1:422 5 AT WAL SR SeraRF Tt BICE AT 8GR Gopr5RES 8 Ky 6%
membraness Waving a molecular weight cutoff value of 3, 10, 30, and 100 kDa (Microcon). The four

types of fl“{Gﬂ?&f(@h&oﬁ@ﬁl@ﬂ@Mﬁﬁ@s@ﬁéﬂ?%ﬁt@ﬂ@&?ﬁ@ﬁﬁ@&éﬁ%k@@% fractlon 2 (310 10 IcDa),

fractlogr 1% %y n 3650 5861090 Ma); and fra(ci:tlog 35 én : ch was finally
retained. resence o{%(qpc% F55R SAEh of the Above-mentioned frac .%%é" é‘t’@@fed by 408
.mmunobl&ﬁiﬂr%r eswéﬁ%@éhrﬁ?@Qﬁrﬁ@bﬂnfof\(@Méé}eulmixzsmmmmw@memé@ with the
five fractions:iab3y 6f tory4Rhalis. id (& fpadity of each fraction was evaluated as described above for
Fig. 2. C: P the five

Toe) ma%at s faeigheihie 80090 at%%sa?%é@ﬂtgp%émfg {tp% 138

fractions (fractions %EE%%' imilar, results were obtained from two erimeénts. The values
are preserited fi P& tggg](rﬁ‘g’ﬁﬁ% 5 Wﬁb?@%&%ﬁt&%@&ﬁ&%of DBEBREEAAE G the five
fractibbs (fidlctiorrsio i) cTinpririos tearetitedytefanjthna b1 Bp I8 Xnd e ¥EBatnAdaNy images of the
five fractiog&e@atr@cg@ﬂe'é (Fr. 5) that had the strongest toxicity, ring-shaped and bead-shaped

structures e observed.in addmon to ranular malecules. Fig. 4 pr hotographs and graphs
showing th@ﬁi@t1 Vit o{faf/%}&” e l‘]ﬂﬁmree%s% ?H%WB g Mﬁﬁ’ AIATKARY I %ibril

formation &W@emw%ﬁﬁu@fé%%ﬁtmﬁsq@mqopen square), 25 uM (filled diamond), and 50
uM (open gindlexhwas:ohoniene by Titlrassay @ha! GHRh UpAR TR havmBoGosdalingantibpdy
dosezqepefgcigp&rngé% 0(3 t%‘i?}ﬂ‘@%)ﬁﬁ g%rpg oﬁg ecamép 1-42 was observed for 2C3 (open circle). In

contrast, the 1TA9 (open square trian and non-specific I%G (filled square) antibodies

did not inhibfd ﬁf?@ﬁ??&ﬁ?ﬂ@’@é%ﬁtﬁﬁ%?%@%’ﬁoﬁég‘ﬂ@ﬂuﬁ? [Teaeguhiad saomBesty supernatant).
C: Coemstatngimduwdy}dmmeﬂéﬁemejﬂntﬂﬂm bittoposfithrd iGiming assermilyeafeA> 1-42 was observed

for 2C3 (o Iehtands E%zﬁ@@%&i@é%l ibitian was %@é&t\é@&ﬁﬂﬁ%“@t@%ﬁ&b@%@ e) at 3 uM.
D: None OOPE, Ségjntl odles ad ed aé 4- hQEur pre incubation for A(3 1-42 amyloi f|br|I
formation co e no?rBPsogs ﬁseaﬂfé 43 Btd fibrils. E to 20 G: EM |mages of AP

1-42 48 thd%ﬁ%@%@l@?@ﬁé@t@s@n@@@m@s‘@@hebmm h@afPianey Gany onkigf [bipresents
photograptas{ &nesk graodsr&;mﬁ@ﬂeitwqd@&fﬁﬁmln@@h@@mers A: Dot blot assay (upper half of Panel
A): Al 1-4 for | Oto7 at 37C, and
mmobrhzid r{ithg%ﬁn%g%%ﬁ&wp Mg%r?é%%n% su t%)éuc%e 0t blot ag}s%%i%%? u%es All, 1A9,
2C3, or 4G¥TPRAtGNEr] Fﬁ%ﬁ&?ﬁﬁ?@&’@ﬁmw positive structures for each antibody was tested.
Immu noreﬁ(ﬁ]\atyamﬁsrtmbrmssﬁl awelohbfitef Panelid), Fhetesulisiofdot hiethagsay amere analyzed

semigglantifativetyiusing fe,Multh kg gf 35%%@45}&@'&9@ Tokyo). To correlate the oligomer

formation ﬁr}i I0| ibril formation, the T orescence value (the rj ht Y axi liwas overlaid on
B

the same mﬁ AR B 15 8?%?%3632 eéfmtét??&)ﬂ ABUPHAIBALIH & 37C, and
the changBrearpasigpraesEthslyratasivfLirersd#8thour incubation. The Ap 1-42 assembly was detected

by 4G8 IWm&mo@emeﬁ@wmw@ﬁtthem%ﬁ}%@y@ﬁ%@ewf%é&i’gla& ssemblies. The
viability ofOrﬂ vrge&;%i% i teg gp{et:he 4 VE/DE@D assay as de Crlbe for Fi Eg . The
SIS R O SR e

anti- neuroto IC activity o was eva ua e smg various Et)OAP 1-42
assemblieformed at 37C for 0 and 2 hours ("Oh" and "2h"); and the ThT-positive supernatant
collected &fteruiteaicenhtifuationieg B4E0Grngtfosdnjechnur sdSRblsupZkintkr's disease patient,

which comprises using the antibody of any one of [1] to [8] to detect an AB oligomer in a sample
collected from a subject;

{20] a method of diagnosing whether or not a subject is a possible Alzheimer’s disease patient,

[¥%}
th

which comprises the steps of!
{a) contacting a sample collected from a subject with the antibody of any one of [1] to [8]; and



Representative images of PC12N cells exposed to various Ap 1-42 assemblies in the absence or
presence of the antibodies are shown in the left half of Panel D (a: "Oh"; b: "2h"; c: "2h sup”; d: "2h
sup" + 1gG2b; e: "211 sup” 1A9; f: "2h sup" + 2C3). The viability of cells exposed to various AP 1-42
assemblies in the absence or presence of the antibedies is presented in Spercentage (mean SD) with
respect to the control, and this is shown in the right half of Panel D. Compared to the "Oh" AP 1-42
assembly, the "2h" AP 1-42 assembly lowered the neurotoxicity. "2h sup" recovered the neurotoxicity
to a degree similar to that of the "Oh" AP 1-42 assembly. Non-specific IgG2b could not block the
neurotoxic'@éinduction f the ' 2 #Q{S% 1 42a emblé Monoclonal 1A9 completely inhibited the "2h
sup”-induc neurotoxic city, 7owhite the” 1 gaott)nletr fhhibit the toxicity was slightly inferior. In the
experlmen@?ﬁﬁé%@ﬂ%%di%@ﬁlﬁﬁé?lﬁ%éd’i%%%%ﬁél}etﬁ@a%ﬁiﬁéﬁé BT FETthBeiaS Was
observed at@aswAdpt/sRbld s afitefhss2mtoathelbhis sSugigehig that structurally different IA9- and
2C3-recog ﬁ%{’éﬁrﬁ | I C H I ts

photo p[y?Fgr%%rgagyt‘,)ﬁ%%r ‘!ﬁa’%\i?vélr%1 atéé%éu%ﬁgé 1%\5% %%%%%\ér{g%%%rﬁ%{(? 150I|gdc§rﬁzesrés) e%)%stqln the
huma 1 r‘fﬁgﬁjdt%%s oligomers can detect senile plaques and vascular amyloids in AD
brain onIy eﬁtempaetmmmmhﬂeméasm BCsubj A Bhatiing i BoB @S stainingf frjdog8pdhétaining. D:
408 immunrghipm a@g%gt@&zg§ﬁ{gﬁgpﬁpg&§plpltated AP in buffer-soluble AD brain (lanes 1, 2, 4,
and 5) an bt}ealt%g/(5 r}lrol brain es 3 an ‘%i} EEdpresentat Frde?_';?;lts for 1A9 and 2C3 are shown in

the left an |(E|th1 iﬁf rlegsepﬁeeétlv AREE nd fititative analysis (with actin
control) of ¥btemnelesobierhis teravnod wrmaaomalet Eramesoiissonddmmbaotbactiie 12-mer

(PanebF) indherbiimatetpthiiaheatexahisined fmomihd-adtapsy cases of a healthy elderly
populatlong i%t?‘%% Lorl tage Il o and Braak NFT Stage
>V, AD casgga%lslu.lef)I G% Afe%éﬁ%rﬁghs s%{;v%% ?#HF Solu 00{2\ My dof]ff%age%cc%nlzed
oligomers Q)%E?H%‘WH%@%?*&%%&‘W%@&B?@%@ ﬂ%‘éfl‘fﬂ?idf(ﬁg]ljf)@ﬂsﬁ% and NC = 10) (Panels
A and B) dRd]pduiddt o prateindbpletba:CSE $AD & &0[2aihd NC = 10) (Panels C and D) were

subjected to size ?éﬁk&!ﬂﬁ&‘r@ @Qﬁ%%t(&%,@vi&e?éﬁ%ﬁ@ﬂ? B, the collected fractions were
analy df he di %)%Ion of d AP 42 mongmers by BNT77-BA27 and 30 8NT77 BCO5

ELIS 8 FhBNFHRe %ﬁ&%ﬁt&%ﬁ%‘%ﬁ&%@%ea figoHERO BB d by PRE/2C3
mixed anti%@ﬁ%@éﬁmg Paribody threass vtip 0 alidricofSE igr. trelcomhredimo wh{ Ufas A8 asbegnized
oligomericlﬁésem{ajy (LA9-BCO5 and 1A9-BA27 ELISAS) and the amount of 2C3-recognized assembly

(2C3-BC A27 LIS easured.for 12 AD cases (open circle) and 13 NC
350ases C|rc %(Paﬁe??l%an‘d%%y t%ag %om%r r%n%"n%méerarsén‘é’ |sg§ nsegéneﬁsp |9(1A9) and H
(2C3). 12a mtﬂiﬁ% bie 8BHPS G A5 ARYSHSWIG Ktholkither &%@Wqﬁéﬁwﬁ%m%t@n Tg2576 mice

can @ preventiehhy passive |mmun|zat|on treatment. 13-month-old Tg2576 mice were divided into the

following tmﬂed%am f:ReglaninAryelbrRavinsasis: B admitistaied SR a0,

1A9-administered rou Cﬁnd 3- adr(ngt ﬁn %&%ﬁg n =11, All of the easure }\D/alues

were |nd|c§’;1ftsé1 fi’é%‘r’f é‘wﬁa@} ShPAZE%NSEE z oRtHsEIRA N AR AR A Bfitored in each

group duritigradiegight-minute session of the Y-maze task. The results of one-way ANOVA were as

follows: F(tzﬁ%)m&@@fm@ﬁéss@gea@épmqta@mﬁmmsmmtbo%%@%d gfed Tg2576 mice. (B)

Noverobj%% olelal] (%ﬂet%?tti‘nlﬁg%e rFtth(goQ ﬁ?? E Eercfgrm(%m h,%d s aiter tralnlng The
ionint

exploratory pr erence In a ten-rhinute’sess 0 hove gbjecttecoghition ¥4 vas determined
in each gre@FAHE results of two-way ANOVA were as follows: training/retention, F(1, 64) = 31.53, p

<0.01; anifag)] grosip, (&, Ghpredsit Ab<ehiinrepeaatad diaimng/etensianpyf Hisanimahgmup, F(2, 64)

=10.12, pﬁg t €02MAak mice, ### p <0.01 in
the comp rQde %%d)lfn st)g(rged ngéhé%rg%lc&egg &q%fi:g?s&va%%?ﬁ#g%ath%gngth during a

60- secon %‘:\}'\}3‘{3 HE LY %%é*ét&ﬁ%ﬂ%&%%ﬁ?@ﬁ FRRLRGPfvo-way
ANOYA m@%baéyfoﬂ@mssmalf F(ocdphy=teeaspysikorndf [Rhanah gmap;:g(edem) =12.59, p <0.01;

repeated tfial by{hB.aTERalEERY K132 ?&ﬁﬁ&%ﬁt&% riseP IR 4 the comparison

with PBS- m|n istered. T 76 m| . Fear-c (in dl arnln t- dependent (D) and
clue-depen ent frees (r% %rnnges r)e dlete{;)r& E?j[% e%resu On 0 ROVAWere 20as
follows: coh¥EsdiEpendent test, F(2 32) =5.94, p < 0.01; clue- dependent test, F(2, 32) = 7.33, Pc
0.01; * Pc{05 anthdt foxBeirdlizing oompanisiniwjtRBSatdisisterecty gRHIHE Migeing the Fig. 9

presests graphs.and.arhetegraph showing dhantg:braip; é‘g%@&?tﬂ&]%ﬂ@%%ﬂ%gﬁm can be
prevented[é)?/ %?sﬁt_}%émmﬁn ther 3J(S)ry Th%hépdp mpus and cerebra] cortex of three groups of
13-monthord 1 A ?&3@ S the_c%zpfﬂgcgﬁ iRl SREPERRYGR, 9 % 13; and
2C3-administered group, n = 11) were extracted in three continuous steps to prepare the
buffer-soluble, SDS-soluble, and formic acid (FA)-extractable fractions. Each of the fractions was
subjected to AP-specific ELISAs (WAKO kit: BNT77-BA27 for AP x-40; BN177-BCOS5 for AP x-42).

The accumulation of AP 40 (SDS and FA) and AP 42 (SDS) was found to be significantly suppressed

only in the 1A9-treated group. The 30accumulation-suppressing effect for the All-positive oligomer
(A-maer) waec ~confirmed in the



SDS-soluble cerebral cortex fractions from the two antibody-treated groups. Fig. 10 presents
photographs and graphs on Ap oligomers in the plasma and brain of Tg2576. A and B: As a result of
ELISA analysis, no significant difference in the amount of AP x-40 and AP x-42 in the plasma was
observed between the PBS-administered group andgthe 35immunotherapy group. C: Similarly, no
difference in the AP 40/AP 42 ratio was observed among the three groups tested. D: As a result of dot
blot analysis using pooled brain 13 homogenates, no difference in the amount of physiological
saline-soluble All-positive oligomer was observed among the three groups tested. Hippocampus (left
panel) and chE?apral gpég%xig{%rlt %nel .g?BS-administered group, n = 10; 1A9-administered group, n

13; and 2C5-adnnister roup HEITE: According to imrnunoblot analysis using the anti-oligomer

5 All antibdd§] TedriksmEResRfEPOPIRE R fetBinefin SR mDtont iStetoeretsariorde fraction
(right pangi@emmﬁiecarmﬁ@kmmheiﬁ:&% (agxﬂszcs-administered groups compared to the
PBS-admineen gty i ABdhs et e Retalaeins i@g@%%%&%eg%%%f;&a“eb- F

Blood (albumin-depleted plasma, upper part of Panel F; albu Ipoprotein-depleted plasma, lower

part of ParFE) ae BTt S SmPERAsEP Y Glekiiee 64HFabjected to All dot blot analysis. As a
result, the R inmnofibreadtivity waenfoumnd {610 &oitfireated imheiife HAi2 €3 mdhiristesé dngroups
compared jg:hede BpraciniistenedafaurdRamehr). The proportion of the lipoprotein-bound form of
2C3-recognized oligomers.was higher than that A9:-recognized oli ers (lower part of Panel F).
Furthermo%?fﬁ‘cée ﬁ%rﬁr%@r?ggvfo?tﬁasa $6S zé}gg ShithSe QIR GR 3%@2%%%?5@5%5}%5 #hnd the
15immunofegiEtionyurpssiadyPiperaasbddn: the 1A9- and 2C3-administered groups compared to the
PBS-ggiministerecgasin(PanebGlnFsaaniese [ebulitdicisneanarivabie thatthsrtherapsutigeffect
selective ogggnt[%pﬁgg&é%gg%%%%&}lgg%lé[g&x\@&tg,btained in the antibody-administered groups
iologl lecules. Fig. 11

without affecting physiologic rédents photographs and graphs showing that
senile pladd&&ffy F&?@ﬂ%&‘fﬁ?’n"ﬁ@‘&ﬂ?%@r‘ﬁ% 6ﬁi§hﬂ¥i@6(’f§?‘§ﬁlﬁﬁ‘f§‘, ofridipn adnsSRSitive
analysis) aags\iollehildyisy edhenyeudifébforinatiaindC: synaptophysin-positive analysis) were
suppresseh ) {eoFaeDAGi gy e HIARDYRASRIYE) I MUREAIOAIEUMON, e phlfli i AIERENTS
photolgraphs sgpwm%%t{%ﬁ %Séjé{,)ressmn g&&s naptic degeneration by passive immunization treatment
with 159 aR82cs" iR NG of 5%/)‘? %&ﬁi%@ﬁ 25panels) and drebrin (right panels) in
presynaptit Ahidqpasisydaptiendomiied Periphdren belksrmmsit Sfaglfimisteation et tiA®
administragiefirang heitemindeigadministration. Fig. 13 presents photographs showing the brain
transfer of ntibodi ssived nization treatment. T istribution of administered
antibodies[grﬁ[’%'lég%%&?g rgr};%geo ?gﬁﬁy 51{0%@\/%:. ?é:ionllnr%)%% na%ﬁﬂ%’%ﬁsﬁb% IS HRRESRNSE) and 19G
(center paﬁ@?é’}?gl%h%’é%‘n%iﬁi%‘iﬁéﬁon (A), 2C3 administration (B), and PBS administration (C). Fig.
14 presenfdhbtogtapkds shanyings bf/dbta kit anatysis st theNonbelardh ansibesies BAS5, S5A9, 4F7,
4H5, 6E4, apgi&litd are spesiic taARQligomers (3 to 96 hours), but do not recognize Af3 monomers
(O hour). Fig. 15 presents gr S ing the AP aligomer-selective binding ability of the six
35types of[éﬁ%%)&%%?ﬂg??%ﬂzf%?%fé&@vvéﬁ%?ﬁﬁal%ﬁ&)%ﬁrﬂ& ISP AR RIS
absorbandeague iwaniength of 450 urn, and the horizontal axis indicates the concentration of AP 14

oligomer OUARINANHBGF HSAL ABAT mm@i[@pokrﬂmr@,@iﬁbﬁfaefgﬁﬁﬁ%‘kﬁ%&ﬁﬁé&%ﬁﬁg,Egtb%‘ o
antlbggy-bég%g_%gﬁngty when the AP oligomer was used as the inhibitor, and the solid line indicates
-bindin

the antibo _dcti\g%[ when the AP monomer was used as the inhibitor. Fig. 16 presents graphs
showing tHEMAERARRARGY At oF Bid Sikodlies Bressmuaisen s fouss omstralivnB E4, and 6H4)
against ARsindusetkgleurotaxiddiyy;The horizontal axis indicates the amount of antibody added, and the

verical a1 Shous ey @t G 19 Qabundec i anibaderee sondlinasipe siandard

(see the equation ti figure). Control’lg , which'is an an y that does n dto AP 42,
was used yi%‘#\é%ﬂ %W%amn’ and

30 [48] the antibody of any one of [1] to [8] or the composition of [9] for use in neutralizing
{suppressing) synaptic toxicity.

[Effects of the Invention]
The antibodies provided by the present invention are expected to greatly contribute to
35 the establishment of preventive/therapeutic methods selective to molecules responsible for
evoking pathological conditions of Alzheimer’s disease, and the establishment of early



Fig. 17 presents graphs showing the suppressing activity of the six types of antibodies 10(4F7, 4H5,
5A5, 5A9, 6E4, and 6114) against AP amyloid fibril formation. The antibodies were added at three
different concentrations to a AP 1-42 solution (12.5 uM). After incubation at 37C for 24 hours, the level
of Ail amyloid fibril formation was measured by the ThT fluorescence intensity method. The horizontal
axis indicates the amount of antibody added, and the vertical axis shows the level of amyloid fibril
formation by the antibody addition that is 15relative to the level of amyloid fibril formation without
antibody addition as the standard. Mode for Carrying Out the Invention The present invention will be

described Etpta)re S Eecifig(%ll_lg/ tgel VﬁieA;%ed_eSé:ribed alﬁi)/e, the Present inventors sycceeded in obtaining
antibodies that bind 20 Specificaiy 10 AP Ghgomers SRSt AP IS ASHERS ) ’ & tesent
invention provigERanaBERNAY Braemirter ssiap msiibpasirel bonditons A aioaomErniEhe antibodies are
preferably isplated aragurifiettation is Bhgitesmandsalatad nans:purifigdassedifor substanggs (antibodies
and such) gf.t vention indicat t tances do not.supstantially include at least
one su,bsta@r{?:g%%ﬁg?%%%ﬁ%ﬂcéﬁégggd% iﬁa }ggngﬁ%eﬁgf!?gﬁ% ? Aare tgraen,gﬁg% a?%eugsarﬁlfbodies" and
"purified antiBBERE" +8i836- antibodies that do not substantially include cell materials such as
hydrocarbons, lipids, or other contaminant proteins from the cell or tissue source from which the

antibodies fpratains)ise-darivedY\uhen the antibodies are chemically synthesized, the terms refer to
antibodies that doIpo ubstaQti Inc ugﬁ cgemi%%l} precursoy substances or other 30chemical
substances. In a preferfad em AP ThE S A éé"d‘f%t%ré%%‘#? PRRERHBAH P CDlated or purified.
"Antibodiesh#eréesitacgigicapiotsmscthalisaves-thecimstipditaralic Taeattetisticss #htibodies show
bintt)z!im SIO%ﬁﬁiﬁﬁygt@ﬂafg_ﬁ&ﬂgCﬂ_?g&?ﬂﬁ&%ﬂr%keiﬂom@fﬁﬁid}?{?fﬁe&%Pégﬁéﬁﬁ&;ﬂ%h@}“c%e;he ability
to bind to t orxespondin tibedies, and.induce tigen-anti reactions in.vjv proteins,
which are f%gé ?n%jé?%&%%t%ﬁ@g S Egrrﬁﬁ%? %s} Are 18%%%?;%%1 5@57%%%?40 T%etﬁ'gf’ A%ﬁﬁo acids, and
are knownd§BE ¢ &R saMrprasphekuPsSen Bt ibae an dd dniyl dissprasindisilietednivtixBba)ty the
action of ptefsesyBdsidaskimnvaith fieriscalseteot inulisasentitdgethsesiment iiagsians the amyloid
molecules adueee ke ARfsJoeir aldomatic iapdlbrousassamblies paddiion o soluble

-fi

monqmers. "AP oligomers" of the resent invention refe ‘OUS assem |es_.al'he "AP
oligomersP8Hthe é}?& H%%hﬁ%ﬁcﬁ?gé??d%E)‘i’é‘,‘pk(@zf@s(ﬁﬁiﬁﬁ.@ﬁ@}’éﬁ@%ﬁﬁ%%%% A(342 (AP
1-42) oligaprrdesi-Forgexampleersliza? olijondrstsofttretgteddntdriventioiniaie Mélesdlrseshowing a
molecular weight of4519id 60 KDAIERRNSIBAGE 2RE 2315 101035 &DAIN Blue Nativg PAGE. Using

molecular gigves, th lecules.are. collected majnly in the >10Q kDa retention solution. When
observed u§ ri%\’(e?% g% a o?rﬁf i ?%r%%%%rso%c{gpg? (ﬁ\ig #eor e%:‘g%eé:%aé%v%@&‘%?aﬁ?Sﬁ&E%f granular,
bead-shaptd EFaHigAHEpeTahdtEsitd S Hagitgta hehstitetkasawiB:ad indiBiztites grtitration method,
the méleculesuinecelatedhindhadeid vt tiedaciardswit) amaelesularweiabtef680;lgPa or more,

and in fractign 15 with a molecular weight of 17 to 44 kDa. There is no limitation on the origin
and form of the antjbodies used in the present 15inyention as long as they bind to AP oligomers but

not to Ap monomér§: = PresisBRRETaRS ARG SRR SHRISRESRS ARIIRE Lt HiopokishadedteP poly clonal
antibodiesAThé dtaiverdidstiot thieepre s€ NGivierrichPA$0 (REILZE) anlstype cbf aetikagiesdsuch as

non-humag.animal antibodies; umanized.anttrdigs.phimets.antibgdies. human aoHbadies, the
Iater-gescrlgec d mi poqigsfegén no g%gqc%%qw -mod;ll‘ledhgntggedée : modlfleg tibodies
20cofijugated to OtHer Malecilcs (for Bxample. polyiiars SHEE ALSISty e iR & e sugar
chain-modifiedi SHEBGERetined refiaght Bt rirpacmendslokal Hittiviebliés  akbfells tsrantibodies that are
obtained feeed-Grstibstaatatly hamegenaeds papuaiienaiantibodissiithats, thadadivdual antibodies
constitutingég%Oggﬁ)%{Jﬂgg@)z’i@@&{g)%@qwg}gﬁ%%ggeﬁﬁgd%fh;a%%_sibIe natural mutants that may
Fig. 3 presents photographs and a graph showing the size and morphological
30  characteristics of the toxic AP assemblies targeted by 149 and 2C3.  A: The 540,000 x g
supernatant of AB 1-42 (25 uM) was subjected to a continuous molecular sieving process using
uitrafiltration membranes having & molecular weight cutofT value of 3, 10, 30, and 100 kDa
(Microcon).  The four types of filtrates thus fractioned were named as follows: fraction 1 (<3
kDu), fraction 2 (3 to 10 kDa), fraction 3 (10 to 30 kDa), fraction 4 (30 to 100 kDa); and fraction
35 5 (>100 kDa) which was finally retained. The presence of AR 1-42 in each of the

above-mentioned fractions was detected by 4G8 immunoblotting.  B: Representative images of



25be present in a trace amount. Monoclonal antibodies are highly specific and recognize a single
antigenic site, Each of the monoclonal antibodies recognizes a single determinant of the antigen, in
contrast to conventional (polyclonal) antibody preparations that typically contain different antibodies
against different antigenic determinants (epitopes). 1# addition to the above-mentioned specificity,
monoclonal antibodies have the 30 advantage that they can be synthesized from a hybridoma culture
that is not contaminated with other immunoglobulins. Therefore, "monoclonal” indicates the
characteristics of antibodies that can be obtained from a substantially homogeneous antibody
populationN{iidreated Boes (B6t Fdicslés theatashuire the fivfoirantipspecifittetHé ddorsanfibedy

g;OdUCtiOWo@?ﬁkﬁéﬁyam%Q@%%dmb ' h@d&ﬁ%ga&&%&mﬂa@@%wzusm Eﬁmgm dHI\E/IOIr
examp ce the ESCI‘I e era ilstein
(Nature 256 Eleé}éw}tgll{g?e%‘%é%gg & g%ariﬁ ?r?ﬁ\ met Z’&a‘ﬁ“f g‘ h]|I\tlaﬂ "Acad. 16 Sci.
USA 81:357ifer Temlty, wsiie Méa#ﬁ@@rféa@ e Wéﬁﬁ?ﬁﬁ%fa ?ﬁﬁ%‘ﬂ@mﬁér e&m@emww%dme
hybridbmapeettiags ancAP:aigpmiel (fopexampieciha/APDetantebdestyidess indiie: Rsataples) is used
asa Sens'f]k%m&;@ti%% a”@'ﬂmmé}@%@aae‘a%@%}“1@@%5‘%&8 M“V@%WHH%E%%@ZE‘“O”

method. T btamed immu ce lis are fused with known parent 5cells by a conventi cell fusion

method, aﬂ’c? %‘?ﬁoﬁlﬁ antﬂ Pk adbkingedipad the 5@%@%&%&"%&1%@@&%39 a conventional
screening ratkbdped stnThesmorscibsal ehtibolfigionitbmprbsemtirvudastion can be produced as

follows. Synthetic A3y f@e(lxﬂfﬁﬂ&%éﬁ?%%ﬁd@ﬁ Osakahisissalved sz@@%ﬁF&@?AW&Eﬁ%%@@% ora
mM p a ution is a urs. Then, the ides 10 are
omtted o o B SR BRI o ST ) GBS bk oI F S B RE a2
tetramer aféheMiaERTISTHREE @oﬁi&#ﬁf{r{ﬁﬂé‘tﬁ \ﬂ/wﬁiﬂﬁ’é)A@Cﬁ@ZiMdﬁmnémé@th@&tr@ndqygéwéﬁﬁn
antigen. Ondheptirechane: 8 pgemﬁanormcoa@aimmg anlgs ameurbohdbe ARG eligemeris
prepared [ e hemi IIy |nk|

6- carboxy?gét’{gr}r%l[ Huﬁl%?rglge ‘%%Q‘ﬁg?%éﬁl\%i%g & F rmlrl%lfg o%m fhe t%qu c(%%nl 40
15peptide WM’ é%‘r@éﬁﬂoﬁ%‘i‘ t%ﬁ%ﬁﬁ?ﬁf‘gﬁr{ f@%&ﬁ’sﬂ%@? P@‘ﬁ?ﬂ%"ﬁ%ﬁtﬁ%*ﬂrﬁ@bsaka) ata
ratio Igf 5: X001 40rk0: 20:b00y 30260 460:AP0-80(THD-n6E00 700G pedtetnpreferably 90:100,

or more preferably 109, Aed @&Jéé(&%ﬁt%;ﬁﬁié{mﬁff&ﬁﬁ% %}@9&9&1 h&?% QU wpieferably six
hours, or mo er?e 0 hour b-c mice ar E%rmunlze wit ig of ]ed?t‘her the AP 1-42

r
tetramer of A ?5‘% ?ﬂe(r;rl{ﬁ fle d’selaﬁgrv 26¢8) mp St B %Tu{ygﬁt 450 IR TS antigen
into their fefotapaidt @@@éeq@eWebﬁé@éﬁﬁmmmG@at@i@fé@@mﬁédlom Isix hndstiehdriddmas are
produced framaaelingatral mphonedelbyibision withiap2arhokd sslisasing Ralvethene Glycol

150 t ' ti | | t
preferably se[?'e;ﬁc?gég%onsm |%I§%E§%§ﬁab§§& %A%V%F??p%in ggﬁgé'%gﬁ (P %Jlsrlrc‘)%] %gbuer?greally,

rodents, Ia@ BRRb hs, or primates are used. Rodents include, for example, mice, rats, and hamsters.
Lagomorphs inclulig, farescam pletoatipls aPdigrates dnoludld; foclexdmple QC atdychiais(ol dewstd)

monkeys gygh.agMagacadaspiedinanis,) Maracs m%ﬂmrm@%{?@«%@ﬂﬁ%@m%% Seifieq Animals
are |mmunjzed (\]!\/|th(§r$n5|t|§ gﬁ%t ns acc rding to known ds For 30ex e, as i‘}a standard
method. iMPGRIRaTERLA d%§9 AP ARG QAT RIS EE A6 G B At SEFE g
antigen indehbirhass hahussadlel 6P HE pateAtidel IS hesercnithcthel aforentesritings-hositivaocytes is
the SpZIOg&g&ﬁr@Q%N\éﬁmﬁvﬂHd@@* desesihed bﬁlﬂmﬂb%&ﬁ%@ﬁl@&&aﬁ&ﬂ%ﬂ@ﬁ@@h@ﬁher known

cell lines Ganbe, s %éﬁ&s b e e I O DO ae ool can

be carried out ba5|c accordln to kno inclu e met oh er an
(Kohler {0 software ( wji Film, Tokye).  To correlate the oligomer formation and amvlmd fibril

formatmn, the ThT fluorescence value (the right Y axis) was overlaid on the same time axis. B:
30 The AB 1-42 assembly after 0-, 2-, 4-, and 24-hour incubation at 37°C, and the change in A

1-42 assembly after further 48-hour incubation. The AP 1-42 assembly was detected by 4G8

immunoblotting.  C: The toxic activity of the above-mentioned various AR 1-42 assemblies.

The viability of nerve cells was determined by the LIVE/DEAD assay as described for Fig. 2.

D: The anti-neurotoxic activity of 1A9 and 2C3 was evaluated using various A} assemblies (the
35 AP 1-42 assemblies formed at 37°C for 0 and 2 hours (“Oh” and “2h™); and the ThT-positive

supernatant collected after uliracentrifugation at 540.000 x g for two hours (*2h sup™).



17 G. and Milstein C., Methods Enzymol. (1981) 73, 3-46), Hybridomas obtained in this manner
are selected by culturing them in a conventional selection culture medium such as a HAT culture
medium, which contains hypoxanthine, aminopterin, and thymidine. Culturing in the above-mentioned
HAI' culture medium is 5 generally continued for seUeraI days to several weeks for an adequate time
for killing cells other than the desired hybridomas (non-fused cells). Next, a conventional limiting
dilution method is performed for screening and singly-cloning of a hybridoma that produces the desired
antibody. Thereatfter, the obtained hybridoma is transplanted into the abdominal cavity of a
mouse, andeRseitietfiiig ctersiniity i3 deBirexprsod srionatiartbbdiz ssemkirecte theRbraxample, the
10antibod '@%sé@eehﬁf @Mrﬁiadof&m@ek@s@itiﬁ fheicthyngopyentignal pratein separatiomgagior purification

methods graﬁ%@ edc nay?rr%‘rgffcoﬁm GUIQ Ogﬁl@hX ing UdI%%IPUt not 'A{I"ted to,

affinity chromat |1trat|on Gltrafitration Salt preC|p|t tion, dial ysSIS pgf( cryamlde gel
eIectrophoYé%@S% ﬁs@e@éﬁ%&%ﬁ%ﬁ%a@?ﬂml&“ﬂﬁmwlﬁéﬁﬁﬁ DFRAPISE &hd David, Lane
(edit.) 5 ColpkSpringeHaraard Sibpratiorysk088) x}mmﬂmﬂdmlmmmﬁmﬁfﬁmag&ﬁl@lﬂmcw be

used for a@&@e&%% %ﬁam@'ﬁ%&ﬁmm éh@sz!sm@e%%m'm}ém%&ﬁ@ and

Sepharose, F Pharmacia [)H Chromatdgraphy (excluding affinity chromatogra |nc udes ion
exchange &ﬂéﬂ?aﬁc?ﬁ?ﬁﬁﬁf} 98?8%%?&%?&&3%6%&%%@ r2hidh, RvetEelgrRaseembly.
chromatograptepeeifid Ei{sdrptiold vhirblocktder aplip CStistégiestion FiotelitiPurificsioniand
Characterizz@&i@mhA @@oha&l@ﬁatqm@eﬁﬁﬁetéﬂaﬂ%m@%iehﬁiqh{%ﬁtﬁhﬁ!&ehahm%szl&@mﬂ% @rbor
Labo[gtor é di 2&1 nlgehtrgrp ([gpslr ‘p%rttrele;grou uid e@aﬂee chrama hy methods
such'as Hfgf_ can e used onoc al antibody-pro u0| h %‘%.88&%% red in this
manner cdﬁ%@%@%@ﬁﬁ?@@ﬁﬁ anedisuehnenaiosistert ool ihy f&ﬁbstﬁféy @@ﬂrﬁedgﬁdteti‘\fbﬁﬁ long time in
liquid nitroglete 2540y Manhmwalcamke ioyptized vsiogralymitkesgenofandritmoeqaradiction.

However, W&%%Q;%%@g%mg@ngglr@ﬁ%gﬂje&p&g&%ﬁ ng hybridomas, the compatibility with

parent cells used In éfIZSIOH or hybridoma’production is preferabl considered. Generally, rodents,

lagomorphs, or pr RIS S RS RS e AR MRS At &9 d@%@%ﬁ@%’r@é&rms and
hamsters.diagomonphist inchedeirfion bramplé ptidodits, @R sMdtel dncladesfofexaeple, Gatarhini
(old-world)aankeys:seh AsMacsaadassicuiais pMacasr M Watierhamagryas, ard ghinpanzees.
The use ogtrgesgenlc anlmglfl EQ? fiave a hgén E}gntlbod ene re?gzrtglre is known in the art (Ishida
l, et al., Cloning jand otem Cells'4:9 0% 2 2% mnﬁ}ino SHAR §"obtain human monoclonal
antlbodles2@3emf§géfﬁ@iaﬁwafé33ﬁé3ﬂﬁﬁﬁﬁﬁiﬂ@@ ARebrasslatiboby2ptodutngublisalite colfedted from
the animalgandifuses mmnya@meﬁeﬂ&&qm&uae 1@@@%&@@%&&@@%& hsimadnantibodies

can bg pr e mMas, 16 / 918,
WO9I%§OZG%OIK:€12?fr gvp%% /2&'%%8%%%/09?/‘?33%85 anoféa\t/-:\%ll /34 %&é}@na ive aN)%%% y%e%glmmortahzed

with oncoé@hle’éerh‘é% H@%@ﬂ%?‘ﬁ‘?c}@o‘@ﬁr@?ﬁﬂt A6R: G eaTApIaC ﬁ%‘f‘ﬁ?&ﬁ (Rawidhocytes
infected mﬁhiEmesermhllsiﬁcﬂnmmh’@e@Mmmkatqmmcmegemhbﬁﬁky thizdm pagnlzéch

lymphocyigsalieusestaith uman-gerivagimyetonacalis{PR66-etc).camable Riynligitedhdivision,

and thus l&/ﬁrldomas tt‘ﬁ t produce the desired human antibodies are obtained (Japanese Patent

Application SKAT PUblichtion No. (JP-A) S63-17688 (unexamined, published Japanese patent
appliéation)). Fig. 7-1 present graphs showing that soluble 1A9- and 2C3-~recognized oligomers exist

in human CSF. Pooled whole cerebrospinal fluid (CSF) (AD = 10 and NC = 10) (Paneis A and
B) and pooled lipoprotein-depleted CSF (AD = 10, and NC = 10) (Panels C and D) were
subjected to size exclusion chromatography (SFC).  In Panels A and B, the collected fractions
were analyzed for the distribution of AR 40 and AP 42 monomers by BNT77-BA27 and

30 BNT77-BCO05 ELISAs. Panels C and D show the presence of A} 40 and AP 42 oligomers
captured by 1A9/2C3 mixed antibodies.

Fig, 7-2 is the continuation of Fig. 7-1. The amount of 1 A9-recognized oligomeric
assembly (1A9-BCOS and 1A9-BA27 ELISAs) and the amount of 2C3-recognized assembly
(2C3-BCO5 and 2C3-BAZ27 ELISAs) were measured for 12 AD cases {open circle) and 13 NC

35 cases (filled circlej (Panels E and G). The oligomer/monomer ratio is shown in Panels F (1A9)
and H (2C3).



Once monoclonal antibodies can be obtained by any of the aforementioned methods, the 10antibodies
may also be prepared using genetic engineering methods (see, for example, Borrebaeck CAK and
Larrick JW, Therapeutic Monoclonal Antibodies, MacMillan Publishers, UK, 1990). For example,
recombinant antibodies may be prepared by cIonind%)NAs that encode the desired antibodies from
antigen-producing cells such as hybridomas or immunized lymphocytes that produce the antibodies,
then inserting the cloned DNAs into appropriate 15vectors, and transfecting the vectors into suitable
host cells. Such recombinant antibodies are also included in the present invention. Examples of
the monoclonal artibotisssefitt e ptesdnringahtiohdmsekste themhagy imrroctenal b gbbhymR€E 3

5 mOMoS ol e B o O e b Bt bl th
mMonNocCi( ALIDOoAy, monoclonal antioo a m slonal anti . Frefera y, the
monocion ] S L A e B B B ) SRty e Eiiicns an
chain (heal ¢AEMTRaVIIY W & aidb abid SeptfeedsPSEd Brae: 1dhAd afhl\(oéﬁléﬁﬁneﬁgwéhain)
having th%@@@@&ﬁ&g@%@ﬁﬁ&@m MO Y3naze (@jtan m&bmmammis@am Ivlra;hgin
(heavy chain) having, ERiPEiRe M&%‘ %%ﬂﬁ%ﬂu%%@%%@ﬁ%@%%@ﬁ L ehainglightchain)

having the amino acid sequence i) an antibodg/ that comprises an H chain (heavy

f 23; (ii i :
chain) havitg e Mﬁé{%&af%éﬁt%é]ﬁe%%é |$D~’|\?é>:?4i SHF a © LRifp tgrcamariymatiity the
amino acid’Séepdorostef8 HGiDoNG:e4 3 (RiMy arcbeitibodycthat vonigrise$ lan¢iechainsbeavychain)
having the,aming-acid saavenseaindBQ MhNQpEkARY sRkehain(igh chaln havinoithg.amino acid
sequence of S{E%.ID,[ NO: 63; 30@%) an rgtibadg hat comprises an H chﬁinj(hea\&/ cl:;sggg having the
amino acid Seqliehce of & ! f}ﬁj é‘?éé?ea?l anL'eham |(g)}11]i"cha|rff)r aving the ammo i\éAsequence
of SEQ DR B30y siritaivHidieciiatcBrh?ses Hndkt Bifathih eaimat By Ha¥ifg the 4thing acid
sequence @b SN Gt/ anchanbeirindight ebam ¥ rdng-the, Bmiro acid saauenceof SEQ ID
NO: 103. I3 antibadi : enki To]aNlelel ini 1 s. A minibody
contains a?‘i%‘%@%ﬁ%%%ﬁh%ﬁg%&%%%ﬁf %}PgdW§éQ§n%%e§3@?g}n%%ggr1%§%§§a%%uIarI limited
as long as' PRSTHE Rt & bildd s an Eﬁi@%ﬁ?%ﬁ%ﬁ%&a& Isrbod ey Al RORTLIROESD, Fab!,
F(ab’2, arvdEyrExateslessah eainibd die sarickrder-al e atsp F{ab )2o-FueysER @ Eingéecchain Fv),
diabody, apdseiFnd, (siogieshain dey)2):- oT@ obiainnatyglopal anibodiesagainst ip@eﬁﬁrg{gqms of the

present invegq'aon bload i 5rem% e serum level

fr t ith tigep aft
D B Gay teEHin ato B rddin SEhi & Coparbind Vot BIoSBF dhown

of the desire
method. WHENBPoljieteirdsanlissaysisirsed fsernerdtinuinilsgries poiydontaadtibodiztndy) be utilized.
Alternativelyd flaeaessanntdidactionsentBining:thapelyelonatantiagey gy beaisalatedArom: serum

and then %ﬁ%ga&segz%ﬁ{m@%@m&mgg@%ﬁ Qrs'.\éc}?%rktifo@[%[%%fﬁl IQ@@@ é%é&irg% %@}3@ ign that

specifically recgﬁanes a prot |n“9f the 5 sent inventioh using an affinity column d with ‘the
protein, aftth quﬁﬁmgstﬁ}?fraé’tﬁq' Linghs eoBtH Riorish SteimaemiBisieiad Te25H i present
invention, the antibigdy thedchingds:pb scand\p phligoererhishawiagtibadietiindingta@osiflokgamer that binds
1A9, 2C3, BASI5AS, Yk A5 bast flinRrsierabl. theanibadis.amyans.ofiheaatihodies of
(A) to (F) helow: 15(,?#3% antltggd Ogg}g to.an é%scr)\?gomer th§t binds to ﬁg tibody.comprising an
H chain hAVRSSREE Ao 20 BelidRce BrEEcAB NP PR HeL L thdin Aoy ARG Acid
sequéhce SPEE Q7D WadPC3(Rirbn sems @agubindmb dovare Altelpdriteibthacitidsce aiviaritgbody
comprisingrapatt chabthavisgthessineiady] sennence R SEQRNQ:R Radian L chaindpaving the
amino acig 2Q seauence Al R4B NP a3 BLISAs (WAKO kit: BNT77-BA27 for AB x-40;
BNT77-BCOS for AP x-42). The accumulation of AB 40 (SDS and FA) and AP 42 (SDS) was
found to be significantly suppressed only in the | A9-ireated group. The
30 accumulation-suppressing effect for the All-positive oligomer (4-mer) was confirmed in the
SDS-soluble cerebral cortex fractions from the two antibody-treated groups.
Fig. 10 presents photographs and graphs on AB oligomers in the plasma and brain of
Tg2576. A and B: As a result of ELISA analysis, no significant difference in the amount of AB
x-40 and Af x-42 in the plasma was observed between the PBS-administered group and the
35 immunctherapy group. C: Similarly, no difference in the AR 40/AB 42 ratic was observed
among the three groups tested. D: As a result of dot blot analysis using pooled brain



(C) an antibody binding to an All, oligomer that binds to an antibody comprising an LI chain having the
amino acid sequence of SEQ ID NO: 41 and an L chain having the amino acid sequence of SEQ ID
NO: 43; (D) an antibody binding to an All oligomer that binds to an antibody comprising an H chain
25 having the amino acid sequence of SEQ ID NO: 1 and an L chain having the amino acid sequence
of SEQ ID NO: 63; (E) an antibody binding to an Ali oligomer that binds to an antibody comprising an
H chain having the amino acid sequence of SEQ ID NO: 81 and an L chain having the amino acid
sequence of SEQ ID NO: 83; and 30(F) an antibody binding to an A13 oligomer that binds to an
antibody ctpniisieampidiRelerhaiinte tiecantinbravidodelodickrst SO B N@odtteatigemrt. chain
having thevamingcagid é@ﬂﬂg&ﬁ%@%@@@xﬂ@t&@d 108ippochbtEhenmopenieiesankinygation provides

AP oligomI %t]t Xj\éﬁgh tpgga Odl s fép(%éwes |51X$nt(f)n blls@df%freferably t?ea tibodies include,

for examp monoc ona monocional antibody. BA5 mohoclonal antibody,

5A9 mono%%é@l&ﬁﬁ%w %rﬁbrprﬁbnéaor%wam%aﬁ iaw%eieﬁaﬁyaﬁﬂe@wﬁ}s B EoRBNnal
antibofly, ard edbadarbelonal:Re-antibody. (Gaish AR-aligamestmmdeusetas aatigans: for preparing

ant'bOd'eSer&%%C&!QﬁSpaneI) .2 &reéegéeqn%bp&mmz@f antinadies, of hepresent inyepiion
include, fo Sa%}%e the ntibody one of (1) to &8) below: (1) an antibody that comprises an

H chain h HFH 56?8%eq ’é ngeé GoR g %bé?ﬁ’ﬁ‘i”iﬁ]éemwaé’&m%@%ﬂjence of
SEQ ID Nexrtll.asiCBIR®! é}h@uh@dﬁmlnwmieﬁsequm@m sERMDINO: 13 as CDR3; (2) an antibody

thaéI Compﬁﬁﬁ%@?ﬂp@&?ﬁ)@ﬁ%@@téﬂ%géﬁ%%ﬁ@dﬁlr?ﬂé@&éiqf}?ﬁ@p@ﬂﬁr%c%%hQI@ﬁ Bsg@mlno
acl quence as a the a 0 sequence o

R o e A o e S A R R T (PR & fovly ther
compnsesl%ﬁsqaﬁ%amlﬁd\ﬁﬁg AP Arairdraeitsed genee srarndy m@PQ%éwls(e)eé@ahmody that
comprises(Bamt! EhaiThayingdhdaoiite bpigsedquencadbii Qf IEN@:okms biikbi@rawantibody that
compnseshagﬁeﬁtﬁmea%m@m% ézcg}ﬁi@o%é@(ﬁ)qg%&%??‘m fhat eompy g%gg Sﬂ@g;}gﬂm having

the amino acid sequence of the amino acid 'sequenc NO: 31 as

CDR2, andt¥ WH%?&S‘%@H% 805F§E&@%3@§0¥@5ﬁ§ eafrdiibody that comprises an
L chdih havingthecagiiing wﬂ@w@emwwﬁ@ﬁ@m AND 285 245 2010 biR ¢ rethgraminoapidedeguence of

SEQ ID N@: 3@34+PR2-204 e @gid ﬁeﬁye{aﬁ@;@é@é% kpc%e;%%%%émé%};%enﬂbody
hving the TS B e o %Fééaiﬁ%%@%% b B LR AR B CORAESS an L
chain havi@§4ae e igé’qﬂé(ﬁ%@éﬁﬁiwf@m 27 as VL; (12) an antibody that comprises the
H chain of (10) arilghe! lpehains ohldekaphsl3)an-patibhslyithateomprisas,ae ﬁh?hﬁ@f&ﬂi&ﬂ&the amino
2o sEaueReR OLSR IR MO AR éh%m@%%[g%%‘wg%@&;&gﬁs% gjn ik RREOR2,

and the aming aC|d sequence of ID NO: 53 as C omprises an L

chain haviigriie Brreadld §§H%?R§B’%F§EE(§‘YI5%@%§ g§’€ﬁ3¥§ﬂrefﬁ%ﬂ i SE&f¥efce of SEQ
ID NO: 570y 1225 an dithhemminm aeidrsaguence of SEQ ID NO: 59 as CDR3 (15) an antibody

that comprises the:l @bm&%{;ﬁm@aﬁe kpehain ete(;@pl%%(a@@ Hod eﬁte&&&m)?fises an H

chain havm# the amino. acnd sequence o ? (?5 as VH; 21 %17{) an antl dy %1%[ comprises
@i‘:jg N

UM 7ation {1 tmen Wl i
an Lchaer avmg e amino ac sequence 0 ‘?n8§ h 53’1139‘&0

paneis) and drebrin (right panels) in presynaptic and pestsvnaptlc dot-like per1pheral cells. Top:
PBS administration; middle: 1A0 administration: and bottom: 2C3 administration.

Fig. 13 presents photographs showing the brain transfer of the antibodies by passive
immunization treatment.  The distribution of administered antibodies in the Tg2576 mouse
brain is shown.  Staining with anti-AB antibodies (left panels) and IgG (center panels). 1A9

30 administration (A), 2C3 administration (B), and PBS administration (C).

Fig. 14 presents photographs showing, by dot blot analysis, that the moenoclonal
antibodies SAS, SA9, 4F7, 4HS, 6E4, and 614 are specific to AP oligomers (3 to 96 hours), but
do not recognize AP monomers (0 hour).

Fig. 15 presents graphs showing the AP oligomer-selective binding ability of the six
types of antibodies (4F7, 4HS5, 5AS, 5A9, 6E4, and 6H4). The vertical axis indicates the

ebsorbance at a wavelength of 450 nm, and the horizontal axis indicates the concentration of AR

)
Lh



(18) an antibody that comprises the H chain of 06) and the L chain of (17); (19) an antibody that
comprises an H chain having the amino acid sequence of SEQ ID NO: 69 5 as CDR1, the amino acid
sequence of SEQ ID NO: 71 as CDR2, and the amino acid sequence of SEQ ID NO: 73 as CDR3;
(20) an antibody that comprises an L chain having tife amino acid sequence of SEQ ID NO: 75 as
CDR1, the amino acid sequence of SEQ ID NO: 77 as CDR2, and the amino acid sequence of SEQ ID
NO: 79 as CDR3; 10(21) an antibody that comprises the H chain of (19) and the L chain of (20); (22)
an antibody that comprises an H chain having the amino acid sequence of SEQ FD NO: 65 as VH;
(23) an antiwdycthat/dbmpuises: arctl ghairnhéviing tHe entinoaticisediseataefinFEQud NO: 67 as VL,
15(24) an aﬁt&g%mhge@m@%m% @B%ﬁ@%&%&%&ﬁ%@%@&%)& thé%%l%m@‘“body that

comprlses a H ch ;}he amino, acid of SEQ ID NO: 89'as CDR1, the amino acid
sequence & ’§§f§ﬁ %glg IABERAF %‘u a@fﬁf’%’&ﬂe\”ﬁﬁé‘%fiéﬁ%? B3 as CDR3;

(26) an antibody tha é@m?m%ﬁﬂﬁd@awmﬁﬁg%ﬁeﬁhmg@@md}%ﬁhemmﬁ&f@dﬂmﬁ}s 95 as 20
CDRIsthe(ami,nqat;Bi«xsegnen@emﬁﬁsmbtagﬁﬁs&?ﬁaﬁ&&ﬁ%e%@ow&@mi@ﬁe@gﬁz%%%%%e of SEQ ID

NO: 99 asl%%Rtgs thé%@o%ﬂtao@ggpﬁ %g\%”gﬁma%%eesvtgr%H chaln of Zt%)eand the L%Jﬁ%nl 526) (28)

an antlbocg at comprises an H € amino acid sequence 8§5%s VH;

25(29) an ﬁhﬁ?ﬁ?&‘ﬁfa%ﬂé&?ﬁifﬁ%&%ﬁaﬁﬂiﬁavuﬁgﬁhﬁé%}ﬁ%(aﬁd@ewéﬁ%16@5’@@19}N S@rds VL; (30)
an antibody@h@rtpmpiises thedt shbithef (28)renditiad Aghaln eh{28)d (3 leanantbody that

comprises an H CF‘%“I'?‘ vin e{@eegammgg%ﬁgeeg}ﬁes%g%mywﬂh&g% R@&Qﬁiﬁ%@mno acid

sequ [[ExYe nd the amino acid Sequerice 30 o NO: 113 as CDR3;
(52) L oo it i ioB il SRR M i S SEtaice ERSEEMENOFT1S as
CDR1, thexddedrio theid déigrmm cerot SROID INOA S 1748sOBRA ( Hhil thé amifieracidiseguence of SEQ
ID NO: 118788 epﬁ%ou@aacae@pwﬂgsam%;aqmﬁr %&H%M@%@a%n@%@éﬂg g L chain of (32);

35(34) an ntlgs%% tha rpg)tns&s 5,41 I—TLhe egr}zha %}?% %S ggmsoeu gﬁh%%%e%?@@% 105 as

VH; 22 (35) an antl ebmdg comprises an ain avmg fe amlno aC| D NO:
107 as VL 38YisH éﬁﬁﬁé@‘g‘fﬁtﬁé@t leﬁ‘ﬁhﬁﬁ%feyﬂae@*éh%ﬁmﬂ@ﬁwdwh@ apiebpdatpalidi ey gslis (37) an

antibiddy thédibemprisdsvoher amyioié Zisdinforasitbsubiskisutianshasletiomnsnadditignsdhand/or insertions
in the antibody of any one of (1) to (36), which has equivalent activity as the antibody of any one of (1)

to (36); a ) .
(36) rﬁode for Carrving Out the Invention

The present invention will be deseribed more specifically below,

As described above, the present inventors succeeded in obtaining antibodies that bind
20 specifically to AP oligomers but not to AP monomers.  That is, the present invention provides
antibodies that bind to AP oligomers but not to AP monomers. The antibodies are preferably
1solated or purified.
The terms “isolated” and “purified” used for substances (antibodies and such) of the
present invention indicate that the substances do not substantially include at least ene substance
25 that may be contained in the natural sowrce.  Therefore, “isolated antibodies™ and “purified
antibodies” refer to antibodies that do not substantially include cell materials such as
hydrocarbons, lipids, or other contaminant proteins from the cell or tissue source from which the
antibodies (proteins) are derived. When the antibodies are chemically synthesized, the terms
refer to antibodies that do not substantially include chemical precursor substances or other
30 chemical substances. In a preferred embodiment, the antibodies of the present invention are
isolated or purified.
“Antibodies” refers to glycoproteins that have the same structural characteristics.
Antibodies show binding specificity towards specific antigens. Herein, “antigens” refers to
proteins that have the ability 1o bind to the corresponding antibodies, and induce
35 antigen-antibody reactions in vivo.

AB proteins, which are the major constituents of amyloids, are peptides consisting of 40



(38) an antibody that binds to the epitope bound by the antibody of any one of (1) to (36). An example
of the VH in the above-mentioned "H chain having the amino acid sequence of SEQ ID NO: 9
(sequence of the 5A5 antibody Fl-chain CDR1) as CDR1, the amino 10 acid sequence of SEQ ID NO:
11 (sequence of the 5A5 antibody H-chain CDR2) as*CDR?2, and the amino acid sequence of SEQ ID
NO: 13 (sequence of the 5A5 antibody H-chain CDR3) as CDR3-of (1) is a VIl having the amino acid
sequence of SEQ ID NO: 5 (sequence of the 5A5 antibody VH). An example of the VL in the
above-mentioned "L chain having the amino acid sequence 15 of SEQ ID NO: 15 (sequence of the
5A5 antibodyAL aehiamaCBiRandas CDRMn théapnidocadittee guence ofSEEQs| N ath¥i(&Equence of the

t5r']“55?5tib01%!¥clur§&6§d EE&?Q 23;3@% %%Dﬁﬁsln:p InQacihseauench &E%E@s'%ﬁ%ge&%(si‘éusgﬁ% of
e antpo aln S 0 seguence o

NO: 7 (sequgnc%lo TRE SRS AT ebﬁ%?m{ﬂ_) }f(f/én léjia%%%a a]reﬁ?%‘i? g ‘r’w‘iﬁ)ned ‘LI chain
having the%’rﬁﬁﬁ@%@%@@ﬁ@mmE@ m&@z@gq%@b@w@mmh@ SA%Qrﬂiigomm&I’@tﬁﬁm CDR1) as
CDRlsthemﬁ@m&@age&aqer@m&@waki@n@ieise%@W@ﬁz Qfl thn3A9 mﬁ@g%éﬁfﬁmkﬁlﬁp R2) as
CDR2, an 5A9 anti H-chain
CDR3) asqé%%igr?ég%ﬂp Ig\/‘ﬂfgj \ﬁjﬁﬁot{h%%a% no ggﬁ se §§#§§%§ 2&5 B ﬁ18525 (%eque cé of the
5A9 25antibdifif 9 il%omers - @%}Wﬁ?@tdmfﬁ%ﬁvw?fﬁ@l Praies g lscdarmelENivg e amino

acid sequeride:bh SEPIPNGE 3mdstytignt 876 the bAYwntibodylACHain (GRR fcds @D REvke amino

acid sequapee ok SEQ 4 N3 Gﬁ@&gﬁ%&itl@@ SAD-aalinedydaabain GREDRS CPRa.And the
amino acid se uenﬁe of SE ID NO; 3 e of the 5A9 antibody (LI; -chain CDR3) as 30 CDR3"of

o) L A e AT S i e O B R P AL P TS A AR5y L)
An exampk@dfiftgeshagch ndcaboy damaatdeadtef ERdinhhvimg thy dmigd Altidisequeshed t-SEQ ID

NO: 49 (seguiengesafdhe:hid %MMH@@%&B&B&&%Q%o%@W% saokshneeRireEQ ID

NO: 51 (sea%gﬁl eAE ntlb H cha R2, and 35the amino acid sequence of
SEQ ID NO: 53 %s%égqaggnggé xantlbo%iﬁ &%ﬁi‘%ﬂ%%) as CDR3"of (13) is a VH having the

amino acid sequeth %‘W@Eé@ﬁaﬁ‘@ %5‘?%@&@%@ Srimeltby apabadinssusavrie presai example of
the VI5in the abioveshentienadybiahaimpaving:ihe aumino tacid sequence of SEQ ID NO: 55 (sequence

of the 4F7 antibodsp %@19355}%39&és@&?ﬁ%&ﬁ@nﬁﬂ&'ﬁ%ﬁeﬂ%@a%&ﬂﬁ%ﬁ%‘ﬁ583#@0%@ 57 (sequence
of the 4F7 antPﬂ )}Pﬁ]aln ‘5 CDR2, and the 5 amino acid sequence of SEQ ID NO: 59
(sequence*Bf g“%’—'?i 0o gi? e&éﬁ%ﬁﬁ%‘}té@’ﬁrﬁ‘%%ﬂ(ﬁ% Ydep M@”{W&‘%‘l‘?ﬁﬁb‘%&fﬁ
sequence BISEQIDINO U ibedirenvarshil AFibaditbodyivic) Aniexdisapherndtaetbbtinstite
above- meman@@cliﬂe@hﬁimm&gam&@a&m@%&@@mm&j%@lﬁﬁép iR (Segugage of the 4H5

antibgdy H-¢ as C RI th mino 10 aci uen ! (se uence of the
4H5 g{gtlb% I!?P—éat%?ﬁfa %.')f eﬁ%o 5 and 93 i o%cfcjlcgeaag e%‘gg%%’ﬁf}]‘ f&g(ar Sequence of
the 4H5 aﬁﬁﬁ)‘&ﬁ} qdig @9@% as CDR3 of (19) is a VH having the amino acid sequence of SEQ ID

NO: 65 (sequencélefdhetHbrarttihoaty: Mhi)l. Aritexdsplefot thenibiditsenabavetaeniohed 4L chain

having the,aming Afd.SEAUENRE L ALRER PN dRs(Searanca Rl Ahin antlaogy L-chain CDR1)
as CDR1, the a Ino acid sequence of SEQ %Eé{;‘lo 77 (sequence of the 4H5 antlbodﬁ_@Hchaln CDR?2)

as CDR2, S SRS S LERBF BNEFPY (8 8GR R O I S R BBET 4 chain
CDR3) as1@lpre%ﬂ(lzeom@mwﬁavud@qh@mh@abmhseqwng@m@a@cl DiNCe@Tifseqierice of the

4H5 antlbqeao\éia}: FRANEXABPIRChiAs N Ahavemenianegn ik %@Hﬂl@ﬁﬂ&m@ amino acid
sequence Q g QIR NO: Sg %%% ue ?ocn%jOf thecg) % %Jléog I-rl ch%tp{)f:[?é% (iPRl tthe amino acid
sequence 0 ?:HQTTIS ﬁ%a sequence o(Pgn}é I‘% HEREHAIR 3% DR2*%hd the amino
acid sequétHea ot W@Wa@ﬁ @iEgireheisrifcs TR aRRIBO P IRHAIN CDR3) as CDR3"of (25) is a
VH having the anmiinaeddiid:segiienbevef @ iBNRcBRiseauensemf thawddamantisody VH). An
example ofdng Nl e P IEAtRREd s kAR R ARMRd e ARIRR A T SEMENEG e with
other immunoglobulins.  Therefore, “monoclonal” indicates the characteristics of antibodies
that can be obtained from a substantially homogeneous antibody population.  This term does
not indicate the requirement for any specific method for antibody production.
Basically, monoclonal antibodies can be produced by using known techniques. For
35 example, they may be produced by the hybridoma method first described by Kohler and Milstein
(Nature 256; 495-7, 1975), or by the recombinant DNA method (Cabilly e al., Proc. Natl, Acad.



of SEQ ID NO: 95 (sequence of the 6E4 antibody L-chain CDRI) as CDR1, the amino acid sequence
of SEQ ID NO: 97 (sequence of the 6E4 antibody L-chain CDR2) as CDR2, and the amino acid
sequence of SEQ ID NO: 99 (sequence of the 6E4 antibody L-chain CDR3) as 30 CDR3"of (26) is a
VL having the amino acid sequence of SEQ ID NO:187 (sequence of the 6E4 antibody VL). An
example of the VH in the above-mentioned "H chain having the amino acid sequence of SEQ ID NO:
109 (sequence of the 6H4 antibody H-chain CDR I) as CDR |, the amino acid sequence of SEQ ID
NO: 111 (sequence of the 6H4 antibody H-chain CDR2) as 35CDR2, and the amino acid sequence of
SEQ ID NGcillS {selqiiEiice, dP#ie Bid4hamtibibdys Hrchatiti: DR BeasC DRI af3l:isvhUshayving the

amino acidigedlienes Qi | B NB 1 I3HSeaYLRcE: 24 afdhe 8H4.ARIRAUNYIR), 4, An example of
the VL in the a ci\%e'l-{ment oned "L chain havin th%damlno, aciy s%c%g}ence of SEQ ID NO: 115

(sequence OFTRR B BB &y TN ARSI T A0 CER A ShifnG IS W GERIRHIEQ 1D NO: 117
(sequencecePYheBr iantibodsiinn srrihe & DRy el bRz mndethdls aprfirodvith Joguereecof SEQ ID
NO: 139 (senuepeeafheiddantibady hehainedDiahoptPRA NS hinaMlhavipgghe amino acid

sequence Q:Trélr:i% IDNG: 107 u@ﬂe uence q{ (}Qg 6{;|§|e45 agti%%q%gL). For the 5A5 antibody of the present
invention, the amino acic]’ sequen%e and the nuc?eotlﬁlegsequenée of the full-length H chain are shown

in SEQ ID NO: 1 ahitf Beryqisnricnsbadips s drmrsipotievanting caibesqdersdaafdiehs - nucleotide
sequence Bfttietalifhzth (Paghiainlasststzoin. |0 SEL KR h3Bnd SRR DNz, kespeetively; the

amino acid3gquengeandAbepresolide asauence.atihs Frahaip Meriable ragign €4t aig.shown in
SEQ ID NO: 5'and %&%gﬁg&g&ﬁ respectively; th %r(ril] no acid sequence and the nucleotide sequence
g

of thé TL-cAKIR VAR S AELHSRM NGBS EBd BN Rk BedRely: the
amino 15 dcid ssgeenetandithd nutieotidensegudvdé dfieBH -¢P amrCDR Isare shicwd ire$EQ ID NO:
a arrl]d _SEC%AF%MQMOU@M_ iyﬁ%ﬁza Maﬁ@ﬁggﬁ%%ﬁf%i%%g &%M?ﬁﬁ%l ' & Sﬁ@@%ﬁg&ﬁ%the

-Chain are own In NO. n . ,.I’r Clively; the amino acl
sequence And aéeﬁt%lg%ﬁl&ésg qlﬁ%f)nég%e%gé#g I"fﬁocﬁrg%'r&% ey ié?remélgﬁog/%nllﬁ@EQ ID NO: 13 and SEQ
ID NO: 145respecyivermeHy ahaneniadsqdehoe @dHY o diedlitensiogeehesystiwiic 20 L-6hain
CDR15aresipadnising QR Nndbrantbd B@h DiNQitdgic asppativelsdheramioe,asid seaugnce and
the nucleofide. seaueneef Rh:-shain CRR AR SHEWR.THB R 1RNG:14¢, 999.31@6?_ D NO: 18,

respectively; n%th amino acid sequence and the nucleotidé sequénce of the L-chain CDR3 are
shown in §§§ﬁ 1F<|%)fi@a‘?fﬁ&e@”rfgefﬂ@?2189'r%%éﬁﬁx?émlﬁ%P?ﬁé"%ﬂ@egﬁﬁ%%’ﬁf%&’ﬁ%fﬁ‘resent
invention, trecaiming piisbluenbewndthec2smetiedlidelSenuencl ot tBelfull tengtheH chain are
shown in S&RURNQHELANGLIEQHR, MOAA2, -respestively: Aher aming.asid seruenceRnd the
nucl%%tide se% ence oféhge fuII-Ien%thiL chain are shown %n EQ.ID Ni%:hzgﬁnd SEQ | O: 24,

, 3t d's. :

respéctively’ The &Mmino acia Sequence id the %ﬁ%‘igg%%c’sec?ﬁ%ﬁgtepo AR VariaBiE region
(VH) are sHERFPIFSEOAD ROCPSH G Smes- DINOrdBnse dpcepdarpdtfen finiseitn'dsamtnce and the
nucleotidensde b fosef it Brahain 30vatiabléneppdrediicna@istawaoim SEQ ID NO: 27 and SEQ ID

NO: 28, respectively; aloW:Tolls] ! leofi In CDR1 are
shoun 1 SEQ 1 B e e

nucleotidePERGTERCE SF e PRERSIE BRP BRAROWTII e s NDs8d Snad e No: 32,
respéétiveligntrelbimrinisrisith senuansecaptitircnaciestitle Fegaet cecbidkhdorleshain<CDHRS ate shown
in SEQ IDNOradand 3DSERIPH o Rderesnastivaly -ibsiaming;acic seuenss: apshihe, nucleotide
sequence,of th%ﬁiﬁa?df'w%r? Lalgshown i%%é%&géé}'c?: A acEQ%'ﬁD,é\'?: 2.6’ ngfe"‘“" ly; the
amino aci seguence anal%e hacleotide sequence o e O 8N i QFD

NO: 37 arfd'SE@HEFNO: 38, respectively; and the amino acid sequence and the nucleotide sequence
of the L-chain CDRgiags shoiwinitnSEQHh M58 %anth ek HIhQind Qo tespechivalydforthe 4F7

antibggy e ' i aming-ac _ nycleoti nce of the
e e B e, o

sequence BIFGHHR HeciEbTESeiiE R4 &R fength L chain are shown in SEQ ID NO: 43 and
SEQ ID NO: 44, réspeetivabyy it aarimo adidseguenttantbtbeaticledtiderseguanca dfethe H-chain
variable regiom(Xb-araishown itISREQIRNE; #EANG SERURNQ: 46:5esnactivelv: thg.amino acid
sequence,and thce nlrlcle%tid%ésgs%%ence of the L-chain 10 variable region (VL) are shown in SEQ ID
NO: 47 an B E)S:_ﬁlg, respectively; the amino acid sequence and the nucleotide sequence of
the Hhain CDRﬁaiﬁé@mwrﬁﬁwegE@q@yw@méWé IOy KON R, mesisetivellycahbc g acid
sequenceanddtiesfiyeleotitiaseduenecreittrdHnchaindGRR2:-a1e1 Shavhis SEQMRNOKhiend SEQ
ID NO: 52, respectively; the amino acid sequence and the nucleotide sequence of the H-chain CDR3
are shown in SEQ ID NO: 53 and




15SEQ ID NO: 54, respectively; the amino acid sequence and the nucleotide sequence of the L-chain
CDR1 are shown in SEQ ID NO: 55 and SEQ NO: 56, respectively; the amino acid sequence and the
nucleotide sequence of the L-chain CDR2 are shown in SEQ ID NO: 57 and SEQ ID NO: 58,
respectively; and the amino acid sequence and the Hucleotide sequence of the L-chain CDR3 are
shown in SEQ ID NO: 59 and SEQ ID NO: 60, respectively. 20For the 4H5 antibody of the present
invention, the amino acid sequence and the nucleotide sequence of the full-length H chain are shown

in SEQ ID NO: 61 and SEQ ID NO: 62, respectively; the amino acid sequence and the nucleotide
sequence of 2heé Milisteingih Metheds Brevesp@win SRISERIBINO: 63 and SEQ ID NO: 64, respectively; the

amino acid sequepgeraighiReRLEeDENe;SeaURBES-OfdheddehainvanablesegiortViiare shown in
SEQ ID NQ; 65 an 251D NO: 66, r tively: the aming.acid sequence and.the nucleotide
cemence SIS AR AT N e,
respectivelRRPEHind d&Rirasifendelrdng & b rbstiee sat trstcd of tHEWR RSN E BRI are shown in
SEQ ID N@:retbndoBiEQetDidd @vd0) despectively] theeknfnaacidaagusnedoandithe qailisledtde

sequence @f e hGhRiNCRR2AE SN SES 1IN thard:SERURNQ fidnieSReRysly;: the
amino acid 3? s%‘%:?nce and the aucleotlde seqté‘%?ogg of the H-chain.CDR3 are shown_in SEQ ID NO:

73 and SE BRIC. F4 TESPBEAVEI B HARTRS SchfLeitne TR aatIE Lagiiie of the
L-chain CDR1 ard k#rewieririts BEaiBeADyb7is and i SEQsHENG! in8) fespeotvieh); dhetanfinoatid,
sNect)quence @MEB&?ﬂﬁl@gﬁ?}@ﬁﬁ%&ﬁ@ﬁ@%&%&hﬁ&m@ a@rtahB@d%sel&sS&%W&éa.SE@ H;Eafh& :e%téeindhs_EQ ID
. , respectively; a the (0] Id Se. ce.an the nucleotide.sequence o e -Chaln
CORY are REUoH BLE PICS DYras SEAIRIC SO0 Eah e FERC R SH e KB4 ody of the
present inVBHi6HIh&ERIAbHeRRSGEERKE eprabiiatioboi selepnddsspiesteabafineaifiigiémngth H chain

are showmin SEQARN@ISY elndiSQHpHGIBRI sespealitelisthenminopacitbsegusteessl the
nucleotid SBUANES:AE H&? JHH&@H%Q&:;?Qﬁd%‘?‘)@?@%ﬁ"i‘gzﬂgi§§8&9&3§§ﬁ%§£§§%§§8 @aﬁx@ 84,

respectively; the ‘amino acid sequence and the nucleotide sequence ain variable region
(VH) are sﬁﬂiﬂ‘?"ﬁﬁ‘@é@"f@ ke g%ﬁr&@@é@ﬁﬁ%@%{‘?@%ﬁé‘&ﬁ’véﬂ%@he amino acid sequence and
the nidcleotide sedireteoe/ofthientsehdifrvirimbledegioncvbearedhowifintSEQuN OF 87nahd SEQ ID
NO: 88, regpastivelyintieaming acidiseguenseans therauclaglideseauense @hihe ddighain CDR1 are

shown in SEQ ID NO: 89 and | O: respectively; the aming acid sequence and the
nucleotide sequergheméﬁﬁgr@%s%i%c ]ﬁ%ag’%l }'t 8%6?1“]1%1 "é]ﬂg ﬁgl]}%f Shd D NO: 92,
respectivelreREta RS abidrrosbaueneBanarmbrn g Sbtioscguene st eriuanstiamoiDR3bre
shown in QRN ClirS3 AR PR RN Q4oresprifivelifithecamio Cagisseguenceand the
nuclegtice SGHENST BRI SRR It SERIDND IR REQIR MO 96 |
2 of t -chain fare shown in

respectlveél%/);9 the amino acid sequence and the nucleotide sequence

pel

2 ! eL
SEQ ID N& 87 ant SECI P RIes S8 ESFELEvER); At tRbamiHe Seio Saefieed s thB Hucleotide
sequenceldPiiead8 FFgiamBRB8dAre shown in SEQ ID NO: 99 and SEQ ID NO: 100, respectively

For the 6H4 antibaghy,ofithe) REeSERL IRNRIELR, Hhs-RMINe Beidseqyencaand thgnideqtige sgquence
of the full-length H chain are shown.in SEQ ID NO:T%O an E(%%ID NO: iﬁZ, respectively; the amino
acid sequi S NG L AL SR R R S R R o 0 BT EEE10 No>: 103
and $EQ ID NO: 10% rraspeatirdlDe fharaimife seRpsadumamne gndeumbbadiakstigéequence of the
H-chain vatiahieciegiom (rithane shavanin S NGy pRE @ SEGIBNO1HEQGnpanastively; the
amino acid.q %@?@e@?%@@r&b‘éﬂ%&%ﬁ ﬁﬁ%%ﬂﬁ%r/x?%?@dﬁéﬁ@ﬁ"ﬂ %’ﬁ?&%‘%ﬂ?&%&ﬁ%\é ) are shown in

SEQ ID NO: 107 and SEQ | : 108, respetctivel e amino acid sequénce and the nucleotide
sequence of the FEERIME RS PSRBT SEEISRIE™ 1H56LRa R E e mNe o o Reddittvely; the
amino acichsbgacicexantihenmiclettideddtussgue nde:gitivepis dhdin € DPR&arekhobbiin SEQ ID NO:
111 gad %&%M&d&?fd@é&%ﬁﬂ&%ﬁt&ﬁ%ﬁmﬁi@~%l@d§ﬁﬂﬁ‘ﬁ@§§sﬁ&f’a§“ﬁ[&%@ﬁ§%ﬁ%ence_ of the
H-chain CBRS are s ?wr]%%\nSdE(% ID 0}5‘113 and SEQ ID NO: 114, respectively; the amino acid
sequence AR R A ot eas%ap%ncgcoménf?gﬁain CDR1 are shown in SEQ ID NO: 115 and SEQ
ID NO: 116, respelctp/ety ofifeaniaints avirals dis hescarianghs sodhedtidersegputiceeéf tvewndhain CDR2
are 30 shenerin(SEQID NG, Tlohiagd:SERAMMNMD: 4 13, respectivelys andithemaminaacidsequence
and the n i ¢ he, k-chai S in ID:NQ:.119 and SEQ ID NO:
%%k%%ﬂ&éﬁ%%{_ﬁﬂ‘&?g%mﬁo%{@m %}%ﬁsge’dﬁ%e% o%%%gtdo%’é%‘r%ﬁegé P

120, respectively. he above-mentioned anti | not only monovalent
antil?&dief’ﬁ%?‘ﬁigéé’%@ﬂﬁ%éﬁq%ﬁﬁ edRE R RIB GG AR ek & ithryRiemR SFlAtAntibodies of the
35presentpiavdentionbindtuchs, iy tivélenttaint ibodie smttho s e antigerpbipdingsite shase latbthiesame and
multivalent antibodies whose antigen binding sites are partially or completely different. 27 Ina
preferred embodiment, the above-mentioned antibody of (37) is an antibody with no modified CDRs.
For example, the "antibody that comprises one or more amino acid substitutions, deletions, additions,
and/or insertions in the antibody of (1), which has equivalent activity as the antibody of ()" of the
above-mentioned antibody of (37) is preferably "an



5antibody that has equivalent activity as the antibody of (1), and comprises one or more amino acid
substitutions, deletions, additions, and/or insertions in the antibody of (I), and comprises an H chain
having the amino acid sequence of SEQ ID NO: 9 as CDRI, the amino acid sequence of SEQ ID NO:
11 as CDR2, and the amino acid sequence of SEQ D NO: 13 as CDR3". Another preferred antibody
of the above-mentioned antibody of (37) can be expressed in a similar 10 manner. Herein,
"equivalent activity" means that the antibody of interest has biological or biochemical activity similar to
that of an antibody of the present invention. Examples of the "activity" of the present invention include
the activity tecBiterspscdicailyitsiap BligoiHe?s/Bif oo MPRdao ey} /aRiB AN086KIE Bctivity,
activity to gg@mﬁ&’ogmyloid fibril formation, 15anti-synaptic toxicity activity, and anti-memory
impairment act|V|ty th or preparin tlde having activit ivalent to that of a
certain polypeptlde% a gﬁee\XieP %Lwﬁ{ o' é%s gé%ln t%m%%ﬁﬁ%:%‘ % 1}%ﬁo S f:rﬁoaucmg
mutations it epeRestieRe. ﬁﬁﬁ@%&ﬁﬁ%%ﬁé@&ﬂ@é%ﬁﬁé%ﬁ%ﬁmﬁéﬁﬁéw antipdoy having
activity eqirivalentds thetofeirmhanthody ot theNprestatidiavention DniMsogduciag 20appigpriate
mutations RAGARKRGHEHANG &Wﬂ&ct&@ %@9@9@@%&%&mmeignﬁglsog%;fhma&%%@fS) Gene

152, 271-275; Zoller, MI, and Smith 19 3 Methods Enzymol. 1 Kramer, Wet al.
(1984) NublgiPRERSE Redens h%ﬂ%&%%b%%ﬁé?w& P29 BT MBIREIRS EpkImol, 154,
350-367; KuhkettiTANLOGB)Proes Ntk SN uack Buhcd abIdd 4 8492 Kunkekl88pMethods
Enzyrnol, 85, 276@&%@@&%@%%@5&!@9&6'%@%%&9%@@Ftﬁ&sﬁ&%}ém&{b’&%ﬁwﬂi@ @ptibodies

of th?{presen%mventlon E}L% include gn antibody. that com rlses ?no acid sequence with one or

more amino acl Ttla}/ons |r$ ﬁ{gpamlnuoszg% %eseé%%}r%%cer é%% Oﬁ’ftﬁlé ﬁ’t mventlon and
which has%féﬁ%ﬁ%ﬁ@aﬁngl &Rt fortriglk 6ﬁhﬂlﬁﬁﬂ@6w%@@ﬁ@%§éﬁthﬁdﬁéﬁt?&ﬂ°w&m Briiehast. mutated
amino acidsiniseoh mesasiampdy hegeneiallynS8@eina-acd yepiessbpiarabindamino acids or
less, and r@%p{ﬁéemlya%mm'ﬂ&ggﬂﬁgﬁ L@éau@ %éﬂm'%; &V&%@&%&%?f QhiesS

Amino a0|gyre5| ues are pre erab y mutated Tnto other a Ino acids that conserve the propertles of the

amino acidySHaoCHEHLAEBANM MRS RIS a it Wrerkatdhe AoaadRNdHolwe aBMERHHR on the side
chair propexties; hyditephebinarthinedoidsnid sitdbldhoR, RIIW, Sydndoiyiyaiophibodmine acids (R,
D. N, C, EzQ, Ige’gdd@&gn%@ﬁgsat gﬁgﬁggﬁmds with aliphatic side 35chains (G, A, V, L, 1, and P),

amino acids Wlth droxyl-c a|n|n ide.chains and Y), amino acids Wth sulfur
atom-containing sé{e ci’)’%'lsns? %ﬁﬁm} ThE°% (85 w.‘t‘heéﬁ?ﬁ%s‘éyﬂ‘ém%@%&‘?a uéﬁglﬁr}rﬁ?e -containing

amino a

side chain&¢molere awdaay, %@qmw&@%w@a@c Sieferepranlon 2kt MY Smdrandiimelacids with
aromatic ringiteaRaiRmg st chans ity s m@dd&bﬁ@rﬂmﬁ@@id&ar@dﬁmmgd&wwletter
COd%In p&ﬁ@%ﬁ%@ﬁ)ﬂ %/ ptl% Hig%ﬂl g %Qaﬁ%ﬁ%ﬁg)iﬁpﬁ t;hude ean IbO 6 @ amino

acid 5residues are mo or substituted wit er amino acid certain
amino aciéPs(é(aL})@R‘R:”(Yz is known to retain its orlglnal biological activity (function). In addltlon to the
above-metiiemedimeyificationsyrite antbddiesshthechresdut iny éntionimay ibeconiitgalsti® other
substancqmsdomwa&bg activi Mdﬁtmﬁm %@&H@J@%&E%é&ﬁé@ﬁ@?@ ipelyge peptides, lipids,
sugars an(fl "F&{ at%e% ae §Pfﬁﬁ2} atura an? nth(%tlcz%llymer These modifications
may be per rme c"b e aaaion fohst8thé 18 T 4L ARG SIS ISR S
AntibadiesBNeHidh sl erdt ehvim Oigkig rasidieindbe doean aitisnytortreodftbIBAs83uence of an
antibody qilzmwmymmti@@m@mﬁﬂs@m @@@Bﬁaﬁ@ﬂi@[ﬂ@@h@&ﬁﬂ&h@i@)&eh&éﬂ&fwion proteins,
the antlbog%és 589, with, ¢ %nag) Clilg%fg ggt% tein, | hods %0%1 1d'596rolgelﬁcm ét@%w%%m can be
t

carried out (g/ gatlng a polynucleotid €nco ing an a ent invention In frameé with a
polynucle&tidéEHETRY PiEptadich B d@a‘én %ﬂ%ﬁﬁﬁ@%@lﬁ@@éﬁéﬁ%@%lon vector,
and expreSEadgiiedusiomdenstreietinlazhiodtaitebiviigubs knowndid tegsenskidesiHQ enadt 6an be

usedsfor this gvaeaﬁgcz;?r &%&%@Hﬁﬁ&%@?%ﬁ%ﬁ%ﬂﬁ&ﬂ m&b&@ﬁ@é@ﬂgyﬁe{d@&ﬂs&ﬁ% ”t'on
include, f e]gg)nlj? v¥1 5 gegp Eﬁ %% as F%%% et al Ygoééchnolog (198
1204-121 %rs) con% Sg70% SR iShAM RS &Y ai@)?‘ﬂ?ée“l‘f‘ﬁl h H%llﬂgggﬁjtmln (HA)
human c-fijan antibody that comprises an H chain (heavy chain) having the amino acid sequence of

SEQ 1D NO: 101 and an L chain (light chain} having the amino acid sequence of SEQ ID NO:

103.

35 In an embodiment, the antibodies of the present invention include minibodies. A
minibody contains an antibody fragment lacking a portion of a whole antibody, and is not



fragments, VSV-GP fragments, p181-flV fragments, T7-tag, HSV-tag, E-tag, SV4O0T antigen
fragments, lek tag, a-tubulin fragments, B-tag, and Protein C fragments; glutathione-S-transferase
(GST); immunoglobulin constant regions; P-galactosidase; and 25maltose-binding protein (MBP), etc.
Commercially available polynucleotides encoding thdse peptides or polypeptides can be fused with
poly/nucleotides encoding the antibodies of the present invention, and the fusion polypeptides can be
produced by expressing the fusion polynucleotides thus prepared. The antibodies of the present
invention may differ in the amino acid sequence, 30 molecular weight, presence or absence of sugar
chains, str@tifrdaholistittd ddpemainghontiisecdilyOy hisdtiprodutigentheEantipbdieSaptitvepurification
method. Hawevearsasclongas thenoltaired antibodyhasmarn astivbisstivalenidomn anibody of the

presentin lon,dt is iacluded in the present inventio ~ +../Antibodies. that bind to an epitope to
which an ﬁé%gg’yﬁof %‘fn;(r gérlln %ﬁ%ﬁ%}% f%&é%égf%?ﬁéﬁuﬁgﬁ%?ﬁnéa By methods known to those
skilled in the art. POy Saimpiéy e Atitnass sspirsetyrstaassy (e aeretrhiniisgtine &lsiedge bound by
the anfibocdsnafvadyrome of2nd) soBG} d1siny = conyenifnahsetheodieasd pladasing theipntibodies
using a polypeptide.eeumRrising,al AN Al SRAMENES INEded N El}l%@z?'&%éiﬁoé? anityipunogen; or

(i) determir\;eiﬁ{ the epit gs‘of antibodies produced by a conventional method, and selecting

antibodies NG SR AR FRS S Sh HE UL B 5 REBRP A BHeTEF (2 61389, SThe

above-mentisnedi entilibdeessedril § foa(88) atstrinulpdes anly typebisitide dies suthlasdiem

above-desgribgd:minikodies. ag&mﬁiﬁﬁliymggiﬁgﬁmm@@@@W&WE@&MH@”iZ@d
les, non-human,

antibodies.and chimeric apti han. animal antibodies, human antibgdies, modified
oo e R PR ARTE AR

antibodies confﬁlg:;a_ _ or examp g,pﬁ%ﬁ(f/rrlnfe%a%ﬁ%ﬂ%énﬁ&?@ Oieng® 1), and
sugar chafiffRsdifiath Saipsthss 210 thea prefsirediempsiinesngnd srithodivd ofttiie P rebant.invention

are modified antiblediespserehtaswehimgriscantibodiesanthhymanized aatibedies: Examales of preferred
antibodies i i imeri i r QR ived from the 203.antibody, 1A9
annbody,%%é%%ﬁ%a% N R B alh o & Bbody.
and whos&"ESRERSH ragionaRe b RretiRnfies Rtmaramimbfeyiobulin; and (i) a 15humanized antibody
whosé CDR Jisrderiited fromitne 2 @8 dhtibpeyelhs ditibodyn 5AGhahtibedyriSA artihbely, 4F7
antibody, #&anibasiSAIRAMY PREHATNIBODY, ARd IASEHER S sleduer:fiom a human
mmunoglg{plﬂllnbangsng@o&g\qgn%tam region is derived from a human immunoglobulin. These modified
antibodies c%\_r%g Bro uce fusm‘g’ known methods. Since the antigenicity of a chimeric antibody or a
humanizetPasissayafrthadiamarrotfodizisre digddndusaaittibp dyipusefdfdl deministration to
humans foniherapestimputposemercsweisEQ IDGhimerigrantibodiesars prodeedRy.eembining

‘ sequwce%%?&\é%%f@g@gqggg%gnimals Examples of chimeric antibodies include antibodies
comprising the heavy-chain and light-chain variable te%ions of a mouse antibody and the heavy-chain

and light-&haiP aHLbd ating dhandt i s SHE0GU. [7re BraerRsetiemrerisineerid eitibodies can be
carried outaysiggmowncmethsts{see fEEXaNHle, JonesetlathNatuneénd2he522:, £986; Riechrnann
et at, Natu.332:34%#19BRand. Presta, Gun. Opin. Struct, Biol, 2:593-6, 1992). For example, first,
genes encoding the variable regions,or CDRs of the antibody of interest are prepared from the RNAs
of antibodg;%giro ﬁé%% Xgﬁé%rﬁpglmggg%ﬂgiﬁhﬁéiﬁ ﬁ"(ﬁ%@}%‘i’%’u aungsPdxShite, 30Larrick
et at2iMetoEs ROEHBHHBHtIIRShOTEER EnXMélbeyd avdl chaindeyingate Sourteridy-Luck,
"Genetic Mapiputatidirg Noroclenal Antibodies™ in Monoclonal Antibodies: Production, Engineering
and Clinic licatian;.Ritt . 1 ambridge University Press, 1995, and Ward
etal,, "Ge%&%&%ﬁ%ﬁ?ﬁ%ﬂ%&? %éﬁgé?’[s)f%og% %ﬁgg%lg%é?‘%ﬁ?obn?c%gﬁgpéﬁ%gailéi“f_ 1rli}‘nciples and
Applicatiof B BFUH A BHR S fe 127 DAk Ao an fnehairdegsyng Hee praiparsifigenes encoding
the variabteqregiens SfelilkedBgenes encoding the constant regions or framework regions. The

geneg engeding, e £ANStaRkF9iaNga 39 rﬁ@@a%hsr&g;ﬁ%ﬁgeyﬂ%ﬂsigmgQﬁ%i&@g‘a”nef similar

to that forﬁgg C%I'é’-a%gcodln% genes or rﬁ)tgv}%y g;?%/% an Ee: prepared based on the sequence

informatiof O RrOWH AntiBadica SRR 2d&En % inTBHR PROGELHS AiRe B grafted

products HeayamessynthesiEed @ompletely or partially using oligonucleotide synthesis techniques. For

example, 5the oligenusieetidesytiesisdasasibed Aiedoes baloNatwre-B2k 23d84L 986 )may be
present invention bind.  Preferably, the antibodies include, for example, the 1AS monocional

35  antibody, 2C3 monoclonal antibody, SAS monoclonal antibody, 5A9 monocional antibody, 4F7

monoclonal antibody, 4H5 monoclonal antibody, 6E4 monoclonal antibody, and 6H4 monoclonal



performed. Furthermore, in some cases, site-directed mutagenesis and polymerase chain reaction
techniques may be appropriately used. Techniques for oligonucleotide-specific mutagenesis of known
variable regions described by Verhoeyen et aL (Science 239: 1534-6, 1988) and Riechmann et aL
(Nature 332: 323-7, 1988) may be used for modifyid§ the variable 10region sequences, for example, to
enhance the binding ability of chimeric antibodies. Furthermore, if necessary, enzymatic fill-in of
gapped oligonucleotides using T4 DNA polymerase may be performed, for example, as described by
Queen et al. (Proc. Natl. Acad. Sci, USA 86: 10029-33, 1989; and WO 90/07861). For example,
CDR-graftmygitedhniGues Afeckgomemrdrnahbeartdd lmmuogidbuire gehesiyiihitademieBress (London),
pp 260-74, 1989; gnglMichaal ARlmBrohNatLAfdSEL HaAndieR9 SRt o bsingthe
technlquesththe 1£%D%%s fa certalp gntltigggy ae replaced with the CDRs of another antibody. Through
such replacgrfaféh © & Efﬁ&i%zbeé}p(g fidi Y, fb & former antibody is changed to that of the latter
antibody. A engrsbefchirherierahabanid shitpbavingihichnive AudrensicaniRBQAENNErE derived from
a human aptirodmaencalledd bemanizedsI@amibaias (COBrarafiedhantibadias) seiBer: using
antibodiesé%(%:?g\WrE@ggdﬂi@an antibodies or humanized antibodies are preferably utilized.
Generally, chimeric antibodies comprise the variable regions of a non-human mammal-derived
antibody affd REEBRSIRESOTBRRSTRA BRI G he Rt ey SeHss 6fREihERS Piumanized
antibodiesCoRipisesthmxcampenrentantfys e EMNGIn g7regidnB Df:adbanonHumansgameaal-derived
antibody agglihe frmewaricrrgions and constant regions derived from a human antibody. After
prod inglgge chimeri tibodies or 1f_iu nanized iboi(iii S,.amino acids in the variable regions (for
example, ?P&PW@%(?#%&&H%&% 1#?%@?&&% e%%’rt%%ﬁ&@nino acids. 30The origin of the
variable rediomsaptitiedschisherivrantibaeidsoinie OBREy ofitie htidwsaiadearitiigdiBs ¥ondtaparticularly
limited. Hupan antibody-derived C-regions are used for the C-regions of the chimeric antibodies and
humanized.antibodies, For.example, Cy, Cv2,.Cy3, Cy4, Cu, C6, Cal, Ca2. : used for
the H-cha&%[}eaa%ﬁéyéﬁ%} E‘?ﬁ%ﬁ%%gﬁx ehﬁilél or %ﬁleml?-%ﬁgi%e%%&?eog%g@ﬁ@:sqeeasuences are
known FurtHérmore, the human antibody C regions can be modified to improve the stability of the
antiboslies(6y theirpraguttiormm3tises thellethinding paitiibe of tharantifspdies of the present invention to

the antigeqs, (AR QHANELS) GARARMAEPHIEI Hé%“%ﬁ% SXAIDRE: Al ARReTRANGS agsusgent

method, a yme-linked immunosorbent as ISA) method, an enzyme immunoassay (EIA)
method, a Mo ARBRLE W%y%sf@%@ﬁ%é‘- HoroimaRbHESR MEHBASIARIAGA, an

5antibody - diliZEdes - Bplate, and an antigen for the antibody is added to the plate, then a
sample coppiningithadesireshantibody 1 sueh s ihe awire.suRersalaniefartipdywrpdycing cells or

a purified anti is addéd, Next, a secQndar: 1 ich recpgnizes the primary antibody and is
taggeig wit akg%%?%ya%%nfs}uag d}%%ﬁ%?ﬁﬁ%%@%ﬁégg% z:le‘d%gg ’t%nﬂﬁtgep?g%ierfoaaﬁ t%ﬁ%u%lﬁ?gﬁcubated.

After washif§, Bh¥dzyfe §iistiate such as p-nitrophenyl phosphate is 10added to the plate, and the
absorbang@)jismmedsste o evatuate dhetadiigeniiindingebilighahtbe@ample of interest. The

evaluation gan,be per@ymed sing BlAR U RRAIMACIEL aminoRUIINSIMATE. dherRseppqEnyention

provides compositions comprising the above-mentioned antibody of the present invention and a
pharmacefi ﬁry acceptable carrier. As described below, the present invention strongly suggests that
monaélonél 149 amibdB2E3 enrtiboshy and-plemibavipedhdlidaiesafod thenapeuticCEQITDHIOS Das
preventingyAlzheimer-like
(12) an antibody that comprises the H chain of (10) and the L chain of (11);
(13} an antibody that comprises an H chain having the amino acid sequence of SEQ 1D NO: 49
as CDR1, the amino acid sequence of SEQ ID NO: 51 as CDR2, and the amino acid sequence of
30 SEQID NQO: 53 as CDR3;
(14) an antibody that comprises an L chain having the amino acid sequence of SEQ ID NO: 55 as
CDR1, the amino acid sequence of SEQ ID NO: 37 as CDR2, and the amino acid sequence of
SEQ ID NQ: 59 as CDR3,
(15) an antibody that comprises the H chain of (13) and the L chain of (14);
35 (16)an antibody that comprises an H chain having the amino acid sequence of SEQ ID NO: 45
as VH;



phenotypes. Memory deterioration has been shown to be related to synaptic dysfunction caused by
soluble AP oligomers (Klein WL, 2001, Trends Neurosci; and Selkoe DJ, 2002, Science). Excessive
accumulation and deposition of A p oligomers may trigger the complicated downstream cascades that
cause Alzheimer's disease. If this is the case, thera?deutic 20intervention using a composition
comprising an antibody of the present invention and a pharmaceutically acceptable carrier could be
effective for blocking the pathologic cascades, and thus this could enable the treatment of Alzheimer's
disease. The "treatment"” of the present invention does not necessarily have complete
therapeutitt o previdhmiyesffeomraigaiist orfaindoring Sireaeichibiihepayenpromnstisl disbfders r
diseases, Hyt 25may have partial effects. "Treatment of Alzheimer's disease" in the present
invention means ameliralion of alleastons, H(mPp(oR ALMAYRe caused by Alzheimer's disease.
and examrge inéilide ameliora n or suppression of cognitive impairment, amelioration or
suppressioh b ari BlGaECrsmRTEGS AL AhtEABY ARURLPS appressigrsrsyraptit Y SRIACEAT, and
reduction e GDRUpHession afidRacsumel SN Weaid ltissOER hleabiherasiiah stHéretpeicoghitive
impairmenygj ?ﬁ‘@%ﬁﬁ?%@é@ﬁ@!& memory impairment including long term/short term memory
impairment, object recognition memory impairment, spatial memory impairment. and assaociative and
emotional FIOOR RGPS §B BT VE O B R RE HECbAR AL DA tons o
pharmaceGiidal dyemtswhicH sermiése BSEAhIBACR Tigredi2RE theddhoueide scrbeduwsonypdsition
comprisingaf antiepdy af terpresent invention and a pharmaceutically acceptable carrier. 32 In
the present. inventi h rase "comprising as tive ingredient t bove-described composition
comgﬁsin%%%a&nﬁ‘?gggé/ygﬁggﬁgga%%ev%ﬁ |Q1rr11 3n@%§aﬁ‘§}£n%fég%aﬁgﬁﬁg Ceptable carrier" means
comprisin&ﬁ@%mg@ﬁ5@@1@&%&6@&%&%% aranssrormre predéatihhéhtdn and a
pharmacegiigally acceptable carrier as a Smajor ingredient, but does not limit its content rate.
Examples gt iz abavsyveRtongsRanRaseHical companlipnslndeRoerrRoasheRanlive
impairment, Alzheimer's disease agents, agents for Suppressing the progression of Alzheimer's
disease, ag%‘nts for suppressing senile plague formation, agents for suppressing A13 accumulation,
anti-néurofdkierageiitsifadentsfpriseudralitivginedrdioxicity)s dgdats 66¢Iahibiting 10AP amyloid fibril
formation, and,antisyagRtis Oxiciagentsaganisderneutralizing synapts toxicitib No; sthe
above-mentla@%cs{ 9] armacqu%aI com os%té%rgqﬁt&ﬁ%pﬁsa%né%ntl%%an be epregs%dbéoor example,
as "methos u 6%%%?‘86 Zheimers disease" which comprisethe's gﬁnérpa%miﬁlgfleﬁng oa
subject (intikolid)Y thE&-awovBR&scribed composition comprising an 15antibody of the present
invention apsl anphavnacedticatiyacceptaiepokiand hothehembodiments, @>sRoBNOChide methods
for 558'“’“&%5&95&?51%%‘8 5@]8%&5#&%5& W@@%f&bﬁéﬁ%‘f‘éﬂﬁ@ EQ@ RIOgISRS o0 LlNZbeImers
disease, methods for suppressing senile plague formation, methods for suppressing AP accumulation,
methods féﬁﬁe@cﬁgﬁiiﬂ%a@ggﬁ&sing) neurotoxic activity, methods for inhibiting AP amyloid fibril
formation,(2fickmettiody fbr20ngutsali giedl(suppre<emghd yhaptibaoxidititIn further embodiments,
examples éﬁ@i‘éﬁ%ﬂﬁ@&ﬁ?ﬂﬁ%ﬁlﬁi@@ﬂﬁg{@ﬂ%@[ﬁ%%iﬂﬁ eRgitiverimpaliment seadimeihogs for
preventing or treating Alzheimer's disease. The present invention also provides use of a
compositic?ﬁa% prising the above-described antibody of the present invention and a pharmaceutically
accepiablé28amaniiboditikaprotuiion af tibabbyenn Srtisniad phdsercactieAPESMPOStioN, as
Furthermove,; the present invention relates to the following compositions. - A composition comprising

the above:dgsgiipe aiVibac.afshe piEseI N on A fnapmaceusinall acceptable carrer fo

use in preveriting and/dr treating cognitive impailent, - A composition com rising the above-described
antibody dftHe&hrBEEeRY RHRMRPHIT A0S RAFACEETEamPRCR s Eanfiet %ﬂ@éWﬁﬂ&@enting
and/or treasifiPRIzhzimeits disé asguendecdipQsiicnCtdiiprisirigRhead Svesdéserbiédegntilbedy of the

presgpt inyeRfien BN phasmageydtically acceptable carrier for use in suppressing the progression of

AthEImer(§2 I%%%gbody that comprises an L chain having the amino acid sequence of SEQ 1D NO: 115

as CDRI, the amino acid sequence of SEQ 1D NO: 117 as CDR2, and the amino acid sequence
of SEQ ID NO: 119 as CDR3;
{33) an antibody that comprises the H chain of (31) and the L chain of (32);

35 (34) an antibody that comprises an H chain having the amino acid sequence of SEQ ID NO: 105
as VH;



- A composition comprising the above-described antibody of the present invention and a
35pharmaceutically acceptable carrier for use in suppressing senile plaque formation. - A composition
comprising the above-described antibody of the present invention and a .33 pharmaceutically
acceptable carrier for use in suppressing AP accumiflation. - A composition comprising the
above-described antibody of the present invention and a pharmaceutically acceptable carrier for use in
neutralizing (suppressing) neurotoxic activity. - A composition comprising the above-described
antibody of the present invention and a 5pharmaceutically acceptable carrier for use in inhibiting Af3
amyloid fijfbjermatibody tAacosngesitiom dorhairidingthehabmiesde st skedmaiiedyaf theopregent
invention adgq;g;pharmaceutically acceptable carrier for use in neutralizing (suppressing) synaptic
toxicity. The above-mentioned pharmace tical_ag%n,gs of the present invention can be administered to
humans ol tth&? %{ﬁ?g%%?%ﬁWé%ﬁ%ﬁ%éh%ﬂ ASH-ARATAR afiFRRE G Yowhich the pharmaceutical
agents ard BDrmiristdrely thelydepnics ooy guirreapigsicidisbitsitehikedgeGats, divijsosheep, pigs,
cattle, smonkeyss:habaoRs» FEhIHRABZERS. I 8Se BPIme)swirierabbyexhibi atdeast:ong symptom
selected frgnng(f) [ %%(arq%lgé g{;)(ﬁﬂti)ﬁiovgﬁnpagment, senile plaque formation, synaptic dysfunction, AP
accumulation 1n Braif tissues or-bid , &it” Antibodies contained in the pharmaceutical compositions

of the predéfi ihisrifieAyahattanit i ahecimieny heinsbadhp Agtinedned aseonr Rfdenar(36e
above-mentioned antkadigs aftthevpléseint dayentiontiand expopie sinelyde theiantibgdies described

aoover . . sl yaa ‘ o
erein seM\’Qﬁ&H?%@f%ﬁ%@ﬁ%@8%9%&@@%&%&8&%?&%%&5}%%%9%@@@@ dfaceutica

compasitions, they m by methods known td those s in the art.’For example, as

nece%gary?‘"tﬁie’?%’i‘“ﬁé’ﬁgﬁ%@ﬁﬂ thi GSRYFBIS e Ot SR SatinbHE 6P7338 R Atdsing
water or atetheimphaimhsegeeticadl Sueeprdlile ligsichvanct cdnthb & Af mitstdy él qghae ABRAN:sFor

example, theratiediesty heiRelydednthe.phammaseuticaiompreitions.qathesemiined with
acceptablea&:nabrél(?r% media, specifically, sterile water, physiological saline, vegetable oils, emulsifiers,
suspensions; surtactants, stabilizers, flavoring agents, excipients, solvents, preservatives, binders, or
such, and mixed intdE M OrSEFOrnirdhe ey sonosyaaerdiyhaschptiag gisamiacecidcakpractice. The
phrage "phasEacaitiuallysaceqpiakle! indikatemihat e SisEDRE Y3 TIERYehanchERMUaINS

conventio tﬁfrg:gé | r vehi ph uti it xcipients and
their formglaﬁ)%l%gare esﬁ%ﬁfﬁ%@%ﬁ%&@@e@rﬁir@ %@3@%@%%@?&?@%&%@3@ f%th ed.
(1980) MaRIPRIBHSHTFe6e AP TOSID &I 361RYSI6oite Safrmodhaiviehaibidafe satutions
containingtgrcosé (@) mdjiliansi(ipthexamplesD-soxsitod, - SRANTID 3&) - D-(smpnited odric: Sedium
chloride) capiheiiisgd.as aqueous solutions for injection. They can be used together with appropriate
soluhijlizers such as alcohals, mor ecifically, ethanol and polyalcohols (propylene glycol,

polygt ylene glycol™ anc ?%%ﬁ , a%%fff%ﬁF%n%%ﬁ?%%%ﬂ%%ng/é%%ﬁé%"% %\?@W@ , and such).
35SesaméEiors oy BES BINGBd sgaethescd o l2Agimsibs fiy i hand BEhpya eRRdatheontienzy |
alcohol cagciesttpeddn CHRRINB0D a3 assqluhiizarhBafiersiosexampie: chrsphaien®s hyffer and

sodium acgfate uffer), ségeémiqéﬁggatﬁ:@%%@@@ GeRIOSRINE 4 f°%%%§3@2¢§ﬁtﬁbd!5ﬁ5§ for

example, benzyl alcohol and phe and antioxidahts can_be used for the formulations. Prepared
injection SOdtare B e ioes BrepfiAciFpiRes, of SEQ ID NO: 25 (sequence of the 5A9

25  antibody VH).

An example of the VL in the above-mentioned “L chain having the amino acid sequence
of SEQ 1D NO: 35 (sequence of the SA9 antibody L-chain CDR1) as CDR1, the amino acid
sequence of SEQ ID NO: 37 (sequence of the 5A9 antibody L-chain CDR2) as CDR2, and the
amino acid sequence of SEQ ID NO: 39 (sequence of the 5A9 antibody L-chain CDR3) as

30 CDR370f (8)is a VL having the amino acid sequence of SEQ ID NO: 27 (sequence of the SAS
antibody VL)

An exampie of the VH in the above-mentioned “H chain having the amino acid
sequence of SEQ I NO: 49 (sequence of the 4F7 antibody H-chain CDR1) as CDR1, the amino
acid sequence of SEQ ID NO: 51 (sequence of the 4F7 antibody H-chain CDR2) as CDR2, and

35  the amino acid sequence of SEQ ID NO: 53 (sequence of the 4F7 antibody H-chain CDR3) as
CDR370f (13) is a VH having the amino acid sequence of SEQ ID NO: 45 (sequence of the 4F7



The administration is preferably parenteral administration, and specific examples 5 include
administration by injection, transnasal administration, transpulmonary administration, and transdermal
administration. Examples of administration by injection include systemic and local administration by
intravenous injection, intramuscular injection, intrapggitoneal injection, subcutaneous injection, and
such. The pharmaceutical compositions contain a pharmaceutically effective amount of the 10active
component (the above-mentioned antibody of the present invention). "Pharmaceutically effective
amount (of a compound)" refers to an amount sufficient for treating and/or preventing disorders in
which the antigensian the above-mentioned antibodies of the present invention play an important role.
For example, "a pharmaceultic ceptable amount’ may..be an amaunt.required for reducing AP
accumulation neubtkraféﬁ}zcln %Sﬁylﬁ:ﬁé‘%’ﬁéﬁof e ﬁ%{llr?ae P iBl%ﬁl%?g% %8[%%?%% SHYEFEEY treating
or preventMgEShHRRIRS taiseateny: abiteinidranthosadechninh i tenidduhdhe anintrisiered to
individualss¢patients). SHiEIENTt N aynauts alfzat d A naaytady forcaxarapie . aedDRInRRrReutralization
Of at least ARRIOKAR.RL of 8y H%030M AN AW TN B0 RA%, 9576, 30, O 100%.

Assessme%{?tgé,d t@r inin s#é:hapharm_aceutlcally effective amount of the 20abov r-mentioned
antibodies ecf(a%r Sent nVEARSIHSES A e aR Y SENUNIY diirisarsrstdidhiiiiding

histopathotglesiydidgnosis. A suitable administration method may be selected depending on the age

End slymptgrrfms of hepationtoFhe d@@ﬁgﬁ@%m%%;&a%@im?@ﬂﬂmﬁ '| Hf&?ﬁ@mppﬂti?n may
e selected, for exa ithin the range o mg. ram_body weight for

25each ad r%?ﬁ?snt?%ﬁgg% |@§r$§ﬂ"\;‘j’e}f . ?8?%)?&%%%? ﬁ]%{eg](%o%s%cg’%f}gfc&g& 'gﬁ?ﬁ%e%‘é%’&%ﬂ within

the rdfge #116 BOERsA00EE0IR §IBo Y (Hranverciife dBSaas behotrrbeasCaty limifdaRd thdse

ranges. Althoaginthedesggaanst SHQIMsKaton maefhods ven: depending pribie:patiortis fody weight,

age, sympigsRsyBRd syich el LG At ERLARRIORTAIAY #PI6S! e, I the At escribed

on the high-dose 30 Intr

animal experiments, the dosage was selected base avenous immunoglobulin
therapy (4@’)‘5$2’&)k8)¥govered by health insurance for humans. Furthermore, the present invention
provides methodsAorgstedtinfiitdvaligomersotexamplesihtiuce:A B4 (AR trdid) acid &L3dR4Ap 1-42)
oligomershissamplem Examales f seamples:afihe nresent inyeniandngyde samples ollected from
subjects. S‘peggicagysggﬁr%%.n}ﬂethods in?ﬂg%dgge stﬁg fege ecti Ag oligomers contained in a
sample collected rrom 35a subject Sing an antbody of ih Oé)? & ?%%W S AP BiigBHASHE in a
sample calibecdsteseatansing FoRkaMBIe Saneisl sbiit pHasetEmdyrhecimim GATEsay methods

that use IEEWIGNINESTE TR chemiumingsdesgeefle SPIEHMUOreciRiation Arethags that use
the obtaingd:aptibedlies, immunoblotting, flow cytometry, mass spectrometry, and
n-un gohistochemical analysis. When AP oligomers are detected in a sample collected from a subject

by the’5above-mertiSHERREL S At el Re Qspjck thaly beias R meinrtddisease patient.
For examptapwivepfEQidNG: GOAR Dligomeithintsaniplely tlleiedfRmN s ajact hcampared with
that from adiealthivindividual.iBnddt hreamauet of AR GHgemsrayS aisaierRhe S WiRg than in the
healthy |ng{glgi%%btglc? CLsu_b ectis ?gf@gp%t%g)ga EOSSIb!‘; Aggglmeg%dlseaﬁe patient. Whether or
not a SUbJECt 15 A PASSIBIS ASREITErS disease pAfiehtIE Rabii bt eady By hiEiss (including
individual$-iide pidslietiont! frovinp Hissiarars aadirs ronsinB8IoNT) DaxaBoistyeameafihodR 3
oligarsersdmisamplas collected from a subject and a healthy individual, which are obtained by the

present methods gf di sise wilkhe: for di IS, by physicians. Therefore, the present
methods of diagnosis can be giﬂprglgj%;é l?ﬁ%&#é%%@ic?ﬁ ésgllgic |né{nagﬁgmgeaé%ﬁﬁ%odagéSﬁgg?ﬁ??or

diagnosis Hy phy SRS 74 st sl R e dresbatyvehta b lide SRR hsirsasingiagAosing
whether oseqotzre of SEQ ID NO: 97 (sequence of the 6E4 antibody L-chain CDR2) as CDR2, and the

amino acid sequence of SEQ ID NO: 99 (sequence of the 6F4 antibody L-chain CDR3) as
30 CDR376f(26) is a VL having the amino acid sequence of SEQ ID NO: 87 (sequence of the 6E4
antibody VL).

An exampie of the VH in the above-mentioned *H chain having the amino acid
sequence of SEQ ID NO: 109 (sequence of the 6H4 antibody H-chain CDRI) as CDR1, the
amino acid sequence of SEQ ID NO: 111 (sequence of the 6H4 antibody H-chain CDR2) as

35 CDRZ, and the amino acid sequence of SEQ ID NO: 113 (sequence of the 6H4 antibody H-chain
CDR3) as CDR3”0f (31) is a VH having the amino acid sequence of SEQ ID NO: 105 (sequence



subject is a possible Alzheimer's disease patient, wherein the methods comprise detecting AP
oligomers in a sample collected from the subject using an antibody of the present invention.
Furthermore, the present invention provides methods of diagnosing whether or not a subject is a
possible Alzheimer's disease patient, which comprigé the steps of: 20(a) contacting a sample collected
from a subject with an antibody of the present invention and an antibody that binds to an AP monomer;
and (b) measuring the ratio of AP oligomer to AP monomer in the sample, wherein the subject is
determined to be a possible Alzheimer's disease patient, if the ratio measured in step (6) is higher than
that of a heatthysndismebaliy2BRitst, in the present methods, a sample collected from a subject is

contacted with an gaptibody,of the Rresent i IC Sh 4ntibody that binds to an.AP_monomer.
Herein, "contact” maa); be arr(ie %ut, or e%r%%%&q Bg{l]a %‘i]ng’é:g(a:n}é?\{ & a eo%/né{zﬁ%gﬁlt‘flosﬁ%egﬁibodies

., DY .
to a sampl¥ Cote A oM A SaRdEE HerPIackeintadetn bR riiDRds d1anariantisisdy is added
suitably in shpformod SEQAIND, 8 Bdtid atraind thby Fréenébddyi hgsletsUER WhealT30nddingdhe

antibosly ag-anaaueaussltipgr thersriutiommay pHEe i eenRin theratinody.alonss §y [ay contain,
for exampl&D%t;fa{:@g[]ss, ewellaents, ES%\olorlngéaglﬁnts, flav_or , go“r servatives stabilizers, buffers,
suspending agents, tohiclty' agentss binding ag t%?ﬂdﬁ%?ﬁ‘feojr FES TR DY 2K CSRaRTRG S bR RETE or
corrigents 2THdBéentration at which the antibody is added is not particularly limited. For example, as
with human immupeglebsiis fetBetatioE: FRE:ME:3hE000HD amanr2RA0Rmadresasdried

formulatiops and: s ifably. Us ext, the ratio of igomer to er, (herein,
this is also rg?élg%eéf][E%zﬁggé{;O%ﬁ%éﬁ%g ?r?gi%lg o?esr%oen |5%§§%%%ﬁ§'i£ arﬁé‘ag%‘lﬁ]ﬁf 'r’r%feasure

Y e Y a @
this riffio, TREPFSHYGIR GO &HER %%aﬁ%ﬁﬂg}ceg@e.tm@mwé%wfmém@wmwmmmes, the
measureméntoan BeEaEr 80 cutusERenShod afspertipdsingdhenbligaidesanamendmer ELISA

values obtgipgd;fie e samnpie; e R this: ratier -\ rafio for Ithy
individuaLQg/pIegp_ X r%lqﬁ@gﬁg &u or i%’tgﬁe sgbj%%t%%%i@ﬁ?ﬁgﬁm%vﬁgﬁ s gfl(,%gjgect :
to be a y

determine IOREHIE Ki2 e REIaGE SHER PNt the nuchdtR StHBTRC P iy hodi&™f the present
invention darabée pegiorrnéd) botistipvitio S Th Wb, udtREpdre Yb @ raishe podhnrieckinivitro.
éoerejde;a@&s@ sa@ué_s@m@wﬂ?@m | dquﬁﬁegﬁea}&sm_@ﬁaa@gmyelmwgiﬁ%tr?@@:ﬁﬁ&@at(;ssug
erived fr st-Examples include the brain (brain parenchyma, and. such), organs, and body
fluids (bIo%%?%eér%%ﬁ%ﬁ?ﬂrgf ﬁ%{lﬁv gﬂcﬁﬁ %?g%aﬁje%?g?r%%eeaﬁ%gsgﬁ fRaioRavRRe Q?n%f’é is
preferabl_y%fgtﬁ’é“(ﬁ{?ﬁ?é) prerbrann SIESHE ) 6P cereéioHifingD NI uitkreaiere; the améserdidnvention
provides phaumacenticat agents dostisednethetiSHboueIBRDAed BRI BT IDeasuing,A13
cligomersdn @ A3NBIe ArBFIRER Ol AiaAesR WRIEL Bhraka SUBIREL 8.4 RASSIRIE Alzheimer's

disease patient, In the presen tion, the pharmaceutical composijtions comprising an
antit?oady rgé B8 fricRuds ﬁ%ﬂf)‘?’gdﬁggéi% %55 coAnRG H?alt\é(ﬁagﬁgﬁﬁﬂ%?lﬁﬁéﬁﬁﬁ‘ﬁﬁtﬁfgﬁogical
conditionssefugigsed thT hechiadisctensagectitiprise tany (ARstecdntainerSBR a0t dlindd Suitable
20containsEinoluds: hefiesvialsiyansitastiubesatheconjaingsimaydeiRimed.fom & yariety of
materials gugh 43 gfgss, and BiasiicoTheilaRel 0p the epRiAingr surface shoulf indicate that the
composition Is used t0 freat or prevent one or'more conditions of id UISEHEE The label may also
indicate descriptidit Ty 2RAEeEl oA terregehinyeaiéids sine asisbvesumrgstiodaliecontainer, a kit

contafningrecHesiinasputicaby the full-length H chain are shown in SEQ ID NO: 21 and SEQ ID NO: 22,
respectively; the amino acid sequence and the nucleotide sequence of the full-length L chain are
shown in SEQ ID NO: 23 and SEQ ID NO: 24, respectively; the amino acid sequence and the
nucleotide sequence of the H-chain variable region (VH) are shown in SEQ ID NO: 25 and SEQ
ID NO: 26, respectively; the amino acid sequence and the nucleotide sequence of the L-chain

30 variable region (VL) are shown in SEQ ID NO: 27 and SEQ ID NO: 28, respectively; the amino
acid sequence and the nucleotide sequence of the H-chain CDR1 are shown in SEQ ID NO: 29
and SEQ ID NO: 30, respectively; the amino acid sequence and the nucleotide sequence of the
H-chain CDR2 are shown in SEQ ID NO: 31 and SEQ ID NO: 32, respectively; the amino acid
sequence and the nucleotide sequence of the H-chain CDR3 are shown in SEQ ID NO: 33 and

35 SEQID NO: 34, respectively; the amino acid sequence and the nucleotide sequence of the
L-chain CDRI are shown in SEQ ID NO: 35 and SEQ ID NO: 36, respectively: the amino acid



25composition comprising an antibody may optionally include a second container that stores a
pharmaceutically acceptable diluent. The kit may further include other materials desirable from a
commercial and user's standpoint, including other buffers, diluents, filters, needles, syringes, and
package inserts with descriptions for use. If necessaby, the pharmaceutical compositions may be
provided in a pack or dispenser 30device that may contain one or more unit dosage forms comprising
an active ingredient. The pack may comprise metal or plastic foil, and, for example, it is a blister pack.
The pack or dispenser device may be accompanied by instructions for administration. In the
above-menrtiprecephdrnacetiticid agentacnd kitd, hasitd EDRE Aathedy of $HE phesentiinyention that is
an active iggesdieRiostallie pater physialedical saline.sariaie alle, dasuiadanta Jnigs,solublizing
agents, buge S,. protein stabilizers 58 elatin, etc,), preservatives, blocking solutions, reaction
solutions, '8%?f§§oé§ze3n%rﬁiﬁf§°§’5‘lﬁii ﬁﬁ@&ﬁr&g of %g%%lﬁ% S8R AY-such, may be mixed as
necessary. Thepkestnt intiéodyrsf shopvest thiaving emtiboaligs oidides presentinidation are effective
for preyentingAlzheisagesceiseasauilaids, thenpresenhiventianeievides nethodsfonsyppriessing
the progression efAIZhemans diseast, MASN,S methods. comprisedhe ssb, of. Jadministering to
an individuaf%ﬁqcffe}d With AIZhaimers élsease, a composﬁoﬁ%ompﬁsing e above:hétitioned
antibody ofapEieSER: IRAREGA BHDE RRRMHACEhtTEEMRFaiEptbiming ded miysier and tbferences
cited hereimakeriidecraatatec bihcdferenaeddtdthisglascviglier: {fanipleBLOTrenbalawEhe

present inysnign4g specifically. describedwitheiarance QG s%&%%#%%&%ﬁg construed

as being limited thereto. Methods Preparation of antigens (1 A9 and ZéC ynthetic A13 1-42
(pepﬁige |ﬁ?ﬁ’&i’c@,fﬁ%??&&kﬁﬁ%ﬁ%‘ﬁ%é%&@@&%%%ﬁ@%§ (@ &b Tt prBs Py ohfanEnd
incubated a7 forct @ tbinsnidhenidthe pepticd eStivereckeppaliigd by SOSHASE) (129 MUPAGE
Tris-Glycinggehoanshafieroisuplization by GRB-SiziniRguikst the AR hiddistamer g exgised
without Coﬁ%ﬂyﬂaﬁﬂﬂfg g@g% A‘B 1-4@50% I 0 Pr%gﬁl%%og ntﬁl:gens $ F7.4145, 5A5.,C15A9, 6E4.
and 6H4) flioréescen 18yél,§ -carboxy et‘ram?éqt%y damine %f RRTR %é?@ﬁﬁ‘ﬂ??/\fe% chemically
linked to tieINERSEiUSORE SHItaRE RIS Pidbegdphaa (Faplides Hsttota SHE Bbroddeed modified
A[3. A oligagnen-Neh samgie:(ARL:46:cligameaniwam aiepaiehbycopalimedzingthemraodified AP and
synthetic Al3.1-4 ' ' r adjust t itigns_sq that the fluorescence intensity
determine% é”n %F%er%%gggg%{égﬁ%%ﬁ@?ﬁ)ﬁ%b%ﬁvd ?s% 0 éeﬁ(f%c?ugrﬂ?éc;rr?tsa%esctﬁeef}l’&g?e%%%lﬁcaén%tensity in

Yy ] > ; C
the absendelBRItREMdRCARRICREIS seamrasnyT R orbrin R Beaire s MIRSER PO niddmidd AP and
synthetic AER TN Peplidesaretimikednditick polynmerideddor20 houis. :30IFvepasedianaefof the

antibody-progugineibEidamas. in SERAI/RMISe WareHmmRizegiby.ipiegtiag the antigen prepared by
i t pads, Then, boqster immu,lr#zation Wa5£%ried out six

the method described,ab thel i
Wl 5 R e ERRBIbE B RIdEH SHHERIBAR4 cells using

times."Hybridomas 'were prepared from inguina
Polyethyleneatijdprasooeast the full-length H chain are shown in SEQ ID NO: 61 and SEQ ID NO: 62,

respectively; the amino acid sequence and the nucleotide sequence of the full-length L chain are
shown in SEQ ID NO: 63 and SEQ IID NO: 64, respectively; the amino acid sequence and the
nucleotide segquence of the H-chain variable region (VH) are shown in SEQ ID NO: 65 and SEQ
25 ID NO: 66, respectively; the amino acid sequence and the nucleotide sequence of the L-chain
variable region (VL) are shown in SEE ID NO: 67 and SEQ ID NO: 68, respectively; the amino
acid sequence and the nucleotide sequence of the H-chain CDR1 are shown in SEQ ID NO: 69

and SEQ ID NO: 70, respectively; the amino acid sequence and the nucleotide sequence of the

H-chain CDR2 are shown in SEG ID NO: 71 and SEQ ID NO: 72, respectively; the amino acid
30 sequence and the nucleotide sequence of the H-chain CDR3 are shown in SEQ ID NO: 73 and

SEQ ID NO: 74, respectively; the amino acid sequence and the nucleotide sequence of the

I.-chain CDRT are shown in SEQ ID NO: 75 and SEQ ID NO: 76, respectively; the amino acid

sequence and the nucleotide sequence of the L-chain CDR2 are shown in SEQ 1D NO: 77 and

SEQ ID NO: 78, respectively; and the amino acid sequence and the nucleotide sequence of the
35  L-chain CDR3 are shown in SEQ ID NO: 79 and SEQ ID NO: 80, respectively.

For the 6E4 antibody of the present invention, the amino acid sequence and the



Antibody isotyping 38 Isotyping of purified immunoglobulins was carried out using a Serotec
(Oxford, UK) mouse monoclonal antibody isotyping kit. Dot blot analysis (primary screening) 5The
initial screening was carried out by dot blot analysis using a nitrocellulose membrane onto which 2.5 ill
of AP 1-42 (2.5 ligidot) pre-incubated for 18 hours W&s immobilized. Non-specific binding sites on the
membrane were blocked with a phosphate buffer containing 5% low-fat milk, 1% BSA, and 0.05%
Tween-20, and then the membrane was incubated with a culture supernatant. AP oligomer-binding
antibodies in the culture 10supernatant were detected by horseradish peroxidase-labeled goat

anti- mousax@a@fb@ (£c3000; AitrerStiblm)ghrid diswalizetiovsing SB@EHhaICES! chersigminssrase (ECL)
kit and LAS3000ipi (Euiitite Iahxg@qgafa@%d&ﬁ@%m&%&L@ﬁﬁ&é@@@@%zﬂg gﬁ\{i th4heaflot blotting,
including IAhg and }%e S%ﬁﬁ%b%&ﬁ i)e% dary scr ening descrlbed be

15Immunoprecipic |o %{ &éﬁ?ﬁ&%‘( LoPeTMGs 2o sistoBGhitation
experimer&qcHide S@ﬁéfta‘é@ gigehdratdin goRplvereiconddtud tsing arSAL3 BliyEmes-sichS&Efyloid
fractiop (Meisubaga, Eesptsatwa!ﬁu&bi@hﬁgée@ é@@é&%%@ﬁ@gem SeresRing 1935388 Whether the

16 clones §§J%[Bi§ge rg}a%g‘cgr%% 3 %pégre é&é%g%sg@ ﬁAéE) braln Aguffer insoluble,

formic acid-so act on prepare rain was | ated wit é superna?ant and

Protein G-Sdbprsaesges trbthinraskoprscpses AisigormirCike %@ﬁh?&i@@lﬁ@aNQUWAGE
4-12% BisakdiSIGNENE DS, anchtcaivslertbd onte adiittegathdosedriernbeane ar hpmekileniR (Millipore)

using 10 W&w@@@w&mm mmmwf%'&a%@énb o %[‘@Lgﬁ%%e%/%@%m%%ﬂf 400 mA
for one hour. Non-specific bi sites on th ﬁ%r@a’é‘ were blocked with fho?ghate buffer

e A ST T T RS0 SHEI Bo e B IE S EoM e S I bR hours. The
immunopréEiilat&tOAR ofigperrsiwéhe detectst!syawane nod ibttimes lesiidy tegud B8 ¢£10600) or 6E10

(1:1000) mpﬂm}pﬂﬁfﬁ%@@ﬂ&vﬁ&ﬂ%lm@@@?%&rmﬁ’ﬁ% 169 ARgkaG3 W@{@aﬁﬁm%@ from the
16 clones as candld dF%%ifor é eutlc antlbfolge fgeruﬁ%g ers dlseas %? s The

6E10 and 468 monoclongluantl dleg ovance MnuUNo-TechNo owl\é%1 A recognlze the

epitopes at &l M18%6@?&%‘?@1‘&6‘%@%@@@@Ptﬁéeﬁﬂﬁﬁ%m@%%q%?@éi%@b@@we@i@ochIonal
All which SpebificallyReeaagitizes AFSBIYIMers WasprhabeddramoBieseureei{Camarillo, CA). Alex

Fluor(AF)488- or %%%geamaﬁaﬁmmlp@g&ﬁmﬁaﬂ%%% Hatfeagsgeplugated goat

anti-rat IgG were purchase Kﬂ‘ r Probes (Eugene, OR). Anti- mous%dg was purchased

from SignFse Lﬁ%‘}%ﬁ r{%ﬁ}f‘aﬁhﬁf&ﬁhﬁﬁﬂﬁ&%}; 40 pitchaberdnsia AN cruz
(Santa Cru22Gaspeahivedn hintidiebavicsaibonhye wakiimmohiasedefromaduBlof (Nagoykndapan)aiSize

exclusiotn @k&rgmaipglrgletmfﬁﬁ@t )15%1@'\/' mm{;w@dmwtr@m]@@%@&ﬁﬂ@&% @g!&ﬁbfe -
specifici Vious orte hara i0 is
n?eth%bg cyan se efz ve s%uegratefl,&% monorl%\é%agnd ngers or %Pc?{iﬁh)% rfé?? a!gaand
lipoprotein e AN OF K@ép Fé@@ﬁfﬁf?&bﬁf@r%@é‘ﬁc%ﬁkﬁ&@é%@éItm@%%%ﬁémwf the
APP/PSI-Gverexpessibg Ahih(290) eelisiabaLin BRI Neinga MicrrpmBikDa molegdarvaigight

cut-off f"t%éw iRoei1 Q%M. Zhefe tiTIConRS %Ha@ﬁc\evezstﬁéﬁ“a%&eédﬁ% sa&%nf?a' '# actions

using a rose 12 size exclu5|on column (1 cm X 30 cm; Pharmacia Biotec sala Weden
fl OW?’ate O§?§ 51 OS and SEQ ID NO: 1190, respecu(veiy, the amino acid sequence and the nuc!eggde

25 sequence of the H-chain CDR2 are shown in SEQ ID NO: 111 and SEQ ID NO: 112,
respectively; the amino acid sequence and the nucleotide sequence of the H-chain CDR3 are
shown in SEQ ID NG: 113 and SEQ ID NO: 114, respectively; the amino acid sequence and the
nucleotide sequence of the L-chain CDR] are shown in SEQ ID NO: 115 and SEQ 1D NO: 116,
respectively; the amino acid sequence and the nucleotide sequence of the L-chain CDR2 are

30 shownin SEQ ID NO: 117 and SEQ 1D NO: 118, respectively; and the amino acid sequence and
the nocleotide sequence of the L-chain CDR3 are shown in SEQ ID NO: 119 and SEQ ID NO:
120, respectively.

‘The above-mentioned antibodies of (1) to (38) include not only monovalent antibodies
but also multivalent antibodies with two or more valencies. The multivalent antibodies of the

35 present invention include muitivalent antibodies whose antigen binding sites are all the same and
multivalent antibodies whose antigen binding sites are partially or completely different.



ml/rnin) pre-equilibrated with a phosphate buffet Half of each fraction was subjected to
immunoprecipitation using 1A9 or 2C3. A[3 contained in the resulting immunoprecipitates was
detected by inununoblotting using 4G8. 15Cerebrospinal fluid (CSE) pooled from ten cases of
Alzheimer's disease patients or age-matched health¥/ individuals, and lipoprotein-depleted CSF from
the pools were also fractionated under the same conditions as described above. AP in the collected
fractions was detected by ELISA analysis. To detect the lipid, the total cholesterol was enzymatically
guantified using a standard kit (Wako, Osaka, Japan). Under the experimental conditions of the
20present inventols athefGSH ipbpdateins tietboekiechabiricionsdytor 127 vihie Arasonsilb to 28

contained HB‘%%&%Sé@_'dfﬁ@s.prq{&”&aﬁﬁ%g%@“%BE&?S&E“E‘S&@%&%&{Q%E’ YRRt 2B L -42 was

dissolved at 250 uM in 0,02% ammonia water. Theri, in order 25to prepare a seed-free AP solution,
insoluble ﬁgﬁﬁﬁ@g?&%f@ﬁcﬂ?ﬁ’MﬁWﬁ' @é@%‘f‘?&?é‘r“e“b?@%ﬁﬁ%éi Hé)ﬂﬁfﬁé@ﬁ%md’ﬁ%’ﬁiﬁging an
Optima TLagitrisentlifueeitBéckiia)l, 1 $A rbt 640000ned foiilthdeehGddss Phéerasylting supernatant
was callectadpativiuaions apd wirred @806 MpihusedSaTPleswess pieRasdhy-thawing.the AP
stock squtEiiglr&sSirgs@gﬁgliate’}xe?%‘ore gii? ;and dillting them teni%%nwg Jrishuffered saline (TBS; 150
mM NaC1and 10 mi 30T ris-HeT ( OB, e T ESHG E SRb Y W& SRt e
experimentsdaschadE e Sy rmé sednmeE-aDYHEIDRYh 96 e Hribtteminmrsid Gxnka)owas
prepared #EX GDRCRTaidDR 2, AdFinaubationdardulick assay(YarmamotesNimat,, JBigh&hem.

262: 2646208800 TASAVARRIIAR(AE MRS InGHbeles o 105 RresaRge ofg predetermine

concentration of an antibody at 37C for two or 24 hours. uorescence intensity of 40 the
incubationiRiffre was determined using a fluorescence spectrophotometer (RF-5300PC; Shimadzu
Co., Kyoto, Japanyictdie tptimaldhieresoehceintahsitirovasi bete oined:-fohAPiatmgleitofibrils at
excitation gidiRmissignwayelengihs Ak AGG.R a8 9% imnEesReGiMaILUSING E:Q.miiof arfgaction
mixture copta}tmlw S#i%/l ThT and 50th %%ré_e%\laOH (g@?g) The 5 quoreﬁféen.ce Intensity was
determined inediatel BRaErbrEsEIAb AT A to PIOE h el QERORSPHhe 4F7,
41-15, 5SABOLIRG\ BEANREr A it ias 2o SUPprSSAP arppksid ABrifotmatibriMesassessed by
the falfowiagipraestuiexAnyACtld2aseluiomeiiste dig:daknMuwith.cell culture medium was
incubated in the ‘ nce. i 7C for 24 hours,. The.amount of formed
amyloid fibrils Wapgféﬁggﬁﬁlreﬁgﬁ%%ﬁgfgg%- 'e?@%@%ﬁﬁ%ﬁ%ﬁgg&%ﬁﬁ%ﬁ&tc e%tgslgay method.
AO-inducdt WatRdtsatyssEel rormantbasavkiledintisisricnrdidensthods fopadenee) Rat
pheochromwotstfonsanRCLD Gektpiwlere Eottenadiile,Dutddidald Mbdiieckk aglesMedisnibdaiMEM)
(Invitroger,.Ga %@%@%ﬁﬁ%ﬁem%@@f/&m@;smm@ﬁ&@fﬁ@n%@ﬁﬂﬂh Hodnuitigggp) and 5% fetal
bovn@ serum Blsgp(g%\éltg%gen’# or(g%r 0 induce th§ di fec{entlatlonjnta_ferye cells, PC12 cells were
platet’at & AEREHT oF SO0 C&ivs RO R SRy et SRS SR AL aS e 1Ry i’ and
cultured for-sixday S DNk RV suiplernBetedwatr Boothginl HERSMrdnds FactorINOF; Alornone Labs,
Jerusalemydsra@l) kR&A2NY. PGl 2N wasiaxpased:deo RS UM, seed-4iee ARkd2mrpaesHicuhated Ap
1-42 in th f20antibod! f s. The neurofoxicity induced by AP
1-42 was ?ge gggﬁtl)y i??é%%}éagéoéa%él?ﬁlgrgﬁhg}%%%ér?éeil%;%%?g?ccc‘(&g%‘%%é th%lsgggiegr‘fé instructions
(MoleculafBYsés FEGa AL B deRyEirRgrRIofe; HE iR 6f frehur AAmins a5AsnurionsE4, and
6H4 2ahtibodiesito neutralizeaAR-inthcedibelico toideity-wast asseskaciby theutethadileseribed below.

First, humag 2208 WORIRSomA CalIRASHRRY o0 Wals-Crileddar a4 hRuts iniRWIEN, aptaining 10%

PBS, at a density 0f.150,000 ellis 1\évell in 24,-weIIPIates Then, the medium was replaced with
sequence of an ahtibody of the present invention, and which'has activity equivalent to that of the

antibody of the present invention. The number of mutated amino acids in such mutants may be
generally 50 amino acids or less, preferably 30 amino acids or less, and more preferably ten
30 amino acids or less (for example, five amino acids or less).

Amino acid residues are preferably mutated into other amino acids that conserve the
properties of the amino acid side chains. For example, amino acids are categorized as follows
depending on the side chain properties: hydrophobic amino acids (A, I, L, M, F, P, W, Y, and V),
hydrophilic amino acids (R, D, N, C, E, Q, G H, K, S, and T), amino acids with aliphatic side

35 chains (G A, V, L, I, and P), amino acids with hydroxyl-containing side chains (S, T, and Y),

amino acids with sulfur atom-containing side chains (C and M), amino acids with carboxylic



serum-free culture medium containing AP 1-42 (12.5 iuM) in the presence or absence of antibody, and
the cells were cultured for another 24 hours. To determine the cytotoxicity induced by A13 1-42, the
level of dead cell-derived LDH released into the medium was measured by a 30 CytoTox96 kit
(Promega). tiltrafiltration and molecular sieve In ord2s to determine the size-dependent characteristics
of neurotoxic AP oligomers, the four types of filtrates (<3 kDa, 3 to 10 kDa, 10 to 30 kDa, 30 to 100
IcDa) and the retention 35solution (>100 kDa) were prepared from a 25 uM Ap oligomer solution by
sequential ultrafiltration using Microcon 3 IcDa, 10 IcDa. 30 IcDa, and 100 kDa cut-off membranes.

Eag:lhz I\iu o&ﬁheetmamasm&sﬁ@gmedﬁgmgﬁmﬁmge%g mgmw&eegw@%w gt@@%ﬂgﬁgcﬁpovg- .
w. ify.the - fraction as.desgri a ., The distribution
of the threag’g%ﬁ?%%%% stﬁ?c{g%gs%é%%%g%}y@ﬁ%%%ﬁn%é@e and 4 v%gg %‘fé%«ﬁéﬁ%lgd by the

dot blot andlifi&aseHard By e THETTSRshIgHReaIkASThacterization of the neurotoxic Soligomers
was performed by&rahynaptgezchnfactionnsing angatomiddorhiticeascape. oigeimnimicroscopy

(EM) and atemicferce, Busiancamh BMed, andiarapiaswel s dilyied with digtiled; water, and sprayed
over carbon-coated grids to conduct electron mlcroscgﬁﬁ%he rids were negatively-stained with 1%

phosphotuPGeCS ST IHEE: ShSBRE LGP 455 78 REHEY HeRS8pe (Tokyo, Japan)
with an acceleratioh 3fsitagetotiErkaeammtiassd sspdifivaticns cherimt bdiesofabepthpatported. Drops of
the samplesvwagienptaged eni:feshiy clpavetmicas Thpmisanasalippedinsiand for 30 minutes and
then wash [ liqui mples were.analyzed using Nartoscope llia (Digital

Instru mentgsga\sﬁll r?%gv (gtaﬁr{g;%%?‘égﬁ{%%%%e% 1 eg’.tﬁ lﬁfhsgu%aé%aen%lsél%f E?fale‘%saﬁ%?%l ré‘ﬁ 3 ?&l
15755675510 04) SR da AtlevsPusddsiad oNCHiTR Apors Rydmsgis coafamidgiobpéct tissues
and extracfiontions tTihe préseitsurdy wastentueteitididsed on autopsy cases (n - 50; 26 male arid 24

female cases) from i, diekye MeFQRoUAN RN BARKRLLAING RESGAHCR Af 6 LoKYD.iq
20Metropolitan Instlgute of %}mﬁ@l@gy Itabashi, Tokyq, Jaﬂ%‘an). This research project was approved

. V ) :
by the instifitEHE & ﬁf&%ﬁ‘% FRE B EEIRR SIMERIMED Rt vordRipge B9 Tokyo
MetropolitéhtBeitatricdepiate b Tk duskstrogolitathn sinité: ok Getentolddythadadttne National
Centes of Gedatrigs:and aerenialeayrOetails @hﬁ%ﬁgﬁ&ﬁﬁlﬂﬁ%&ﬂ%&%@&%&ﬂ@\éﬁ hegpfeported
(Katsuno ]C"f eurgl 64, 682-6&2 ZOO%H ever, 25that study analyzed insoluble brain fractions,
whereas in t#fg ?é‘as%g%/é _Vf)%?élcltn ( %?lseq‘ﬁno : %?%%‘f&é’é%&%%@“&y ‘ Ot%g p}ﬁg %rrgggﬁfl?ﬁg%ntors
analyzed SBfLBISTE B0 CHEREHIB YRS uREhaTRcEs g I itpievisusstddies hFsbzen tissue
samples (felanterokportion thbeniaihidal dertexanerenbaniogan 2eehinding ohdpirisaf: Tris-buffered
saline (TS)onpininoraeiaease by Garkialthe.Damegenales weie dliseqniifuged at 265,000
Xg f?IE%ZO Orpl gteshom\gdgggu%(% 0.5 ml).of the resultln%supernatants were sﬁ‘gjlected to
immanobIBYAMAR/SHS, imu HiStBEhe high?: THE et R HA AR Ih i 0ROk §7é iice were sliced
into 30-j.ireotsiskEagitin BsedicidHssuisifgusribtdine (R n24 46 TmibairW étziar hGesmany) and
stained with ghieflayinsy & pravieusly i esanbes Ay ST 48y 18 Ak 2000), Thadermation of swollen
dyStrOphlcﬁ%%ynrégﬁss, ick tag, o-tubulin fragments, B-tag, and Protein C fragments;
glutathione-S-transferase (GST); immunoglobulin constant regions; B-galactosidase; and
25 maltose-binding protein (MBP), ete. Commercially available polynucleotides encoding these
peptides or polypeptides can be fused with polynucieotides encoding the antibodies of the
present invention, and the fusion polypeptides can be produced by expressing the fusion
polynucleotides thus prepared.
The antibodies of the present invention may differ in the amino acid sequence,
30 molecular weight, presence or absence of sugar chains, structure and such, depending on the cell
or host producing the antibodies or the purification method. However, as long as the obtained
antibody has an activity equivalent to an antibody of the present invention, it is included in the
present invention.
Antibedies that bind to an epitope to which an antibody of any one of {1) to (36) above
35 binds can be obtained by methods known fo those skilled in the art.  For example, the

antibodies can be obtained by (i) determining the epitope bound by the antibody of any one of



42 was observed using an anti-synaptophysin antibody (Chemicon, Temecula, CA). The number of
thioftavin S-positive plaques and synaptophysin-positive swollen dystrophic neurites was counted by
observing four or five sections from the left brain hemisphere of each mouse at 40-fold magnification.
To observe AP deposition, serial sections briefly prédreated with formic 5 acid or Protease K were
stained using an AP immunostaining kit (Sigma, St Louis, MO), and irmnuno-positive signals were
visualized using an ABC elite kit (Vector Laboratories). Images of the cerebral cortex and
hippocampus were recorded using a digital camera connected with a microscope, and analyzed using
a simple P@) sofpspis{CopRehmaging-Systemd bae@sveee:BRlid hady aipcliarsipsation of
antibodies s AF DN 1RI10:8 conlacal rak MictpseoRs 19(GaY Zeiss M LY The fumber of
thioflavin S-positive plaques and sy aptophysm-posmve swollen 3ys%[r%pl}1g% nelrites was determined in
a double bEFRHARTS! Bibedies mpliredr Ao rrBatarbararis yelectingaeihedinhvdiastemale
non-transgeriicpérionhd ginmiseitand g2t mijce haying afidl 1 & o¥€rexpressing the Swedish-type
mutarg human AP&Q%@&M{M@M&B@@@%&% PN g &fk@%&é&&%ﬁé}ﬂ%ﬁ{ﬁ&@é&% ere

. n

purchased fr&m 'gr?coréics G%rma town, NY,, U These mice were réared until 13 months old in the

animal facfiity'5f the present | %ﬁ%&?&eﬁ’@g&% Wﬁﬁ@%ﬁ%@?ﬁﬂnﬂ}%@imﬂ%ﬁ%ﬁgﬁpe is

prevented Bypaisi anvibaiiriothé eapy e inS 3P RES, (@1 mglig sk yrdibtPE S Wamadmithstésed into

the caudakvedivief: ouibaaentbieaitoI9d 57 6ihdPranedihes %@m&&@ﬁﬁﬂpﬁbvgﬁﬁﬁ%ﬂﬂQ@Q&%&é@dyomhs-

The mem iy cgr%{lsw assesse ﬁaetdné\grggdm as previously described (Mouri A, FASEB J, 21:
,1)%0(;}7) asg? ”? ?

2135-214 on the fo owing our‘xﬁ%ha.vioral paradigms: (1) Y-maze test for short-term
membty: (2) novef%ﬁ}@@?%ﬁ%@‘ﬁﬁﬁ%@%ﬁ 55 epfinsimsal Hie Prawrb invsntisndredifiektual fear
conditioningiesticEhiek daysméter shiébbetaviarabtesitthenmiceiweresasmfied fesbiaghemical and

nistological assersTents. The sxperimentalesulisviere analyzed by oneviay ANOYA and two-way

ANOVA. Post-hoc analysis was_carried out using Fisher test. 30 Separation and removal of lipoprotein
CSF was éﬁﬁéggé]d%ogrﬁyﬂt %% Bﬁﬁ@fﬁ%’%&?@ YENRIRRIIAE A HR9EN, Hido prokaRy Weterébrdied from
600 ul eactr 6HthenCisR byndrapasatvestontivgious denvity fgradientmitracentrifgightitn; acd Giiging to a
pcrglt:cqul reﬁ@smzwaﬁfmly/%%@_@l@a@s%ﬁt’@éﬁ&ﬂ% @tlit@!m%@é%, 5??—%45%803 9%&5%51%%39%% ?f
was sted t L Nl wit r, was ulfracentrifu t , rpm an or
eight hou é%%ﬁ%’%d%"%ﬁté’ﬁ ?IQ%J?%AQF%B@%%% é.ghi%at%%ggyét{}erins ?Ié“gttlei%o %{taﬁ%‘é’ggﬁ@% ¥ .25 g/ml and
Iipoproteirﬁﬁéﬁgt%ﬁwmﬂ@mm%uﬁ]éﬁé@sﬁﬁwmmﬁ yslpgvaddikDesdutslf membrane
(MicroconiginAnmighibulitc), ahesthesiffodemandistoredbopsioied abdCkunth wsanédgoproteins were
also removed by affaivRRFAIRGAR UANG LM %P&%ﬁ%&%%ﬁ&%%@%%%%ﬁ”& CA). Bach
. La Jolla, CA

samgloe (p%&?{ya oer rain) aréd H&%OS‘ORB (Calbiochem, A) were cqmrglar?ed at a ratio
of 1.51, aheF MikEE t6r B OSSR Hhd iRt BRIy aerat OB RIRYSPIERCS utes.
The resultimgwipernatants (lipoprotein-free samples) were subjected to ELISA using 6E10 for the
oligomers. The lipopratein-Ravadsampiesivesssluiss fiom RitMi.L RQRIRB YRGS MM sodium
dodeonciale, e R Al RO RN e e Aol i
light-chain variable regions of 2 mouse antibody and the heavy-chain and light-chain constant
25 regions of a human antibody. The production of chimeric antibodies can be carried out using
known methods (see, for example, Jones ef af., Nature 321:522-5, 1986; Riechmann et al,
Natuare 332:323-7, 1988; and Presta, Curr. Opin. Struct. Biol. 2:593-6, 1992).  For example, first,
genes encoding the variable regions or CDRs of the antibody of interest are prepared from the
RNAs of antibody-producing cells by polymerase chain reaction (PCR) or such (see, for example
36 Larrick ef al., “Methods: a Companion to Methods in Enzymology”, Vol. 2: 106, 1951:
Courtenay-Luck, “Genetic Manipulation of Monoclonal Antibodies” in Monocional Antihodies:
Production, Engineering and Clinical Application; Ritter ef al. (eds.), page 166, Cambridge
University Press, 1995, and Ward ef al., “Genetic Manipulation and Expression of Antibodies” in
Monoclonal Antibodies: Principles and Applications; and Birch ef /. {eds.), page 137,

’

35 Wiley-Liss, inc., 1995).  The prepared genes encoding the variable regions are linked to genes

encoding the constant regions or framework regions. The genes encoding the constant regions



Quantification of human AP Whole plasma and LPDP A13 species were specifically quantified by
sandwich ELISA as 15previously described (Matsubara E, etal.. Ann Neurol, 537-541, 1999;
Matsubara E, et at, Neurobiol Aging, 25: 833-841, 2004). To analyze brain AP species, soluble AP
species in 100 ul of buffer were directly subjected tGELISA, while insoluble A[3 samples extracted with
70% formic acid were neutralized with 1 M Tris-FICI (pH 8.0) and diluted 1,000-fold prior to ELISA.
The values obtained by the assay were normalized using the brain wet weight, and ultimately
20presented in pmol/g. Normalization among plates was done by including the three standard plasma
salrré plehs incalthiee platescAhelgresspasiis: Ehl&ﬂaegﬂ@im&ktﬂﬂﬂﬁ%?%m%%c%ﬁ%gmh
solid-phas yme, i J C iluminescent ELISA) was used to specifically detect
oIigomeric%%%u%ﬂ%%%?ﬁﬁ%%@%%Lé%gegsgv%_seeﬁéee%(ﬁteeﬁf%v‘}ﬁ c&%ﬂ%ﬁéﬁ%’f i%%“ﬁ‘é&m isotype) or
2C3 (IgG2B7<Bti5e), or hisduTacet ke kb ritgoodrstshple gian Bodarstrezpmal fluid)
was addedsasttlesizubateglemtinuparshliforsP4 hdgoaat G de kenhy selfadishpemidagsaptgnjugated

BA27 Eab'fragn i Specifi : chgeica apan) or
30horsgeraégg@?i%@rﬁ%%ggi%ﬁfgigg %%ng a;bgﬁ%\éﬁé?ﬁﬁﬁ?%rgga% %gﬁﬁogiP 42; Wako

pure chemfEHI° BSaka, PR Wadsa & RGeS LRl TIsEsheMifuminescence
generated 8§ SapErigs aha bESAPRIpuaGhewmidbmihetuiats dostligenRlertds-Ruckiord, IL, USA)
was ?]uanlthﬁiacb@p@mf@t@%%&r&ml ﬁm’m t@é&B{;Ql’Eﬁﬂﬁl Yed @r%%@%&ﬂh@i@?ﬂm@fﬁ?%ﬁ of tf('je
periphera istration of monoclan 2 asma and organ samples were collecte
from admirﬁésj%gie &mﬁllc%ﬂe{%ﬂ%rﬁgﬁg@c? %gre ﬁ%ﬁ%ﬁi@%ﬁ‘%ﬁé uﬁ%%n%%‘ﬁé%ﬁ%l%& %%T%%Senetek
PLC, Napde& WaKI<Hetafi s W&Wﬁ&i@ﬁﬁi&ﬁ@i@@géﬁﬁmﬁw@@%@w was achieved by
using the dhoterdeseribecceltemikiminesicdiil-systampptd evaiduciterdaeensiabydipoprotein-bound A(3
monomers, Qe eressal K- el leAna-ans 0 L RRMPIPS g RENHEGRORS In
the same s described %)oye. he r%s}}ﬂtln lipoprotein-depleted samples were used for the
assay. 5 Inhi %)én 1,-:(19%;53, 8 36%9 $ (¥ in this assay were prepared by diluting synthetic AP
1-40 (HC1 form) td'er evmopletraiidhat Oirg tegimbwdsiaR BSramdrirbe batifignthis et 187@ fareond, hour.
gﬂoeamﬂhilea&eemmp @@Mﬁfﬁpﬁl}o‘%@%@b{%& 71 415 U A%z%ﬁ@cémﬁf%égm B%IQUSA |
concentgati : mL wit olig were immobilized onto 96-wel| immunoplates at
400 rig/we[ﬁ?aer%i %ng?gégplq gén%/glr%l%%ii&%%}asv%ﬁm. ﬁeax%,ecttﬁzéﬂﬂﬁlgﬁgﬁgﬁé?gl%%egﬁﬁlﬁﬁ s
stepwise-dilbietiaharhargEsi 00 Perahsurb oaptarmmmbrbe dindig withifiseurtha FENSAS, 5A9,
6E4, or 61adtiandibidiks get theleobfrokant-AR Eido dies (403 andIE RN} Aftesdneubation for two

nours, the iES HRIG ANEeR 10, D0 BRvRACaPHBACL taRD L IMDURopialas. And ngybated at

room_ temperature for te m%%!es. ,The,bir;,din%q?élmmobi ized AP oligomcrs to each of the antibodies
was détecfdl We@zﬁr% ARERfiShce aV 28D HRSTTHE WS (U BBRTEAt F8%e&Ron using an
HRP-labeletihpdianotsen gGrehtitsdmyiandrartiiBabblutidize@0[Example 1] Preparation of AP

oligpmer-specific enesignaliaRiRAdiaR (1A IRNHICAY varidi: QUGMerS.3Rd- mengmMers co-exist in a

solution. TQlUS it 'is essentjag%igo éem ‘QEEAB onomers eo{ri ‘p aratl%n of anti%e S to ro%ce AP
s A 4ad in'18diting

_ r
oligomer-speci ic é%eﬁbvg e ASshown In Fg%i%e 1(()enf)resereﬁ?in\%’h%ors G

SDS-stabletp fenea ersiiadcai badies rrmimisrits ernmemeneriterds sy 8Os FRAGE Kher in vivo
immusizatien-hithdhe.isolatb deAR fethdbdisapbsitiveyhtidomaelones nererseteriesldayifwo-step
screening Hsing 9&5&%@@@&@8 followed by imrnunoprecipitation. Among 400 clones subjected to dot
blot analysis, 16 clones were determined to be positive (positivity rate = 4%). To assess the specificity

of the isolated positis PBREENS e binsinars aditsod GBI 8taiRg tsidnie Bhad

variable regions (for example, FRs) or the constant regions may be substituted with other amino
acids.

30 The origin of the variable regions of the chimeric antibodies or the CDRs of the
humanized antibodies is not particularly limited.

Human anfibody-derived C-regions are used for the C-regions of the chimeric
antibodies and humanized antibodies. For example, Cy1, Cy2, Cy3, Cv4, Cp, C3, Cal, Co2,
and Ce can be used for the H-chain C-regions, and Cx and CA can be used for the L-chain

35  C-regions. Their sequences are known.  Furthermore, the human antibody C regions can be
modified to improve the stability of the antibodies or their production.



30(FA)-soluble amyloid fraction derived from AD brain (Matsubara E el al., Neurobiol Aging, 25:
833-841, 2004) was analyzed by immtutoprecipitation using the cell culture supernatants of the
positive hybridomas (Fig. 1B). The AP dimer, a smaller amount of the trimer, and a
high-molecular-weight smear characteristic to aggrégated AP molecular species were detected by
iminunoblot analysis using anti-AP monoclonal 408. A very small amount of AP monomers
35dissociated in the presence of SDS was also detected. To further confirm the existence of
three-dimensional structures recognized by native 1A9 and 2C3 (i.e., oligomers), the present 45
inventors detected thenligamersin conditiertiedimedivmiCidiahiuman:e mbryapisikidmey (HEK) 293

cels wansigeisd i MuALESLEONA (NAlsa ek el BIBLCHE, 280, 190(0:19077, 2005). The

present inventors fractionated HEK ﬁ SEC, and then identifi e oligomers. As reported
previously AR DAS EEPURORISGROBISTAGIHY: 2505883 87 £r21589 HpamaaTHts Rk dEtoBiol Chem,
282: 26462685 1200Mpay MFdthodedani sffddtivefjuseparatethesgligothets (IralEliths, 8ito 13) from
monomerskBstionsrhhieiRN4 Whendmmunapiasipitatednith tpone L onal ki theSiRas siaklg A3
dimers secretep iInto CM were Qrec'pitij?ed in fra}?tio&8 >h680 kDa); SDS- ta%’(e%ff dimeys and trimers
were precipitated in faction fig gﬁétg‘n y cf(%‘aﬁl;l%n%f & vVery SmaiiPs %tﬁ’ﬁttoésfafﬁ BTy recipitated
in fraction %&'s Po g Pigilipd prstaduiyeddass Wirstobtasadephanihdroropredpiridentivagiomried out
using 2C3afdnieinahshownrpedhabadaiaydenansisaikdthad prossciesalslAfans Regaceayactly
specific to, AR -0l t dg i ners, [Example. 2] 15The anti-neurotoxic
activitg of trﬁlgﬁ%%%%rgglﬁ%&%yénag %lg%&&%? bégggg@'%vﬁethéfer%%oﬁgn}g % rgng%)é%l %%\gﬁs revent

AP-intducetiFel b BRI RS FaeiARerehrnsreld PesprebisbeanysraHE At BhRsr i 26 BR
seed-free saRfleAd (ithEsne gabiveauRi000xnd s ppdonatantjirp thespres €Picenpcat)sence of the
monoclonal antibadiegeARS:8LLC e AR AR TS WAl geite,ells was determined by
LIVE/DEAD 20 assa éﬁFlgﬂZ%o erv cell death was dete teqéatag nificantly hi fllevel (50%) in the
presence of AP 145 2{ i9€n9RPdhg ﬁ%ﬁ,?é?%%&?&ﬁ%ﬁ?fge ?-HP&F%%%(]\Y(EF& qﬁ.%@ﬁ@pecific
lgG2b (Figs. 2C afvél dzssyibetiieriont ihaibiewit mpPentan shongedussgrttdacinpnnstiertie.8ame
cogditjo)nﬁzah@rﬁ@mw@myn@v@glamgi&d?@ﬂ%ﬁwmml@@ml cﬁéﬂ%@@bﬁé&ﬁi&@@%&iﬁm Ri FigSjZD
and 2G engy to e el icky.. Monoclonal 23 (19G2b isotype. Figs. 2F and 20
25neutra|i§§ed§ '?}1%8 %éuﬁc%gx%%?%%%%%?%q%%&? ?:%%%Ig%e% rler%\% ggﬂééﬁ?&ﬁ(ﬁ%&%ﬁagﬁﬁ%@nner.

Thus, the HEGUerof RtpaBerotE E e e2Bftheriensisdl atrorti ezt WY 2 Esienad speculated
to take anitligesherdanmuleanuiilié;hsantiiefidipxieacthaiyni (LA lgGidsetype; Figs. 2E and

20) falls bahyeen-the autiaaurRIcARIMINRE2CHaRE NansRacit l9G2R - Thissuggests that the
thre%gllmenslonal structure recognlzed bé)géLAQ 5 struc%loré?y)é gf different from the 2C3-recognized
t

oligofiers TEXSHBIE SR8 & CIREHH)" F JE RIS T ELEEE ISR AWiBrmation of
neurotoxi®BrEcAptishy b arerEb bricoftte st aifgeiicidetublydneewitichtiologhjcstedits, imténse
competitiof:d 1igs IoPRESRIM dHe Oks sticseedad inisplatbagesoluble neurotoxic AP 1-42 molecular

species and fractigpati peeies into the following five fractions.by, ultrafiltration.and malecular
sieving 46 (UC/ M%%%F{?Qa{g%é f‘rga%tgfgr#) r%??l %ﬁ%l'Fee% %33%%6{] ?Iftarr}‘leec ef’? a?rp C gagﬁ %?I?r%egfet%f P g%fo IcDa
(lane 2); fddUEreatinRRLF &ag@x%twpé@gr(qléﬁéeg%hﬁitmg symptoms of disorders or diseases, but

25  may have partial effects.

“Treatment of Alzheimer’s disease” in the present invention means amelioration of at
least one symptom that may be caused by Alzheimer’s disease, and examples include
amelioration or suppression of cognitive impairment, amelioration or suppression of senile
plaque formation, ameloration or suppression of synaptic dysfunction, and reduction or

30 suppression of AP accumulation in brain tissues, blood, or such. Herein, “cognitive
impairment” includes, for example, memory impairment including long term/short term memory
impairment, object recognition memory impairment, spatial memory impairment, and associative
and emotional memory impairment.

The present invention provides pharmaceutical compositions or pharmaceutical agents

35  which comprise as an active ingredient the above-described composition comprising an antibody
of the present invention and a pharmaceutically acceptable carrier.



5fraction 4, filtrate of 30 to 100 IcDa (lane 4); and fraction 5, retention solution of >100 kDa (lane 5).
The immunoblot analysis using monoclonal 408 (Fig. 3A) revealed that: fraction 1 does not contain AP
(lane 1); fraction 2 contains AP monomers (lane 2); 10 lane 3 contains A p monomers and a small
amount of AP dimers; fraction 4 contains AP monomgrs to pentamers (lane 4); and fractions contains
AP monomers to pentamers, and molecules of 45 to 160 kDa (lane 5). These data suggest that
2% SDS depolymerizes high-molecular-weight (HMW) AP oligomers into AP monomers and
low-molecular-weight (LMW) AP oligomers. To assess the 15size distribution of toxic AP 1-42, the
present inventors mespred:thehiniogicht abtivity @haatinactionidosbatedwitihPC12N at 37C for 48
hours. As shoyunsin FHgs: &ﬁn BQ&%‘B&M@M&@P&E BﬁEﬁd@ﬂ% é}??s%%?ﬂl?’e\lkﬁ?ﬁ%%%‘ #loxic, and fraction 2

hqd a very weak toxici P monomers, and ers are un to be toxic. Fractions
3t05 weré’ﬁ?&ﬁﬁ‘?&ﬁﬂf@ﬁ? @5[?1 e\ﬁﬁV‘ﬁ?N@??ﬂs BEBRISHE) e Aigaeiss el t%%%eurotoxm
oligomers f9suréticaiy 200erdrsoheipresctiénsisiof aidvepbarhighenaiip lecutsabiveighicpelymers. The
dot blat anﬁjm&s;ﬁgmemebgﬁggg\g%ﬁ%giﬁg HMhantibady demonstrated that the above-mentioned three
neurotoxic fractio t0 5) ositive for All, su ortln e evidence that the neurotoxic
molecules are O“é}grérél % W‘%ﬁ? Yhe Fess rec“%)ﬁgrIEI?‘é)aeC Ut |goﬁﬁ’g}§°\ﬁ}gf’émo‘ 1‘&%3&‘?‘?@&1&3%% 4 and
5 (Fig. 3D)“"ﬁﬁﬁé"%@B%@e‘f\%@%ﬁﬁf@t@?@@té&iﬁ%@ﬂ%%ﬁ¢f ReEnrGEsiE AProligemiersc5(>30 kDa).
Furthermord ztinaajdiily:ef, the 23 eqagnized @k@@@l@dj&@\&ﬁ&%@?t@&ﬁ&ffmﬁr&ﬁ%@%mﬂ that

was the mst f guapdaﬁmw@t&f;@ag@mqg&sg RlogmeisRRg A MRl ALIEAPLOYEL 00 Ioba
were considered to.show a strong neurotoxicity Whlle on xtremely sméﬂ% amount
of thé&A94§€Haﬁ%éﬂaﬁb€9mE%%m @iﬁﬁéﬁ?@ﬁ m ﬁ@wwtﬁ% PeBSHIcioE ST

consistenttwithithe result that the neutralization of 30neurotOX|C|ty by 1A9 was insufficient (Figs. 2E and

20). By conirast, nepasianahdQfhhaying:pacnii:aeuisioNiaacty e deteciereiaR. species distributed
in all of the fractlons SF(%Eim This Sugge s the ossi & y.that npn-toxic a"fg xic oligomers of the

same size Sh SRSy ur“tfﬁsernéestsess YRRCSRE PRI T YRS RABESH Ras

subjected f&&fé@ﬁé}f@ﬁ@%ﬁb@é@bﬂ/@mwm Bregricedosayibblitanmpasiitte morpimiegy consistent
with the 3afiabitnoside wescteipaiechindteathieeraesniaIiC RS  mg3Ershaws the atomic force

m'croscop%mmiﬁg%ﬁﬁﬁ%%%&s?g Bt e (o e 47

most toxic fraction 5 e formation_of many granu ecu was C early observed

mer m
in the toxic fFACHOTS, Eé?ﬁ@ﬁ%?ni?gét%ﬁw&d@?éﬁléﬁ@@%%&ﬁ%ﬁ%’@éﬁ@%ﬁ@%@@c molecules
including Beaokiaped ant finguphapsidaidiecules: ataddiiahdds Varieus-idge;and smathgranular

molecuIesnemomNs‘eﬁvahergmag\%@y&ma@&;%ﬁglﬁ%ﬁ%ﬂxﬁ%ﬁ%&&%&? %&Suppfess AP

amylgbd fibril formatio e formation of and 50 uM) 10was

i d fibrjls (at O, 10, 25

assessed by r%elgisn@rggp et %%éoﬁ%%ﬂ?br %%%?gee{? DR ER TS EORISRS used by the
present infRGHOFS f§é@@‘f¢é@*ﬂﬁ@—’ﬂ%@ﬁ@:ﬁé§ﬁﬂ\}@ w%mn@ﬁmmml pesctdpying and/or
uItracentrlfugangm%Eﬁﬁbﬂe&yeléewas polymerized into amyloid fibrils by nucleation-dependent

B o Ehdtsdf) ARSGAS DR ARG At bR dBRIERs ey o flor formation,
the present inventors Incubated 25 uM ree 42" the prese Hee or absence
above-described antibody of the present nwenuon and a pharmaceutically acceptable carrier in

25 the production of the above-mentioned pharmaceutical composition.
Furthermore, the present invention relates to the following compositions.

- A composition comprising the above-described antibody of the present invention and a
pharmaceutically acceptable carrier for use in preventing and/or treating cognitive impairment.
- A composition comprising the above-described antibody of the present invention and a

30 pharmaceutically acceptable carrier for use in preventing and/or treating Alzheimer’s disease.
- A composition comprising the above-described antibody of the present invention and a
pharmaceutically acceptable carrier for use in suppressing the progression of Alzheimer’s
disease.
- A composition comprising the above-described antibody of the present invention and a

35  pharmaceufically acceptable carrier for use in suppressing senile plaque formation.

- A composition comprising the above-described antibody of the present invention and a



150f the antibodies at 37C for 48 hours. As shown in Fig. 4B, the Tin fluorescence intensity was
altered in a 2C3 concentration-dependent manner, while none of monoclonal 1A9 and 408 and
non-specific IgG2b altered the florescence intensity. Meanwhile, when AP was polymerized by
incubation for two hours, 1A9, as well as 2C3, showéd the activity to almost completely suppress the
fibril formation (Fig. 4C). Since the activity to suppress AP amyloid 20fibril formation was detected
even when the molar ratio of 2C3 to AP was low, 2C3 was inferred to have the activity to inhibit the
polymerization nucleus formed de novo or the seed function at an early stage of AP 1-42 amyloid fibril
formation.Bamilaceresualty svecptdiitainettymer phelpgicalghsérration:iAsshown in Fig. 4E (AP 42
alone) and KigofFotfiba Asib2Srd Be Do RIGEUBIIIessoPy (M) demansiirigd.thes the formation of
AP amyloic#fibrils was ﬁ‘§£arti?q}i inhibitep in the presence o£ monocl\(ljvg?al 2C?%, while only a weak
inhibitory EH&Ct Was prodiiced in ﬁéaﬁfﬁé‘se"ﬁéléﬁo‘?f‘&‘é?@%?% JRIEARRAITE hORe 0F tHE Yest antibodies
exhibited thé EfeRIssfSIgBIsTesb/Merzifgonls ribedyipolcibeierthay wéra foehied by incubation
for 24:shoupsdhige4id)BPxamble bl daxisilystelatedhaligonErmiameradibihiAliand 2C3 To
elucidate the SiHANL AN KRSHE tﬁg%g%'—(agspﬁé\é‘l’aeﬁﬂimgﬁﬁ? EialaPMRHERNNAN amylold b

formation, the polymerizatio course was analyzed by dot Ing using Al \9, 2C3, and 4G8.
As shown FHAERFSREGHE AESFEIMY o PR EHBDBY e ol BRI RS ToRte P HE g the lag time
phase of polymerizatiehm:{6-toc8thaudg)hand:tha it EdtuoreStengesmtansityiivasaetatively weak. During
the next figrik-extension Raass@& iaefaAdours) daslevshof Ahkimmuneisastive.pliggmers reached
a pla{gau, aﬁnd tgren ﬁ/%?s constaét%%about 20% .0f the é)e%< evel) untltl 72 hours égla au phase). It has
been demBRE AP IREE S AT D GOMB KIS ARBB a5 e Hiot FERsR Al [did fibrils, the AP
oligomer fekinkaivncetsndoasspessificailty. shsksrvaenieihgpthecantibvtshikpyed R, ef ySeizmie 300,
486-489, 52603b1Henssi ecriesendasiiis siggesthatithe AR glgesnsnie matiomaresedrs amyloid
fibril forma igndeaf%d tht%e i% an l%I:igo& eriﬁagogﬁggé%% %gels Q;ptndglrses%tlx Oer%t‘e[} H1e camyloid fibril
formation a%way%enz(qiél-r%cpg%l‘zeg ocildo ers were ]klne?‘ipéﬂy Simifar to e ﬁ-f_ecognized
oligomers, but not HHEPRe: FEERIRTEdD GrgoaTarcericlapastght ld s e isatou@ected only
after fdur houpsrtanththdinthedimiouparabetivityitolidd incheadede1Rtwobald oxebdine oThis suggests

that the 1AQ:tecaanizad-olisomarssaresianlydarmadhdeanwhileq fyag revealed that the
2C3-recognized o%%mers ar& tr n&entﬁ% mcrgased gun%géthe lag time phase (0 to 8 hours), and then

exist at a very low'IéVBI{iEss ﬁﬁ%og%ﬁnl HOBHABPNRAGIEY Lt HiE BFOTT B Ry 75 Mol Bpfgaccutical
above-deseribedidens Sistainadbsyameyredant inverdo ks suydedttveibsdibility trat therAll-, 1A9-, and
2C§v-recogﬂ@ﬁgl@lkg@a?ggﬁbjawe}%ﬁru@w@wr elarﬂﬁltﬁemg%ﬁ@p&y%aib}bﬁiﬁ@m@#&gammaﬂons 0(; stability,
an 2C3-recognized oligomers are relatively upstable as ¢ red to the LA9-recagniz
et ottt e %‘{S%S‘giéﬁ/ﬁ RS RS R v o
48 hours tRESETHEe APt P e b Hrodissiionte prelured Batetpisr RpSSHE R SIReHERRS (Fig. 5B),
and the neundi@xmzﬂaﬁmhdtyviﬂwags@edaﬁ’srs@mdﬂ,ﬁ@sﬁf&aﬂ@esmﬁumab}pﬁ@ygjcﬂa_gmalysis using
408 revealggihat e MOAMeKS TS SuaRRIRErS xS AYenAl R Shou ime et The
pre-incubation of two or four hours resul%aﬁéﬁnahl h-molecular-weight (Hé\‘gOW) mear pattern of 45 to

160 IcDa, THeRIE i AAS THE RISHEVRETS o’ PRt TeTa A FRAETHRTE 1B5TrRt BH PO (REULHRF smear
was dfamaticanilyedunsed pindnherainge fawisty péieatimajoirbermaonsivallaehigtariolecular-weight
species thalizawdmatpntephaeel andithusrenaied teRRihsnwalhmandasmall:ameuntfthe

m°”°mer%e§ig%s?§'re‘éﬁ (M 9{1; Isgppeared after futher ”213

blarlt'on %j /C for 48 hQI:l’Jr&‘.fAS shown in
Figs. 3A an ne molecular sieve experiment reveale 54(F1a Seed- Fgrés’&’fg_e-sﬁa IS ¢onverted into
molecularBEiEs BReypIaR 6 P HiBrEcsrirahirimsthd Gutsh gt tbXiery Peblisirs face, it was
demonstrateld that.the toxic molecules elude m_olecula_r species showing a high-molecular-vv_eight
(1-15¥1W) smeanpatier ob ASkA-160 3RKPR-IBA0difiRR 10 HeMAnomer e Repkamersegcies, and

the toxic polymers _can pe ily depolymerized into low-molecular-weight species in the presence of
SDS. HowdaP t%‘ﬁ°§glé‘iﬁ?§e‘8‘%ﬁof?4§1\i\?&% - TR APEE O SROSK G DS ATRARIFS Hhe neurotoxic
activity of géutiovdforimedint3 olijanterswassdddertber bytabprrotfd59sdn | 26% sudspedtivedys(Fig.
5C). This mesiltsuguasts thathedavaliplios o eripsesd Apr aligemars inthe earlyaesies of AP
35polymerization is a determining, factor for r%@&g’ ,.and that the formation reaches a peak in the
period of zaiel?onf)é~£ tb‘&%‘%%“&f%‘%ﬁé ‘%1%? Sﬁéal%v%?%f orme%’&&gcﬁ?gco ners reduces over time.

35 Sesame o1l or soybean o1l can be used as an oleaginous liquid, and benzy! benzoate or

benzyl alcohol can be used in combination as a solubilizer. Buffers (for example, phosphate



49 Alternatively, there is a possibility that nuclei for the de novo polymerization of AP amyloid fibrils, or
amyloid fibrils themselves have the neurotoxicity-neutralizing activity. The present inventors incubated
AP 1-42 for two hours, and then removed insoluble All polymerization nuclei and amyloid fibrils by
ultracentrifugation for three hours at 540,000 x g. TA& 5 supernatant and pellet obtained by
ultracentrifugation at 540,000 x g exhibited similar levels of thioflavin T signals; suggesting that the
540,000 x g supernatant contains soluble ThT-positive AP polymers (The ThT binding indicates
structural changes to form a p sheet-rich structure, but not fibril formation). The neurotoxicity was
restored andiEnhahsedurheantRCPReNasdipgsedits the soluple, polyaier sEigBBYdhis suggests
that insolublgsAllcks4Ritsalfhas the-andidandcLasivity, Mrdefiithemsanditions degsrbed above,
monocIon%JO%Aﬁa%%pI?e%aggy}ragi%%%tsrg) . Igusrggjqi@giyg duced b sol%ble AP oligomers enriched in
13 sheet structures, an fh S neu%la'ﬁzmg activity was grea P tRaRTNAL D f@?ulkﬁséanwhile, non-specific
IgG2b has no effeEtdAABNIEBINRIDPEIfEaPEHTREMIN sABCORREN: RS sedinstaeeeRt neurotoxic
1A9-recoghiziedepdiyinatmase basipalipsotubiedaxicinligomershathaneheen slightirstahilized 15due
to sonic stggtHial EhaNIgMAIE AR O'OYEAGeE tecarnized RAlTRIRG %Qﬂlg&?@gyﬁa%g%d

oligomeric intermediates that are very unstable due to drastjc struct changes during the early stage
of polymenZStiGATEE T BX HBIE IS PNITHRIC BHTATYAS A DRSS P B GARSE ANCIMBTHIYS in the
brain paresdmyptaacous ifibdipresshsuniventors demonstrated the specificity and biological activity of
1A9 and 2C3. FUrﬂ?@%ﬁ%aé@ﬁim%aﬁ%ésﬁﬁlﬁ%%ﬁ‘tm%ﬂ%-%%&?!éﬁi?%%iﬂ%%@ﬁ BYihe

immunohistochemistry. T resent inventors perfarmed conventional immunghistochemistry methods
Rt e bR e i e
treatment B BFaYS sBeHBHS THeM RO aRlibBEEd exhsrelB fcauhordemainiacnt /A taairtiby any one

of the enhaneetaent medods athessthe presenkinventars prebriedithe seetisnawithoriotgase K,

which is k el in ;(%ﬁ% : m l, 141, 343-355, 1992). As a
result, ma%g\%%%%%gﬁ(%é_s%}vgre st i%l’ef \%It 1£$%€%®6%%%L%§ El%glG %,éﬁ%bﬁl? Ii—?'lmo ). Together
with the fifEHg AT TREFRIG BSHEIHIEATS BOMPHRES A EbirRAters AL Al Gtribriis
neutrdize ftvenatdooligosner: thewbedrerimptoxicitypthe resdit describetilghbivb<uggediscthat a senile
plaque seryesagaAaiRNSIVE IBSESAVALIA iSRS ANds kR Al oligamers,.and thusdhe:iaterior of the
reservoir is haﬁj]ly accessible fordan{'ubodl_es. !{nqee%jé Immu opreuplt&tlort]%r*s)lﬂg ]BAGQ aibg 2C3
demonstratéd that amylord fractions composed of eahife i e&ffeaéj%rgﬁlgm dfig e /ééé)dﬁized by
the two arftiiediese, Thtss e ifbothesiso8%eithidpresent inventors was proven to be consistent with
the in vivo finding 4se&shignt By ddierfbither sasbashiia fuisienseetcaolbienhdmnd 2C3-recognized
polymers %&Q&é&@&g&& aﬁk}ﬁaﬁ’&?ﬁ%’%‘tﬂ{%‘%@é&ﬁ?iﬁ%ﬁ@&%&éﬁ) DMLRORrSERaton X'%Srré nentsusing the
two antibodies. Brain homogenates were prepared using Iris-butfered sallne%'laé 6 avoid chemical

modificatiGFotih e daitaert ot b EagRgeiers. The oligomers having a molecular weight of
4mer, 5mer, 8merA anichi2mbnivisredivmeribptecyitatedeontitt dodenfiiom ohBk: agamplegaiithe cerebral
cortex fromeA hrain(FignERbsane 2)n whils: edsxehaldhe-pligomers in.ths sanirohealthy brain was
below the d tecHog Ilmg[élpzine 3 ..V\/tglle the wggrg% of mfé!%?mer, a‘%ﬂ 8mer was co%arable
between 15,&%%%1 "2y Bharthe" hioRoctonar a8sre WU YERE T RSP EAR S dEVer a larger
amodt o ichrerini 4B/ 6 B Brretsdm i sspratp ilidrragiior e85 hevat maydmpateibie result (Fig.
6, lanes 44@bh Nexnibelpoesenbivenigsbidentiiadhendesyles mwepensiefanthednvivo
NeurotoxiGity.| u ntorhi rtex. It | known that neurofibrillary tangle (NFT) and
nerve cell oégssg1 E%gggdg}%%gfgéfgngﬁ%%ggél g % a%{i{%%é&l??llglsei?ﬁési ﬁ%ﬁg?g?%%%?@%%éﬁ?gﬁo%& The

present inVEHOTE A BRSPS ALK BrriHUGD Aaihe 88 KE AP RER e 4 &IRE! HisHuedor 1A0-
and 2C3-riéedgaizdmiqpibldmaisis haerifubfor értdokipakesexonel iiand, @anddhalpdssible cause of

15m@moryn@mﬁaa@ﬁﬁmm@gi@y@h@%%wg@dmgfem@éa@fﬁé@ﬁﬂ%@&%@é%%%gpoﬂed 50
autopsy cases was d termme@ by inununoblotting using monqclonal 1A9 and 2C3. The 50 cases
include two AD cAMBL T ae. BRI R P LGRSt TN 75 QR WP EEHES 1l to IV

(Katsuno &ammpsurelods 640 686-592) 28D5P4R4Ahdvid)inlEgseBE 5A9PERd GR{(RE13) othe
immunologisalpaatiityiof kORnOn2G MG eaahive dAmeatd alative ta-astin YyasiROsignificantly
higher in AR RAMGAIR AR sempAIed o thefealtly spntelaoup (Braak NET3A9eS hected from
35  asubject using an antibody of the present invention. AP oligomers in a sample can be detected
using, for example, sandwich solid-phase enzyme immunoassay methods that use



to 1) and mild cognitive impairment group (Braak stages Ill to IV). Interestingly, the 12mer was
accumulated in the entorhinal cortex of the healthy control group (Braak NFT stages Ito 1) and mild
cognitive impairment group (Braak stages Il to IV) at a level of about 40% and 60% (the level of AD
cases is 100%), respectively (Figs. 6E and 6F). Thi§¥esult indicates that the 25accumulation of 12mer
precedes the onset of cognitive impairment, and is increased as the Braak NFT stage advances,
suggesting that the 1A9- and 2C3-itnunoreactive 12mer are polymers responsible for the in vivo
neurotoxicity. [Example 7] 30Monoclonal 1A9 and 2C3 recognize A13 oligomers in the cerebrospinal
fluid  ThaoA{Bupdhsnersd sclebit: i@ sand20 39my imeneagivaplameantesponsiblesfonthe in vivo
neurotoxic founduin. t qﬂxmg.é speculated that CSF
also contaﬁ\%%yﬁgg olymer% %ﬁ%@lgﬁg the presgntéjlt?\yvge%lgt%grs% é%g%%%\@] %%gooled CSFs from ten AD
patients ard TS YEHREZ WaWRRy individuals as a control by SEC, and 35assayed the fractions by
A13 oligomer-spe&¥ies afichiginEtsl SA desingdioncelopalcBILEBOI BA 2 Zulb ¢hicbgalpturing and

detectipn mzﬂw&m&&%ﬁa@kﬁ@@eﬂh@M%%ﬁﬁ%%@hﬁ@tﬂ@ﬁ&%&é%ﬁﬁéﬁ@cmn 13,
while the %2743A 7 E detected le AP 1-40 in fra tlo % é4 (data not shown). However,

in each ELBATHE absor anceafaolﬂna(f ROk erssnilov&% RO P SFRBRDunt of
A3 ollgomé\’él thaC Emn pheadbteenibridihmitid iohaatevin qﬁéﬁmmamuergebgeewmwmm showed

that lipoproheinibundaAty m&ﬁﬁxma[s}fé(itﬁﬁt@rEdEt@xﬂﬂé@ﬂﬂb&W@t@i@ﬁﬂ@ﬁeﬁ@emQﬁ&%grS (fractions

15to 17) tw ; I f ¢ - Matsubara
Neuroblolc%gl?é%, Zémépstg %ld!f%%ggo%bn@r&?}% i %q E%L‘%M rlf%%r&% }é%tnome erin %b R

Ipo I’Otel
comdé?rab@t%‘l@ﬁé&%ﬁ&@%ﬂwéwﬁwsmefﬁ%}wf fﬁfﬁ%ﬁ?ﬁﬁé‘#ﬁ%mmméﬁ@iﬁbr (Fig. 7-1A)
and AP42 Baomaomibe (Figuit-d3) froBBwvas lnwendsscoiipard ddm the:biger matehedihealidiyidonfrol. The

10present pyaniers sisadounehthatineriaiciashed &B&”@ﬁ%%&éﬂﬂf@?@&&ﬂ)é&g}ﬁ oligomers, can
be detected when EL1SA | desk%ned to use HRP-|abeled BCO or BA27Q<§S a capture antlbody This

problem rémained unnoticed i pﬁ??gptaﬂegbéjﬁr% %E%ésl':cén CAPFERS BHBRTs8E 4202-4299,
2006), Wh|%<P“lié\"é§éhﬁéispa@§ay%éﬁ%@%ﬂ@b%%ﬁ@ﬁmls@mﬁm@EuSM that are similar to the

methpsis describegﬂaeﬁi&iﬁliiﬁiﬁm@xmez@lﬂ@@ﬂﬁfﬁ @@diﬁwx@aﬁ&em—ﬂﬁ@m&mﬁéﬁmmm@ﬁ&@e eluted at
a compar tentio EC, LI Lb| to. distin UISh O|l 0 using the
%%If?e& %Ql B({]SS'@P@ Ap Ine’r 136 zen Wherem %)ednﬁ] %‘g& EICC 0%&?

same antlbo y In capturing an e ection, lE)S It was revea alnlng oteins is

UnsuitableMFIPRES A MR T AT 81?@%Fh%f%?@t&ﬁ%ﬁ%@ﬁ@ﬂmf&mi@r@pﬁemma@ct.ve
antibodies. To ovénctimerthe, Weakeessés aftthe prioidastmaikihidd, dagrprasentiavanipnstimproved

t2h0the delttes%ts ta@ﬁt ggg)m@?f%%gggazg@.eg QE%H éﬂradeaﬁq&@é%vg%ﬁ Bre- ?ep/LeFEEﬂ from CSF, apd
e rgsulting lipopratein- e was used a ay sample oligomer-specific
TR0 el S R ek LR QLML ALHS! EIA SRS Ve PCRERAIC HSECRHES £t 15
was develapdwds dahbinde thensehsitivityieRaeotbd LPD-CSF (Figs. 7-IC to D) was fractionated by SEC,
and each feactienwiag anRabizeerfop @E’g@,ﬁgpma[@%e@ﬁ;@pmmmnescence ELISA using 1A9 or

2C3 asa %&%%3 l%? %Q&) igs; 7-1C t AD aligomers cted in SEC
fractions 12 to 15{%ll %{t aé?t % AIE%\%#[E& molecu a%v%?é elfasné?ﬁ%se Ier% Bgélccha which

correspontEaR 18 YR m&&@zﬁ%ﬁl}aﬁq{eﬁ Repebariadigdufld 2C3- recognlzed oligomers was
elevated in all of theshb: patientae mecitbiig etianpia whickedeoaligemens weradetertdblanTo assess

the usefulpess,af %@&B@ @HW&@@&@&{M@%@{%&& EB@A%\{%%B&“Q%@{}? in LPD-CSF
from AD patients yvas are tot at from th -matche 0,& alth control alth gﬂﬁ% a limited

number of 88[%%?\,\}8? 84N QESWH% g Sel ERORSr <8d of AP
X-42 Were@gﬁ’ﬁ@?éaﬁ*@l?qw&ﬁa%e@s#bmé N@l@at@i@@fbwa@t’@mpa@dﬁ@ ﬂaeentﬁm@hbodyml group

(nonpararagteig mb@i&a meBRIE3) s&ymnua&ﬁ,df@ma;ﬁ@&r@cmm;@w&%%wosed of AP
i:g rg]cecgr%e Ehfegomer caér%gfr%n%gfslg &) \}evhé?g} o err0 :J g\%lé/lezgr\{yhll éhgeﬁt O% gjom
or may contain, for example, surfactants excipients, co}ormg agents, flavors, preservatives,
stabilizers, buffers, suspending agents, tonicity agents, binding agents, disintegrants, lubricants,
fluidity promoters, or corrigents.  The concentration at which the antibody is added is not
 particularly limited. For example, as with human immunoglobulin formulations, 500-mg,
35 1000-mg, and 2500-mg freeze-dried formulations and such may be suitably used.

Next, the ratio of Af oligomer to A monomer (herein, this is also referred to as “O/M



control, although the difference was not statistically significant. For 1A9-recognized oligomers
composed of AP x-40, there was no significant difference between the two groups (Fig. 7-2E). The
structural change from AP monomer to oligomer occurs in the earliest period of the process of AP
polymerization. The ratio between A13 oligomer angtmonomer (0/M index) can be used 5as a clinical
indicator reflecting the pathological conditions of AD. As shown in Figs. 7-2F and 7-2H, the 0/M indices
for A342 and AP40 were significantly increased in the AD patient group as compared to the healthy
control group (IA9, P=0.0137 for AP42 and P=0.0429 for A1340; 2C3, P=0.0012 for A1342 and
P-0.0051 foxié&P40)hd b reseith aieberised iabovsusbdw thatdaeul i ameh, 6 FpRSiEYE method

three-dimqp@&a@iﬂ@%&tur@&%&&@@?&%@h@&%@ﬁ&%@%ﬁﬂ@ ELR SR Fnand AQ) &dn AD

r
patients. In addition, the results qQbtained by the present inventors gér’nonstratec? %ﬁeg?t‘e structural
conversior BB SPHEERS-frRsRof 1 S AP B R 8PAEH oA BIRNURES IS ActrYsh ©8med AD patients,

and the oligom#érssears bargdtected as useful biological markers for diagnosis of sporadic AD.
15[Example 8] Passgiye dmypupotherapy-usingmenesional AS.rndi26A Rravenisdhenanses of memory
disturbancl%rége'rl' 25}%6%.6 ; %na%s&%?ér%ﬁhinigglo. %g v%tivegther.a etutic.eff ct of gass%?
immunothérapy based on e administation of LAY (ri=13) of 203 (HeT1), 1 0 Ps 8t %Bntors
administer& 580 s FE8a70PBt e g/kg/week), or PBS to Tg2576 mice via the caudal vein during the 4
to 13 month periothd hedmenaryifgneiiopfwaspassessndmichmaeathsfoleh i tems.afthafallowing four
types of Ie@%iqﬂgﬁ@gg@g%@@ %rga)dsig%};}prm memory in Y-maze test (Fig. 8A); (2) object

: el obj i

recognition memary in no oject recognition test (Fig. 8B); 25(3) spacial memory in water maze test
(Fig.%e?c); and (4) %@%éfa%w@é‘erﬁm?}ﬁapﬁ%mmﬁ BRI AT PERPRERARIBATIEIRSEIgE 8D, As
compareditc: 1iA@e dnd2€ 8<adminigtere dERgaHT6 midedPBSkeadminsteped iy 2E2bamicadhowed
significant Jearaing anchpehasiesal JmBakmens A9 8A19 S0 Mnlike the memary fungtion of
PBS-administered Tg2576 mice {’h:lg%" er m(g?mor)é fL%ncté?n of 1A9 and 3 2C3-agﬁ1lwstered Tg2576
mice was Fﬁ‘d?é‘ﬁﬁ%u‘i@%%?é’ O TS OP ag a0 R e BT RIS T R RTARRE Q6 SHAFA RS54 EbHB mice, which
was previously determgregreT Rerafsrat IXonEAY PCBdd pliaisteredi Ty 28a6sficesweréishown to retain
both shortairRd-langitasn Mmemes ! whish Ne refinpaireddttheRBS, 3d mipisHatios S hat is, the
present inygails ahignetfenss, suRRAing e Vigutab g pnset of memory disturbance, in

particular AD, can be 35prevented by conducting passive |m}rj’r§unotherapy_targeting AP oligomers
before the onset. FURR BB MSEL s HICIEER BRI AR G PPASEARS (RBIATSINA YN EUedE R that

directly indicatesd&B:thabAR o khgdkerscarerespomsitidds ferthefonsatiof mehstry distudiahes. [Example
9] Monoclgnalk 1A preyapts ARACSHIMUAIRRJIANE BIRID QL Le2 15 a compdany © Rliga@dministered
with 5’ S (n=10) and l?CFSb 6émce t{eated with passi |mmunotherapf)/ uring the 4 to 13 month
pericdl (1A KRR AB AT oGt Y HL 8% iiinistr e GHTD THE PRy Bted Feubatsd ehiter the
learning/befegieral esysérisnglats amhelaiv unt s IaR aectha etateidanstiné gy soysbirsbeatecbitex vs.
hippocamm@d&@aﬁﬁgﬁmwtm é@;fk&@wm dheee ﬁaﬁiwﬁ{t@&g gﬂ@ﬁ@ﬁ%@%ﬁ%gg@@:ﬁgf&)m&e rlia_ld
extraction; r in tease inhibitors; 2% -soluble amyloi
4%82%%'1%&%6)‘&%%‘18%@%]4?o%%(?%ﬁ/%t%%ﬁ% QAL RLO

fraction; an 511)5-h e an formic acid-soluble amyloid fraction. It is considered that
non-accumulative &b Eidhr Aoy srprationss sPataBRtaidb T tHENg i PhamerseaEssh, while 2%
_SDSE§qu bte%ﬁ?siﬁmh;ﬂmspﬂﬂdgl aliffoseoge mmypslﬁépmﬁjogfdtﬁi@mmiﬁﬂfﬁaﬁtdmomms a
immunocyochemicaliyndeteciablediy antreanfarmationalinalisretha coHBuRtIE SAMGE,

oligomeric A. AP wa o . ) .
g a cormnerczaﬁ and user’s standpoint, including other buffers, diluents, filters, needles, syringes,

and package inserts with descriptions for use.
If necessary, the pharmaceutical compositions may be provided in a pack or dispenser
30 device that may contain one or more unit dosage forms comprising an active ingredient. The
pack may comprise metal or plastic foil, and, for example, it is a blister pack. The pack or
dispenser device may be accompanied by instructions for administration.
In the above-mentioned pharmaceutical agents and kits, besides the antibody of the
present invention that is an active ingredient, sterile water, physiological saline, vegetable oils,
35 surfactants, lipids, solubilizing agents, buffers, protein stabilizers (BSA, gelatin, etc.),

preservatives, blocking solutions, reaction solutions, reaction quenching solutions, reagents for



15selectively quantified by A[340 and Af342 end-specific ELISA (BNT77/BA27 specific for A/340,
BNT77/BCOS5 specific for A1342, WAKO kit). There was no marked difference among the three groups
in the AP concentration in the Tris buffer fraction where the major components were non-accumulative,
physiological AP molecules (Figs. 9A and 9C, AP x340; Figs. 9B and 9D, AP x-42). Regarding soluble
AP accumulated in the brain (SDS fraction), a significant 20suppressive effect on the accumulation of
AP x-40 and AP x-42 in the cerebral cortex was observed only in the 1A9 administration group (Fig.
9E, AP x-40; Fig. 9F, AP x-42). No accumulation-suppressive effect was observed in the hippocampus
(Fig. 9G, ARatid:miglQHnARuxk RaMe anivuhiles segasaing insoluble A[3 accumulated in the brain (FA
fraction), a significant suppresse effachon the %CM&E&%P%%&@Mngo%%%béﬁﬁ&%ex was

250bserved only in the 1A9 admijnistration group (Fig. 9

accumulatiShREGYFEEsI/E EHBTE WASBSservatt Hr fhamﬁﬁﬁ%%@ﬁafaw@#fgl@% meB9dafEig. oL, AP
x-42). Theshjinreasing dis oregredyisis dfAhd SDS sdiskie frativnstishowiddda suppriessiveseffett on the
accumylatiomof Adkiposifivie ialigeaasr fAmer indhe serslral cadex in ihe weaantibedytisatment
groups (Fl IM). 3%§EX mRJgo?jO]OF sma AI? .oligomers e &Ecreased gﬂ ioasswegtﬁ munotherany
with 1A9 anc? pioks Bre NAs NO SIONMCant diferenteim TRa BrEaHTE A B EoRERIR AT among the
following three groﬁb@ﬁ%@sv@qﬁ%@%mﬁ@%@wnwnw&@%wfmaw@smmd@@mmd with
passive 35immunotherapy during the 4 to 13 month period (1A9 administration group, n=13; 2C3
admlnlstra@gng Oup, n= 11) (Fig. 10A, AP x-40; Fig. 108, AP x-42). There was also no 54 significant
differencehe A[340142 ratio (Fig. 10C). In order to elucidate the mechanism underlying the
prevéfiiive effect ﬁ%@&ﬁ}e%‘iﬁ?%?ﬁﬂ&ﬁ&ﬁmli%%ﬁﬁa T ey hyihritrewmrike phenotype in
Tg2576 miceipEplagentinventors astessed bamicueliof giaysiological saline-soluble and -insoluble
AP oligomers 5in pooled brain homogenates, and the level of AP oligomers in the peripheral blood and
plasma. Th\? £ Was no difference in the amount of physiological saline-soluble AP oligomers in the
pooled brawr%omogenates among the treatment groups (Fig. 10D). Meanwhile, the amount of
insoluble AFERHgHMMEARECRS uced in the 1A9 and 2C3 treatment groups (Fig. 10E).

Fll:a rthmrxore pool@ﬂlm@mfwm g&@hwmﬂz@bﬁg\m@mﬁwg @imag sfm&g@%@f&%?ﬁﬂi ”Fd
albumin/li P was.assayed far. AP oligomers by ot
blotting. T%ggfgé% }%%V%% ﬁgrgogl}égﬁiéts%jv{i(g%é%%m %?1 thzhﬁflé?ryng??g T PBS-administered
Tg2576 N RRHTA0E) ‘al 27 phdithvd oligotrsramastasmhatisraisnsirm inipe 4R Heipiepastive
immunothérapy gréﬁmrm@ompane&mmw&aﬁdmmamwmgmm {BighothOmpr The proportion of

2C3-recognized oligomers in a lipoprotein-bound form 15was greater than that of 1A9-recognized

ollgo%ers]glower part of F;lacnel &fﬂﬁlgeg , ,-. a AAD g!lﬁomers were detected by All

immunopre out 200 IcDa were increased in Tg2576

mice treated Wlth WWQWﬁﬁ}ﬁoﬂ@@py}é@Y@mﬁb%ﬁ%nh@ EB\XEMin(SaGNbR graup (Fig. 100).
The lncreaﬁeﬂﬂcaigsm@al?ocm@maﬁim@ @@}Sﬁn&:mwrwa@mam@ﬁ% Ramie, gansidered to

directly re égc&a%ng ngg, L cerebral, 20 lggg%@_rr\ic s!;'ﬁ“ 3 (§%% E)r%e tlnve orsggrt')éelunncgg evidence that

- direct targ tmolec or intfravenous~passive irrunc erapy are dod in addition to

brain, and%%%ﬁﬂ@ﬁﬁﬁ%& Lepedidcddrbrnd ﬁé@ﬁé‘ﬁ&ﬁclaﬁoo@%%nééﬁ ﬁ?&l&ﬂ%rﬂﬁﬁ&éﬁgltes of
actiops Thetithgipre se fitanbe ftorsshoweaditheiglitdcalisef bn 853 afdhe e Riesgipasshlewgtherapy.

25 [Example,dd-hiprmatian af-senilesuaid plagues and.swallen dysisarhis REUrIascap.Rg;sRpressed
by it is preferred that 100 uM each of the modified AP and synthetic AP 1-40 peptide are mixed,
and polymerized for 20 hours.

30 Preparation of antibody-producing hvbridomas
Balb/c mice were immunized by injecting the antigen prepared by the method described

above into their foot pads. Then, booster immunization was carried out six times.
Hybridomas were prepared from inguinal lvmph nodes by fusion with Sp2/0-Agl4 cells using
Polyethylene Glycol 1500,

Antibody isotvping




passive immunotheranv using 1A9 and 2C3 Immunohistochemical A13 deposition was suppressed in
the passive immunotherapy 30groups (Fig. 11A). The formation of thioflavin S-positive senile amyloid
plaques was significantly suppressed in both the cerebral cortex and hippocampus (Fig. 11B, upper
part), and the reduction was also clearly demonstrat&d by histochemistry (Fig. 11B, lower part). The
formation of synaptophysin-positive swollen dystrophic neurites was also significantly suppressed in
the passive inununotherapy groups (Fig. 11C). 35 [Example 12] 55 Immunostaininu analysis using
anti-synaptophysin and anti-drebrin antibodies 1A9 and 2C3 suppressed the presynaptic and
postsynaptic degdsaatienaithéice ishrabngobolitex(isigatz) biExdmplE&3ict e dotihakies
translocate,in,{be, Braithnat adiiR Xistensedegalization of deposited AP and cerebral mouse 19G was
assessed using a confocal laser microscope. The result shows that mouse 1gG is localized almost
independently of deposﬂed AP W|th|n the areas containing diffuse senile plaques. Mouse IgG 10was
observed &lshbinthrelyasdrenigimigiesniacapy groups (1A9, Fig. I3A; 2C3, Fig. 13B), but not in the PBS

admlrgstra(;lon 9r0ﬂlﬂe ﬁﬁiﬂaﬂs%ﬁéén'lf@usa@cﬁi@&ﬁ%ﬁytkl@t@ﬂ?}lbﬁﬁﬁ?ﬁﬁ@s’ﬁi@hsﬁ%%gelﬂ%@e blood was
considered. to translocate.to t that t effect on memory
dlsturbancegwaéage uce f?e ?rf}w‘%ﬂ 4%@] @Vﬁ itraliea e?%ﬁ%o%he% XICI'[y Z8f soluble AP
polymers BH9&iL# %o&é’é‘ﬁ%ﬁﬁ:‘é‘ﬁé@%sﬁé %‘Fé]iﬁ W@WW%E@W%@E@WW@F soluble AP
polymers irutfie fonminha EorplefawitiiitHeaRihogid itodtiTekinad, Thukethbtherapeautic.qffect was

id Itig f AP
olgo E%ﬁ%%%%?“ﬁ% e A0 e A5t (ISR ) ot anaysis

adies 5, bA
33 clones Pt eﬁ%ﬁ%ﬂ%‘ﬁﬁﬁ eé?% éﬁ’é??ﬁ%@ﬁ@?mﬁdﬁ?ﬁ#%%dtﬁ@h@fi DoEigeher ds*i%antigen
were assedsegshymotilotantifesiosMbereshinstbobethihatitvecshety(Béd. phimmddotdizaltamibodies
SDecificalIwﬁgﬁggmaﬁy&ﬁa@&gpm%oﬁgm&elmz&h@s' atwpe of %@anﬁ%qhanapgdles (4F7,
4H5, 5A5 %% Bang 9 ‘é) was get rmlne 254Fe7mK C{Egg Cﬂ‘)lgln and 1gG2a for the H chain;
4H5: Ic for ain, ‘and 19624 for the aln FEREE 16 fcﬁaln and 19G2b for the H chain;
5A9: K for the L chain, and 1gG2b for the H chaln, 6E4: x for the [chain, and IgG1 for the H chain; and
306H4: K femthechretigitkiiand:idGRhdeshike dlbhgdnsdeunthetnatenthe)immuno-dot blot analysis

showed that, as wilfygtoh deariibed AR die @it i éAﬁaécﬁgmgsee@%ﬁHéoggE fgghes

specifically bind to AP. oligomers but do not recognize AP monomers xample
using an AZ o 1g0mer—r;ch amyloid fraction (Matsubara E, er al., Neurobiol Agmg 7004 for the

secondary screening to assess whether the 16 clones selected in the primary screening can
capture AP oligomers in AD brain. A buffer-insoluble, formic acid-soluble fraction prepared

20 from AD brain was incubated with a culture supernatant and Protein G-Sepharose.  The
immunoprecipitated AP oligomers were separated using an NuPAGE 4-12% Bis-Tris-Glycine gel,
and transferred onto a nitrocellulose membrane or Immobilon P (Millipore) using 10 mM
3-gyclohexylamino-1-propane sulfonic acid (pH 11) containing 10% methanol at 400 mA. for one
hour. Non-specific binding sites on the membrane were blocked with 2 phosphate buffer

25 containing 5% low-fat milk, 1% BSA, and 0.05% Tween-20 at room temperature for three hours.
The immunoprecipitated AP oligomers were detected by immunoblotting using the 4G8 (1:1000)
or 6E10 (1:1000) monoclonal antibody as described above. Two clones, 149 and 2C3, were
selected from the 16 clones as candidates for therapeutic antibodies for Alzheimer’s disease.

30 Antbodies
The 6E10 and 4G8 monoclonal antibodies (Covance Immuno-Technologies, Dedham,
MA) recognize the epitopes at amino acid positions 1-16 and 17-24 of the human A sequence,
respectively. Polyclonal A1l which specifically recognizes AP oligomers was purchased from
Biosource (Camarillo, CA).  Alex Fluor(AF)488- or 594-conjugated goat anti-mouse [gG and
35 Alex Fluor(AF)488-conjugated goat anti-rat IgG were purchased from Molecular Probes
(Eugene, OR).  Anti-mouse IgG2b was purchased from Sigma (St. Louis, MO). An



Inhibition ELISA 56 To assess the AP oligomer-selective binding activity of the six types of
antibodies (4F7, 4H5, 5A5, 5A9, 6E4, and 6H4), each antibody was mixed with stepwise-diluted AP
oligomers or monomers ("inhibitors"), and the pre-mixed solutions were added to AP
oligomer-immobilized 96-well immunoplates, and théh incubated (see the "Methods" section). The
commercially 5available 4G8 and 6E10 antibodies were used as control antibodies that nonselectively
bind to AP oligomers and monomers. When an antibody selectively binds to Ap oligomers, the
antibody pre-mixed with AP monomers does not bind to the AP monomers in the solution, and
therefore caki-syndptorinysiobilided YAl oligohers .fOm hetetBerh@andatbenantihndydse-mixed with AP
oligomers hindgdoiiheAR Qligamarsindhespluien, and herefors the amount of 10antibody bound to
immobilized Ap oligomers iS reduced with the increase in ‘inhibitor concentration. The results for the six
types of antibodies (4F7, 4115, 5A5, 5A9, 6E4, and 6114) showed concentration-dependent reduction
in the amovize exBetierichrabadgrahied S8 bligomers were used. In contrast, no such strong reduction

in binding was detaBtedharARMNeEIess MesEdmessesdhig A5 Meagwhile ferA08.and 6E10,

the concenfration- dentreduction 15.in the.amount.of ntibody was, observed when AP
monomers Eg‘%gn o&r%gtlegr%sar \f{v%r"e%g(é’ gléregti‘—‘?ég .g"l%kggé% re%?é;%ﬂé%; d%%ﬁ%?%%ﬁ%%&ﬁ%gg of

antibodiesStapies bmspsnea Al ol PSEREEEI-Bdad R pPuslienprstsisiRamble 16] 20The
activity of e pixsypésvoftartivodies ¢4 thd HbubAmpEARa 6EdoanPBR4) tovaeuikalize AP-induced

neurotoxigiyk 27 QS eBaR KNG IR SRS A AIPAUIRSHF fe 6 B A Bl RN OH4)
have}gn a |V|t)éngLEutrﬁl}|zm%AP-mduce%neuroto;}gmﬂy, human peuroblastoma cells (SH-SY5Y) were
d [

culturéd in &M FRIRARTRG RS WS {F BT i thed srasenliisy Spsentd Sra Paaibodies for
24 hours, ahdithexchamyecinuak (L42:ind0ced BlrotoxisiBives: nidpialeds welawr Ssultrahetytotoxicity
was enhanged; By adeifionakepntiald gt (3L vhltbougihthereytataxigin, Was qlsedrgreased by
addition of the 4F7 andt4nl—ég 1%gtib(f%ig&&&incr%ase was m%ler thin ghat observed for 3F1 (see Fig.
16). The réMmaInING Tour types oFantibodies (545, SAY BEA "and Sr T werd TGt HaTk&aH) reduce
the cytotoSi&R§I$ 8 mgpehlatiecudgr486described above demonstrate that the four types of
antiboidies (5A5, BASHE4iahdbHA) o6 clng ratividsof nerstizingdAR-isgusadngurotoxicity.
Since 4 7800 g lonareg e axtatonleityas AampaLe R canialigy. hisse.antigdies are also

inferred to have an activity of neutralizing AP-induced neurotoxicity. 5/ amvlo ] formation To
assess WHEAR RS SRdsriBe Brmtmudassarssaiisdsheyes ad binthe reflsres) Fafensastivity of
suppressidgtaRrRdp O fisrikiprnation dtheformiatidntof @ ahwydsic dibrils tragndetadted by the ThT

fluorescehng@ﬂamsigvngflsﬁxnﬂa@m@@(?@@,cﬂuﬁ@ﬂ {megiu ni%%@%% é&%ﬂ&@ﬁi&@ﬂ&%ﬁg%ﬁg‘e as that
used,jn the experiment for, AR-induced neurotoxicity (see.the."Methods" sectian). 6E4 and 6144 were
ot e e i Bl oAl RIAE B Eig. 177
The other Stk EpdisbRIsEIalE euMgeER5, and 5A9) were also inferred to have an activity of _
suppressing the fibril fonnation, since the antibodies exhibited the tendency of suppressing the fibril

formation ?x%;&;ﬁ%@ﬁ@%&?d%@@ﬁe'%%ﬁog Discussion The data obtained by the present inventors show

that monoclona anc specifically recognize the "neurotoxic epitope" and "polymerization
epitope” of solublEYRBSI & %W%S%W§B?Mlﬂ1%%%%ﬂﬂ@‘éfﬁré"anﬁé% fibPIFErmation
activify. Snqeetbrnenocldial ARSEndaR203s0b: blotpegsidesyithshluhle AR monomers, which are
physiologig@tipitated by ultracentrifugation using an Optima TL ultracentrifuge (Beckman, USA) at

540,000 x g for three hours. The resulting supernatant was collected, aliquoted, and stored at

~-80°C until use. Samples were prepared by thawing the AP stock solutions immediately before
use, and diluting them ten-fold with Tris-buffered saline (TBS; 150 mM NaCl and 10 mM

30 Tos-HCl(pH 7.4)).  The resulting 25 uM solutions were used in the experiments described
below. Synthetic AP 1-40 (HCL form; Peptide Institute, Inc., Osaka) was prepared at 2x
concentration. '

AP incubation and ThT assay (Yamamoto N. ef al.. ] Biol Chem, 282: 2646-2655, 2007)
35 An AP sotution (25 pM) was incubated in the presence of a predetermined

concentration of an antibody at 37°C for two or 24 hours. The ThT fluorescence intensity of



molecules, it can be concluded that a three-dimensional structure having the epitope that is recognized
by 1A9 or 2C3 is specific to soluble oligomeric polymers. The experiments using ultrafiltration and
molecular sieve revealed that the size of LA9- and 2C3-immunoreactive oligomers is greater than 100
kDa (>20mer). The result of morphological observat#én by AFM 20demonstrated that the toxic
polymers are morphologically heterogeneous (granular, bead-shaped, and ring-shaped). To
demonstrate that the toxic polymers are actually bioactive molecules that exhibit in vivo synaptic
toxicity, the present inventors commenced treatment of young Tg2576 mice before the onset of
memory digitithanegoithi-ante-ARs digomerpassiye fnsruseothespay-tatgeting:dARF 25a00C:
2C3-recoggizRd dOXICPAINIME S, aY the-{irstiime: ﬁﬂ&@&%ﬁ@é‘fd%\é%ﬁ%»ox%gé]%%%ﬁgd%dg‘g‘ce supporting
that age-depeﬁdﬁ%t‘r emory deferioration that naturally deve ogs in1 mice can be prevented by
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Ultrafiltration and molecular sieve

In order to determine the size-dependent characteristics of neurotoxic AP oligomers, the
four types of filtrates (<3 kDa, 3 to 10 kDa, 10 to 30 kDa, 30 to 100 kDa) and the retention
35 solution (>100 kDa} were prepared from a 25 uM AB oligomer solution by sequential
ultrafiltration using Microcon 3 kDa, 10 kDa, 30 kDa, and 100 kDa cut-off membranes. Each



was demonstrated that senile plagues contain 1A9- and 2C3-immunoreactive AP oligomers. In
addition, insolubilized amyloid fibrils themselves were revealed to have an activity of neutralizing the
neurotoxicity. These findings suggest that, under conditions where AP oligomers are present without
senile plaque formation, AP oligomers exert in vivo téxicity and 35thus can be a cause of memory
disturbance. As described above, the data of the present inventors show for the first time evidence 59
that directly demonstrates in vivo the memory disturbance resulting from synaptic dysfunction caused
by endogenous AP oligomers. Although active immunotherapy (Janus D, 2000, Nature; Morgan D,
2000, Natwishafidgpassivesisnhemathe rbpy Baddded 22221dNatmeds PéMaites RByPNASIZ2001) have
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invention can ?}iﬁified for examp le, in 60 intravenqus Injection- ase greventlve passive
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entorhinal cortex) were homogenized in nine volumes of Tris-buffered saline (TS) containing a

protease inhibitor cocktail. The homogenates were ultracentrifuged at 265,000 x g for 20
30 minutes, One-third aligoots (0.5 ml) of the resulting supernatants were subjected to

immunoblot analysis.

Immunohistochemistey
The left brain hemispheres of Tg2576 mice were sliced into 30-um-thick sagittal
35 sections using a cryotome (RM 21435; Leica, Wetzlar, Germany), and stained with thioflavin S as
previously described (Wyss-Coray er al., 2001).  The formation of swollen dystrophic neurites



molecules responsible for evoking the pathological conditions of the disease, and the establishment of
early diagnostic markers. The present inventors obtained evidence supporting that antibody therapies,
even when they target intracerebral pathological conditions, can be satisfactorily achieved by
peripheral intravenous administration, without the né&d to consider 10intracerebral transfer of the
antibodies. In addition, the present inventors obtained evidence demonstrating that a fraction of
administered antibodies translocates to the brain and produces a direct effect even in peripheral
intravenous administration therapy, again without the need to consider intracerebral transfer of the
antibodieswihulsscttredprsse rahimemmpti@hmhemﬂvaaiﬁhﬂm‘mnelém&aﬁhecpmgré‘és ofiahtibody

therapeutigs fgr Mlzheimets:dise Mﬁl}%u%bﬁﬁ%@%i@ﬁ‘%%%ﬁlﬁ@ré&%%@er which is
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ingredient s26ii6n Avvtagmnt fondiss prasditanine diogréeshbntdind shoperer's disease, which comprises
the antibody of claim 1 or 2 or the composition of claim 3 as an active ingredient. 307.An agent for

suppressn}g1 sevryl.ie plagu Jprmatl n E\{g@g&haicon} rises the antibody of claim 1 or 2 or the composition
of claim mnv%vwmren%eﬁ?%%rmgenﬁmgsuppressmg Af3 accumulation, which comprises the
antibody of claim TlEeoBpiHedd RpBiithon-SRerERN 3 Beaha e Hgréarert B5cc havianaigent for

inhibitthg AfZeapyteidnibtit ormatienpehichadmprseihe-antibodiugislaniobsqikZ WNhadcomposition
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antibody of claim 1 or 52 or the composition of claim 3 as an active ingredien od for
detecting dARIFBHYBIHER HACHEOMIASREIRY Ay oitRIIfG"Y of The present inventors.

determine whether the Alzheimer-like phenotype is prevented by passive immunotherapy, 1AS or
2C3 (0.4 mg/kg/week), or PBS was administered into the caudal vein of four-month-old Tg2576,
20 and the administration was continued until 13 months. The memory function was assessed at
month 13 as previously described (Mouri A, FASEB J, 21: 2135-2148, 2007), based on the
following four behavioral paradigms:
(1) Y-maxze test for short-term memory;
(2) novel object recognition test;
25 (3) Morris water maze test; and
{4) contextual fear conditioning test.
Three days after the behavioral tests, the mice were sacrificed for biochemical and histological
assessments. The experimental results were analyzed by one-way ANOVA and two-way
ANOVA. Post-hoc arialysis was carried out using Fisher test.,
30

Separation and remeval of Hponrotein

CSF was collected from 12 AD patients and 13 NC individuals. Then, lipoproteins
were removed from 600 pl each of the CSF by preparative continuous density gradient
ultracentrifugation according to a protocol reported previously (Matsubara E, ef al., Ann Neurol,

315 45:537-541,1999), The censity of CSF was adjusted to 1.25 g/m] with KBr. The CSF was
ultracentrifuged at 100,000 rpm and 16°C for eight hours using a Hitachi RP100AT centrifuge.



an Af3 oligomer contained in a sample collected from a subject using the antibody of claim 1 or 2. 10
13A method of providing data useful for diagnosing whether or not a subject is a possible Alzheimer's
disease patient, which comprises using the antibody of claim 1 or 2 to detect an Af3 oligomer in a
sample collected from a subject. 1514.A method of4sroviding data useful for diagnosing whether or not
a subject is a possible Alzheimer's disease patient, which comprises the steps of: (a) contacting a
sample collected from a subject with the antibody of claim 1 or 2; and (b) measuring the amount of Ap
oligomer in the sample,  wherein the subject is determined to be a possible Alzheimer's disease

patient, whepoathtkiesainatiny medsuskd if IStERi) isdigherthan dbpieetiabpalthpiodmjduab 15.A
method of pig é@?é&!%%%%ﬁ&ﬁ%%&%ﬂ?g”%QQ&@’B&‘&%&%&&%‘@ﬁ&%&%‘ﬁtis&% S5 R RRGRCTS
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monomers ch are p siological molecules, It was demonstrate les are useful as

diagr sucﬁﬁ?é%fﬁe e m SPEHTBHES TBP AP HamerCendisase biNGeitAie ISy Pagel
SEQUEN@&rig| 87 126G Bdck@xahMINASIPIA AR MRy, NG FMATSRERr aBEBuire, €5205 AMNRIBODY
SPECIFIC BINDING TO A BETA OLIGOMER AND THE USE <130> M7-X0801Y1P <150> JP
2008-283%9uantiﬁcation of human AB
Whole plasma and LPDP AP species were specifically quantified by sandwich ELISA as
15 previously described (Matsubara E, ef al., Ann Neurol, 537-541, 1999; Matsubara E, ef al.,

Neurobiol Aging, 25: 833-841, 2004). To analyze brain Ap species, solubie AP species in 100

ul of buffer were directly subjected to ELISA, while insoluble AP samples extracted with 70%

formic acid were neutralized with 1 M Tris-HCI (pH 8.0) and diluted 1,000-fold prior to ELISA.

The values obtained by the assay were normalized using the brain wet weight, and ultimately

20 presented in pmol/g. Normalization among plates was done by including the three standard

plasma samples in all three plates.

AR oligomer-specific ELISA
Chemiluminescence-based sandwich solid-phase enzyme immunoassay

25 (chemiluminescent ELISA) was used fo specifically detect oligomeric A but not monomeric AP.
Micropiates were coated with monoclonal 1A9 (IgG2Zb isotype) or 2C3 (IgG2b isotype), or a
mixture of 1A9 and 2C3. 100 ui of a sample {(brain or cerebrospinal fluid) was added and
incubated continuously for 24 hours at 4°C.  Then, horseradish peroxidase-conjugated BA27
Fab’ fragment (anti-Ap 1-40 specific to AP 40; Wako pure chemical, Osaka, Japan) or

30  horseradish peroxidase-conjugated BCOS Fab® fragment (anti-AB 35-43 specific to AR 42; Wako
pure chemical, Osaka, Japan) was added and incubated at 4°C for 24 hours. The
chemiluminescence generated using SuperSignal ELISA Pico Chemiluminescent Substrate
(Pierce, Rockford, IL, USA) was quantified by a Veritas Microplate Luminometer (Promega).

To assess the in vivo efficacy of the peripheral administration of monoclonal 1A9 and

35 2C3, plasma and organ sampies were collected from administered mice and analyzed for AR

oligomers by ELISA using HRP-labeled 6E10 (Senetek PLC, Napa, CA, USA) specific to the



<151> 2008-02-08 <150> US 61/085,545 <151> 2008-08-01 <150> JP 2008-201058 <151>
2008-08-04 <160> 120 <170> Patentln version 3.4 <210> 1 <211> 452 <212> PRT <213> Mus
musculus <400> 1 Asp Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 151015 Ser Arg
Lys Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Ser $&r Phe 202530 Gly Met His Trp Val Arg Gin Ala
Pro Glu Lys Gly Leu Glu Tip Val 354045 Ala Tyr lle Set Set Gly Set Set Ala lle Tyr Tyr Ala Asp Thr Val
505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Pro Lys Asn Thr Leu Phe 65707580 Leu Gin Met Thr
Ser Leu Arg Set Glu Asp Thr Ala Met Tyr Tyr Cys 859095 Ala Arg Ser Gly Asp Thr Met Asp Tyr Trp
Gly GIn Glyufitan Skgoviard 00H0HE &tisTivity aleSeriGBer Alachies &hb i Ry hdPaooSedxalibyd Pro Leu Ala
11512012050/l B AR TG TRE G SRLSRE Yol su Glufars b A3IESH0 Val Lys Cly
Tyr Phe Pro Glu Ser Val Thr Val Thr Trl|9n A{srg1 Ser GIX[ 1415 5 15%%&(1) Sfr Leu Ser.Ser Ser Val His Thr
Phe Pro APéeﬁ%rﬁ Pgﬁnéfﬁ &g ted plasina and organ samples using L-LIPOSORB in the same

way as described above.  The resulting lipoprotein-depleted samples were used for the assay.

Inhibition ELISA
AB oligemers used in this assay were prepared by diluting synthetic AB 1-40 (HC}

form) to a concentration of 0.1 mg/m! with PBS and incubating this at 37°C for one hour.
Meanwhile, AP monomers were prepared by diluting synthetic AR 1-40 (TFA form) to a

10 concentration of 0.1 mg/ml with PBS. AB oligomers were immobilized onto 96-well
immunoplates at 400 ng/well, and then the plates were blocked with BSA. Next, the AB
monomers or oligomers stepwise-diluted in the range of 100 pg/ml to 100 pg/ml were reacted
with the 4F7, 4H5, 5AS, SAS, 6E4, or 6H4 antibodies, or the control anti-AP antibodies (4G8
and 6E10}.  After incubation for two hours, the mixtures were added to the above-described

15 96-well immunoplates, and incubated at room ternperature for ten minutes. The binding of
immobilized AB oligomers to each of the antibodies was detected by measuring the absorbance
at 450 nm in the color development reaction using an HRP-labeled anti-mouse IgG antibody and
a TMB solution.

20 [Example 1]
Preparation of AB oligomer-specific monoclonal antibodies (1A% and 2C3)

AP oligomers and monomers co-exist in a solution.  Thus, it is essential fo remove AR

monomers for preparation of antigens to produce AD oligomer-specific antibodies. As shown in
Fig. 1A, the present inventors succeeded in isolating SDS-stable AP tetramers without

25  contamination of AP monomers by SDS-PAGE.  After in vivo immunization with the isolated
AP tetramers, positive hybridoma clones were selected by two-step screening using dot blot
analysis followed by immunoprecipitation. Among 400 clones subjected 1o dot blot analysis,
16 clones were determined to be positive (positivity rate = 4%). To assess the specificity of the
isolated positive clones to the oligomers, a phosphate buffer-insoluble and formic acid

30 (FA)-soluble amyloid fraction derived from A brain (Matsubara E et al., Neurobiol Aging, 25:
833-841, 2004) was analyzed by immunoprecipitation using the cell culture supernatants of the
positive hybridomas (Fig. 1B). The AP dimer, 2 smaller amount of the trimer, and a
high-molecular-weight smear characteristic to aggregated AB molecular species were detected by
immuroblot analysis using anti-AD monoclonal 4G8. A very small amount of AP monomers

35  dissociated in the presence of SDS was also detected.  To further confirm the existence of

| three-dimensional structures recognized by native 1A9 and 2C3 (i.¢., oligomers), the present



165170175 Page 2 Ser Gin Thr Val Thr Cys Ser Val Ala His Pro Ala Ser Ser Thr Thr 195200205 Vall
Asp Lys Lys Leu Glu Pro Ser Gly Pro lle Ser Thr lle Asn Pro 210215220 Cys Pro Pro Cys Lys Glu Cys
His Lys Cys Pro Ala Pro Asn Leu Gin 225230235240 Gly Gly Pro SerVal Phe lle Phe Pro Pro Asn lle
Lys Asp Val Leu 245250255 Met lle Ser Len Thr PrSLys Val Thr Dye val Val Val Asp Val Ser
260265270 Gin Asp Asp Pro Asp Val Gin lle Ser TL Phe Val Asn Asn Val Glu 275280285 Val His Thr
Ala Gin Thr Gin Thr His Arg Glu Asp Tyr Asn Ser Thr 290295300 lle Arg Val Val Ser Thr Len Pro
305310 le Gin His Gin Asp Trp Met Ser 315320 Gly Lys Gin Phe Lys Cys Lys Val Asn Asn Lys Asp
Leu Pro SetrRia:32b83033beltei thinedsdn dondiciGed hysiilen(yvG yf bethdalAtrgAda Bedsin 340345350

val yr HledSIkPioF iR g e BIVRINI-APRL AUBINDOARYA 3R ABRP R ST Cys Leu Val

Val Gly Phe Asn_Pro Gly Asp lle Ser Val 37037
y 19070-19077, 2)605).p The present mventors fractionated HEK293 CM by SEC, and then

identified the oligomers.  As reported previously (Matsubara E er al., Neurobiol Aging, 25:
5 833-841, 2004; Yamamoto N, ef al., ] Biol Chem, 282: 2646-2655, 2007), this method can

effectively separate the oligomers (fractions 8 to 13) from: monomers (fractions 14 to 20).
When immunoprecipitated with monoclonal 1A9, 8DS-stable AP dimers secreted into CM were
precipitated in fraction 8 (>680 kia); SDS-stable Af} dimers and irimers were precipitated in
fraction 13 {17 to 44 kDa); and a very small amount of the dimers was precipitated in fraction 16

10 (Fig. IC). Similar results were obtained when immunoprecipitation was carried out using 2C3
(data not shown). These data demonstrate that monoclonal 1A9 and 2C3 are exactly specific to

AP oligomers but do not recognize A monomers.

[Example 2}
15  The anti-neyrotoxic activity of monoclonal 1AS and 2C3

To assess whether monoclonal 1A9 and 2C3 can prevent AB-induced neurotoxicity,
NGF-differentiated PC12 cells (PC12N) were incubated with 25 uM seed-free AP 1-42
{(ThT-negative 540,000 x g supernatant) in the presence or absence of the monoclonal antibodies
{mAbs) at 37°C for 48 hours. The viability of nerve cells was determined by LIVE/DEAD

20 assay (Fig. 2). Nerve cell death was detected at a significantly high level (50%) in the presence
of AP 1-42 (Figs. 2B and 2(), as compared to the control assay (Fig. 2A). Non-specific IgG2b
(Figs. 2C and 2G} could not inhibit the A 1-42-induced neurotoxicity under the same conditions.
The commercially available Af-specific monoclonal antibody 4G8 (IgG2b isotype; Figs. 2D and
2G) had a tendency to enhance the toxicity, Monoclonal 2C3 (IgG2b isotype; Figs. 2F and 2G)

25 neutralized the neurotoxicity of AP 1-42 almost completely in a concentration-dependent manner.
Thus, the de novo-formed neurotoxic three-dimensional structure recognized by 2C3 was
speculated to take an oligomer form. Meanwhile, the anti-neurotoxic activity of 1A9 (IgG2b
isotype; Figs. 2E and 2G) falls between the anti-neurotoxic activity of 2C3 and non-specific
IgGG2b.  This suggests that the three-dimensional structure recognized by 1A% is structurally

30 different from the 2C3-recognized oligomers.

[Exampie 3]
Currently, the determination of the precise size and conformation of neurotoxic AR 1-42
oligomers is one of the most urgent issues and which is subjected to intense competition. The
35 present inventors succeeded in isolating soluble nevrotoxic AR 1-42 molecular species and
fractionating the species info the following five fractions by ultrafiltration and molecular sieving



Gin Trp Thr Ser Asn Gly His Thr Gin Gin Asn Tyr Lys Asp Thr Ala 385390395400 Pro Val Len Asp Ser
Asp Gly Ser Tyr Phe lle Tyr Ser Lys Leu Asn 405410415 Met Lys Thr Ser Lys Tp Gin Lys Thr Asp Ser
Phe Ser Cys Asn Val 420425430 Arg His Glu Gly Leu Lys Asn Tyr Tyr Leu'Lys Lys Thr lle Ser Arg
435440445 Ser Pro Gly Lys 450 <210> 2 <211> 1389 <212> DNA <213> Mus musculus <400> 2
gatgtgcagc tggtggagtc tgggggaggc ttagtgcagc ctggagggtc ccggaaactc60 tcctgtgcaa cctctggatt
cactttcagt agctttggaa tgcactgggt tcgtcaggct120 ccagagaagg gactggagtg ggtcgcatac attagtagtg
gcagtagtgc catctactatl80 Page 3 gcagacacag ctgcaaatga gatactatgg cccccatcag ctgggatgec
tccctgtcca@oadRicBig. goigacccag acaatcaacc ggtggaccat acacccaagg agcetggtttg tacaacagta

ggcaaggagltaggg&qaﬁg@&g%gc\gggm @gf@;e}agtg ccagtcctgg aagtgggaga tacctgaaga tgaagggccg
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tcacgtgtgt gaﬂ%%ac 5l taaagggct ccaggaaaga tggagtggac actctgacgg
aaacagatt(flﬁéé@t&tﬁi@@t@&@té%@gé@g&é)l;caaggaacc ggcccectggg ctactteect caccttceca

ctccagizacgrgaﬁggiggafa@tgpmgggg) witecgteeagatgotggat ggaagtacac ggtcagcacc ggtcaacaac

agtcagagcﬁgg{%%ggc};&%% as%iigg tettachc, Gl c{fat ccggtctceg tccagagaca acggccatgt tcagtcaccg
tgtggagata gagtcagtga gctctcctgc ggccaagic a Cttg t % tcacaaat aatatcaagg gtgagcgagg

acagctcaga ctccc tusigearatgeeh Y catitagdygueratige aacgtgagac
ggtaaatgaﬁ\gﬁl{ﬁﬁ%@m@&axﬁm&ﬁaﬂ} <213> Mus musculus <400> 3

fraction 2 contains AP monomers (lane 2);
10 lane 3 contains A monomers and a small amount of AP dimers:
fraction 4 contains A} monomers to pentamers (lane 4); and
fraction 5 contains AP monomers to pentamers, and molecules of 45 to 160 kDa (lane 5).
These data suggest that 2% SDS depolymerizes high-molecular-weight (HMW) AR
oligomers into AB monomers and low-molecular-weight (LMW) AB oligomers. To assess the
15 size distribution of toxic AR 1-42, the present inventors measured the biological activity of each
fraction incubated with PC12N at 37°C for 48 howrs. As shown in Figs. 3B and 3C, it was
demonstrated that: fraction 1 was non-toxic, and fraction 2 had a very weak toxicity, suggesting
that AB monomers and dimers are unlikely fo be toxic. Fractions 3 to 5 were significantly toxic
(one-way ANOVA; p<0.0001), suggesting that the size of neurotoxic oligomers theoretically
20 corresponds to the size of trimers or higher-molecular-weight polymers. The dot blot analysis
using the oligomer-specific A1l antibody demonstrated that the above-mentioned three
neurotoxic fractions (3 to 5) were positive for All, supporting the evidence that the neurotoxic
molecules are oligomeric (Fig. 3D).  The 2C3-recognized oligomers were detected in fractions
4 and 5 (Fig. 3D). Thus, 2C3 was demonstrated to actually react with neurotoxic Af oligomers
25 (>30kDa). Furthermore, the majority of the 2C3-recognized oligomers was detected in fraction
5 (>100 kDa) that was the most toxic, and thus the 2C3-recognized oligomers having a
molecular weight over 100 kDa were considered to show a strong neurotoxicity (Fig. 3D).
Meanwhile, only an extremely small amount of the 1A9-recognized oligomers was distributed in
fraction 5 that was the most toxic.  This is consistent with the result that the neutralization of
30  neurotoxicity by 1A9 was insufficient (Figs. 2E and 2G). By contrast, monoclonal 4G8 having
no anti-neurotoxic activity detected the AP species distributed in all of the fractions (Fig. 3D).
This suggests the possibility that non-toxic and toxic oligomers of the same size co-exist.
To further assess the toxicity-structure correlation, each fraction was subiected to atomic
force microscopy (AFM). The presence of globular particle morphology consistent with the
35  fraction size was detected in the three neurotoxic fractions.  Fig. 3E shows the atomic force

microscopic images of non-toxic fraction 2 (Fr. 2), toxic fractions 3 (Fr. 3) and 4 (Fr. 4), and the
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[Example 4]

The activity of 1A9 and 2C3 to suppress AD amvioid fibril formation

Next, the present inventors assessed the activity of 1A9 and 2C3 to suppress AP
amyloid fibril formation. The formation of AR 1-42 amyloid fibrils (at 0, 10, 25, and 50 pM)
10 was agsessed by measuring the ThT fluorescence for 72 hours at 37°C.  Under the conditions
used by the present inventors, seed-free AP 1-42 {ThT-negative supernatant fraction obtained by
ultracentrifugation at 540,000 x g) was polymerized into amyleid fibrils by nucleation-dependent
polymerization (Fig. 4A). To assess the activity of 1A9 and 2C3 to suppress AP amyloid fbril
formation, the present inventors incubated 25 uM seed-free AP 1-42 in the presence or absence
15 of the antibodies at 37°C for 48 hours. As shown in Fig. 4B, the ThT fluorescence intensity
was altered in a 2C3 concentration-dependent manner, while none of monoclonal 1A9 and 4G8
and non-specific [gG2b altered the florescence intensity.  Meanwhile, when AP was
polymerized by incubation for two hours, 1A9, as well as 2C3, showed the activity to almost
completely suppress the fibril formation (Fig. 4C).  Since the activity to suppress AP amyloid
20 fibril formation was detected even when the molar ratio of 2C3 to AP was low, 2C3 was inferred
1o have the activity to inhibit the polymerization nucleus formed de nove or the seed function at
an carly stage of AP 1-42 amyloid {ibril formation. Similar results were obtained by
marphological observation,  As shown in Fig. 4E (Af 42 alone) and Fig. 4F (AP 42 + 2C3,
25:3), electron microscopy (EM) demonstrated that the formation of AP amyloid fibrils was
25  partially inhibited in the presence of monoclonal 2C3, while only a weak inhibitory effect was
produced- in the presence of 1A9 (Fig. 4G). Meanwhile, none of the test antibodies exhibited
the effect of lysing or depolymerizing A3 1-42 amyloid fibrils that were formed by incubation
for 24 hours (Fig. 4D).

30 [Example §]
Toxicitv-related olicomers targeted bv 1A9 and 2C3

To elucidate the structural and kinetic connection between the AR 1-42 oligomerization
and amyloid fibril formation, the polymerization time course was analyzed by dot blotting using
All, 1A9,2C3, and 4GR. As shown in Fig. 5A, the majority of A1l antibody-reactive
35  oligomers was formed during the lag time phase of polymerization (0 to & hours), and the ThT
fluorescence intensity was relatively weak. During the next fibril extension phase (8 to 24



<211> 660 <212> DNA <213> Mus musculus atctcttgca tacctgcaga tctggggtcc agcagegtgg
ccgacgttcg tccatcttce ttgaacaact caaaatggcg agcagtacce gecactcaca gatctagtca aaccaggceca
cagacaggtt aggctgagga gtggaggcac caccatccag tctaccccaa tcctgaacag tcacgttgac agacatcaac
gaacattgta gtctccaaag cagtggcagt tctgggagtt caagctfgaa tgagcagtta agacatcaat ttggactgat
caaggacgag ttcacccatt catagtaatg ctcctgatct ggatcaggga tattactgct atcaaacggg acatctggag gtcaagtgga
caggacagca tatgaacgac gtcaagagct gaaacaccta acaaagtttc cagatttcac ttcaagtttc ctgatgctge gtgcctcagt
agattgatgg aagacagcac ataacagcta tcaacaggaa tttagaatgg caaccgattt act caagatc acatgttcct

accaactgtaogiidoticedgiyhacgamctacagcaty thicotytyagigagigttdge? 103 thes 2Lk 2dk6ut212> PRT

<213> Mug, Bauss IS (AR RZ-R I%§B?\{ﬁ’}{ig@ ws\(gia%ﬁﬁ FeLBly GhyGludesk¥ahGinlrg Gl Gly
151015 Set Arg.Lys Len Set CysCa he Thr Phe Set Set Phe Page 5 202530 Gly Met

JThr Set Gl > .
His MI) Val&ry i A& gsia L %n&l%we BPTFRCORP S ATAS AL ToP ool SBPE Set Set Ala lle
Tyr Tyr AlaoABpiPhicvabSaBEEally observed using the antibody (Kayed R, ef al., Science 300, 486-489,

5 2003). Hence, the present results suggest that the AB oligomer formation precedes amyloid
fibril formation, and there is an oligomerization state that does not directly enter the amyloid
fibril formation pathway. The 2C3-recognized cligomers were kinetically similar to the
All-recognized oligomers, but not the 1A9-recognized oligomers. The 1AS-recognized
oligomers were detected only after four hours, and then the immunoreactivity to 1A9 increased
10 twofold over time. This suggests that the 1A9-recognized oligomers are slowly formed.
Meanwhile, it was revealed that the 2C3-recognized oligomers are transiently increased during
the lag time phase (0 to 8 hours), and then exist at a very low level (less than 5%) ina
oligomerized state from 8 to 72 hours.  The above-described data obtained by the present
inventors suggest the possibility that the A11-, 1A9-, and 2C3-recognized oligomers have
structurally and immunologically different conformations or stability, and the 2C3-recognized
oligomers are relatively unstable as compared to the 1A9-recognized cligomers,
To characterize the de novo toxic polymerization state, PC12N were exposed at 37°C
for 48 hours to seed-~free AB 1-42 (0 hour), or AB 1-42 pre-incubated for two, four, or 24 hours
(Fig. 5B), and the neurotoxic activity was assayed. As shown in Fig. 5B, the immunoblotting
20 analysis using 4G8 revealed that the monomers, dimers, and timers exist even at the O hour time
point.  The pre-incubation of two or four hours resulted in a high-molecular-weight (HMW)
smear pattern of 45 to 160 kDa, in addition to the monomers to pentamers. At the time point of
24 hours, the HMW smear was dramatically reduced, and there were two types of major
components: a high-molecular-weight species that could not enter the gel and thus remained in

25 the well, and a small amount of the monomers. The HMW smear disappeared after further
incubation at 37°C for 48 hours. As shown in Figs. 3A and 5C, the molecular sieve experiment
revealed that seed-free AP 1-42 is converted into molecular species of 100 kDDa or more, and
exhibits the strongest toxicity. By SDS-PAGE, it was demonstrated that the toxic molecules
include molecular species showing a high-molecular-weight (HMW) smear pattern of 45 to 160

30 kDa, in addition to the monomer fo pentamer species, and the toxic polymers can be easily
depelymerized into low-molecular-weight species in the presence of SDS,  However, when
seed-free AP 1-42 was pre-incubated for two, four, and 24 hours, the neurotoxic activity of de
novo-formed A oligomers was reduced by about 12.5% and 26%, respectively (Fig. 5C). This
result suggests that the level of de novo-formed AP oligomers in the early period of AP

35 polymerization is a determining factor for neurotoxicity, and that the formation reaches a peak in

the period of zero to two hours, and then the level of formed AP oligomers reduces over time.



Lys Gly Arg Phe Thr lle Set Arg Asp Asn Pro Lys Asn Thr Len Phe 65707580 Leu Gin Met Thr Set Leu
Arg Set Glu Asp Thr Ala Met Tyr Tyr Cys 859095 Ala Arg Set Gly Asp Thr Met Asp Tyr Trp Gly Gin Gly
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nuclei and amyloid fibrils by nitracentrifugation for three hours at 540,000 x g, The
5 supemnatant and pellet obtained by ultracentrifugation at 540,000 x g exhibited similar levels of

thioflavin T signals, suggesting that the 540,000 x g supernatant contains soluble ThT-positive
AP polymers {The ThT binding indicates structural changes to form a B sheet-rich structure, but
not fibril formation).  The reurotoxicity was restored and enhanced when PC12N was exposed
to the soluble polymers (Fig. 5I)).  This suggests that insoluble AP 1-42 itself has the anti-toxic

10 activity. Under the conditions described above, monoclonal 1A9 completely neutralized the
neurotoxicity induced by soluble AP oligomers enriched in B sheet structures, and this
neutralizing activity was greater than that of 2C3. Meanwhﬂe, non-specific IgG2b has no effect
on the viability of cultured PC12N. Accordingly, it is speculated that neurotoxic
1A9-recognized polymers are basically soluble toxic olipomers that have been slightly stabilized

15 due to some structural change, while neurotoxic 2C3-recognized polymers are basically
short-lived oligomeric intermediates that are very unstable due to drastic structural changes

during the early stage of polymerization process.

[Example 6]
20 Menoclonal 1A% and 2C3 recognize AP oligomers in the brain parenchvma
The present inventors demonstrated the specificity and biological activity of 1A9 and
2C3. Furthermore, the inventors detected 1A% and 2C3 polymers in the brain by
immunohistochemistry.  The present inventors performed conventional immunohistochemistry
methods to enhance immune reaction by formaldehyde fixation, and formic acid, SDS, or
25 microwave treatment of brain sections. The two antibodies exhibited no immunoreactivity to
AD brain by any one of the enhancement methods.  Thus, the present inventors pre-treated the
sections with Protease K, which is known to improve immunostaining (Wrzolek MA, et al., Am
I Pathol, 141: 343-335, 1992).  As a result, many senile plaques were stained with 1AS (Fig.
8A}), 2C3 (Fig. 6B), and A1l (Fig. 6C). Together with the finding from the in vifre experiments
30 by the present inventors that AR amyloid fibrils neutralize the AP oligomer-induced neurotoxicity,
the result described above suggests that a senile plaque serves as a defensive reservoir to isolate
and store AP oligomers, and thus the interior of the reservoir is hardly accessible for antibodies.
Indeed, immunoprecipitation using 1A9 and 2C3 demonstrated that amyloid fractions composed
of senile plaques contain A} oligomers recognized by the two antibodies.  Thus, the hypothesis
35 of'the present inventors was proven to be consistent with the in vivo finding (see Fig. 1B).
To further assess the existence of “soluble™ 1 A9- and 2C3-recognized polymers in the



505560 Asp Arg Phe Set Gly Set Gly Set Gly Thr Asp Phe Thr Leu Lys lle 65707580 Set Set Val Glu
Ala Gin Asp Leu Gly val Tyr Tyr Cys Phe Gin Val 859095 Set His Val Pro Pro Thr Phe Gly Gly Gly Thr
Lys Len Glu lle Lys Page 6 100105110 <210> 8 <211> 336 <212> DNA <213> Mus musculus <400>

8 gatgttttga atctcttgca tacctgcaga tctggggtcc agcagéftgg ccgacgticg tgacccaaac gatctagtca
aaccaggcca cagacaggtt aggctgagga gtggaggcac tccactctcc gaacattgta gtctccaaag cagtggcagt
tctgggagtt caagctggaa ctgcctgtca gtcttggaga tcaagcectce catagtaatg gaaacaccta tttagaatgg ctcctgatct
acaaagtttc caaccgattt ggatcaggga cagatttcac actcaagatc tattactgct ttcaagtttc acatgttcct atcaaa <210>
9 <211> 5k2ip2thRFeap iGenituscartisd vlisra0fp@ GetatienGhpethiiad bsmR 1Btk <211> 15 <212>

DNA <213z{bd8;8aUs euits AR mkhs were prepared using Tris-buffered saline (TBS) to avoid
chemical modification during the extraction of soluble oligomers. The oligomers having a
molecular weight of 4mer, Smer, 8mer, and 12mer were immunoprecipitated with 1A9 from TRS

5 sampies of the cerebral cortex from AD brain (Fig. 6D, lane 2), while the level of the oligomers
in the control healthy brain was below the detection limit (Jane 3). While the intensity of 4mer,
Smer, and 8mer was comparable between 1A9 (lane 2) and the monoclonal 4G8/6E10 mixture
{lane 1), TA9 appeared to recover a larger amount of 12mer than 4G8/6E10. The
- immunoprecipitation with 2C3 showed a comparable result (Fig. 6, lanes 4 to 6).  Next, the

10 present inventors identified the molecules responsibie for the in vivo neurotoxicity in the human
entorhinal cortex. It is well known that neurofibrillary tangle (NFT) and nerve cell loss precede
the formation of senile plaques in lesions in general elderly populations. The present inventors
hypothesized that the lack of functional reservoirs such as senile plaques for 1A9- and
2C3-recognized polymers is harmful for entorhinal cortex neurons, and is z possible cause of

15 memory disturbance. The level of 12mer in the buffer-soluble fractions of previously reported
50 autopsy cases was determined by immunoblotting using monoclonal 1A9 and 2C3.  The 50
cases include two AD cases, 35 cases at Braak NFT stages [ to 11, and 13 cases at NFT stages I]
to IV (Katsuno ef al., Neurology, 64: 687-692, 2005).  As shown in Figs. 6F (1A9) and 6F
(2C3), the immunological activity of 1A9- or 2C3-immunoreactive 12mer relative to actin was

20 significantly higher in AD patients as compared to the healthy control group (Braak NFT stages
to II) and mild cognitive impairment group (Braak stages [1{ to IV). Interestingly, the 12mer
was accumulated in the entorhinal coriex of the heaithy control group (Braak NFT stages I to IT)
and mild cognitive impairment group (Braak stages I1I to IV) at a level of about 40% and 60%
(the level of AD cases is 100%), respectively (Figs. 6F and 6F).  This result indicates that the

25 accumulation of 12mer precedes the onset of cognitive impairment, and is increased as the Braak
NFT stage advances, suggesting that the 1A9- and 2C3-imunoreactive 12mer are polymers

responsible for the in vivo neurotoxicity.

[Example 7]

30 Monoclonal 1A9 and 2C3 recognize AP olipomers in the cerebrospinal fluid
The A polymers (soluble 1A9- and 2C3-imuunoreactive 12mer) responsible for the ix
vivo neurotoxicity were found in the brain parenchyma.  Thus, the present inventors speculated
that CSF also contains the polymers. To verify this, the present inventors fractionated pooled
CSFs from ten AD patients and ten age-matched healthy individuals as a control by SEC, and
35 assayed the fractions by AB oligomer-specific sandwich ELISA using monoclonal BCO5 or
BAZ7 in the capturing and detection systems. The BCO5/BCOS oligomer FLISA detected



agctttggaa tgcacl5 <210> 11 <211> 10 <212> PRT <213> Mus musculus <400> 11 Tyr lle Set Set
Gly Set Set Ala lle Tyr 1510 <210> 12 <211> 30 <212> DNA <213> Mus musculus <400> 12
tacattagta gtggcagtag tgccatctac30 <210> 13 <211> 7 <212> PRT <213> Mus musculus <400> 13 Set
Gly Asp Thr Met Asp Tyr Page 7 15 <210> 14 <213b 21 <212> DNA <213> Mus musculus <400> 14
tctggggata ctatggacta c21 <210> 15 <211> 16 <212> PRT <213> Mus musculus <400> 15 Arg Ser
Ser Gin Asn lle Val His Ser Asn Gly Asn Thr Tyr Leu Glu1 5 10 15 <210> 16

soluble AP 1-42 in fraction 13, while the BA27/BA27 ELISA detected soluble AB 1-40 in
fractions 7 to 14 (data not shown). However, in cach ELISA, the absorbance (0.D. at 450 nm)
was low for sensitive detection of a small amount of AP oligomers in CSF.  The detection of AR
monomers in the same fractions by BNT77 ELISA showed that lipoprotein-bound AP monomers
5  (fractions 7 to 14) and lipoprotein-free AR monomers {fractions 15 to 17) coexist with AP
oligomers in the fractions (Figs. 7-1A and 7-1B) {(Matsubara E, er al., Neurobiol Aging, 25:
833-841, 2004). 'The level of lipoprotein-bound AP monomer in AD was comparable to that of
the healthy control, while the level of lipoprotein-free AB40 monomer (Fig. 7-1A) and AB42
monomer (Fig. 7-1B) in AD was lower as compared to the age-matched healthy control. The
10 present inventors also found that lipoprotein-bound A monomess, in addition to the oligomers,
can be detected when ELISA is designed to use HRP-labeled BCOS or BA27 as a capture
antibody. This problem remained unnoticed in the prior art document (Lee EB, er al., J Biol
Chem, 281: 4292-4299, 2006), which describes assay methods {for example, 6E10/6E10 ELISA)
that are similar to the methods described herein.  Since the oligomers and lipoprotein-bound AP
15 monomers are eluted at a comparable retention time in SEC, it is impossible to distinguish them
by oligomer ELISA using the same antibody in capturing and detection. Thus, it was revealed
that CSF containing lipoproteins is unsuitable for a test sample when AS oligomers are analyzed
using AB oligomer-nonselective antibodies.
To overcome the weaknesses of the prior art methods, the present inventors improved
20 the detection antibodies and samples used in ELISA.  Lipoproteins were pre-depleted from CSF,
and the resulting lipoprotein-depleted CSF (LPD-CSF) was used as an assay sample. AP
cligomer-specific 1AY and 2C3 were used as detection antibodies for ELISA. Furthermore,
chemiluminescence ELISA was developed to enhance the sensitivity. Pooled LPD-CSF (Figs.
7-1C to D) was fractionated by SEC, and each fraction was analyzed for AR oligomer
25 distribution by luminescence ELISA using 1A9 or 2C3 as a detection antibody.  As shown in
Figs. 7-1C to D, AP oligomers were detected in SEC fractions 12 to 15 {relatively large Ap with
a molecular weight ranging within 18 to 108 kDa, which corresponds to the size of 4mer to
24mer). The level of 1A9- and 2C3-recognized oligomers was elevated in all of the AD
patient-derived fractions in which the oligomers were detectable.  To assess the usefulness of
30 the A oligomers as therapeutic markers, the level of A8 oligomers in LPD-CSF from AD
patients was compared to that from the age-matched healthy control, although a limited number
of cases were analyzed. As shown in Fig. 7-2G, 2C3-recognized oligomers composed of
A x-42 were significantly increased in the AD patient group as compared to the normal control
group (nonparametric analysis; p = 0.0103). By contrast, for 2C3-recognized oligomers
35 composed of AP x-42, there was no significant difference between the two groups. Meanwhile,
the level of 1A9-recognized oligomers composed of AR x-42 was higher in AD than in the



<211>48 <212>DNA <213> Mus musculus <400> 16 agatctagtc agaacattgt acatagtaat
ggaaacacct atttagaad8 <210> 17 <211> 7 <212> PRT <213> Mus musculus <400> 17 Lys Val Ser

Asn Arg Phe Ser 15 <210> 18 <211> 21 <212> DN?} <213> Mus musculus

control, although the difference was not statistically significant. For 1A9-recognized oligomers
composed of AP x-40, there was no significant difference between the two groups (Fig, 7-2E).
The structural change from AP monomer to oligomer occurs in the earliest period of the process
of AR polymerization. The ratio between AD oligomer and monomer (/M index) can be used

5 as aclinical indicator reflecting the pathological conditions of AD.  As shown in Figs. 7-2F and
7-2H, the O/M indices for AB42 and AP4G were significantly increased in the AD patient group
as compared to the healthy control group (1A9, P=0.0137 for AB42 and P=0.0429 for AB40; 2C3,
P=0.0012 for AP42 and P=0.0051 for AP40).  The results described above show that the 1A9-
and 2C3-positive three-dimensional structures are present as AP oligomers in LPD-CSF, and

10 increased in AD patients. In addition, the results obtained by the present inventors

demaonstrated that the structural conversion of lipoprotein-free soluble AB to the oligomeric
intermediates occurs in CSF of AD patients, and the oligomers can be detected as useful

biclogical markers for diagnosis of sporadic AD.

15 [Example 8]
Passive immunotherapy using monoclonal 1A9 and 2C3 prevents the onset of memory
disturbance in Te2576
To assess the in vivo preventive/therapeutic effect of passive immunotherapy based on
the administration of TA9 (n=13} or 2C3 (n=11), the present inventors administered 1A9 or 2C3
20 (0.4 mg/kg/week), or PBS to Tg2576 mice via the caudal vein during the 4 to 13 month period.
The memory function was assessed at 13 months old in terms of the following four types of

learning/behavioral paradigms:
(1) short-term memory in Y-maze test (Fig. 8A);
(2) object recognition memory in novel object recognition test (Fig. §B);
25 (3) spacial mermory in water maze test (Fig, 8C); and
(4) associative emotional memory in contextual fear conditioning test (Fig. 8D).

As compared to 1 A9~ and 2C3-administered Tg2576 mice, PBS-administered Tg2576
mice showed significant learning and behavioral impairments (Fig. 8A to 8D),  Unlike the
memory function of PBS-administered Tg2576 mice (n=10), the memory function of 1A9 and

30 2C3-administered Tg2576 mice was indistinguishable from that of age-matched
non-administered wild type cohort mice, which was previously determined. Therefore, 1A9
and 2C3-administered Tg2576 mice were shown to retain both short- and long-term memory,
which were impaired in the PBS administration group.  That is, the present inventors obtained
evidence supporting the view that the onset of memory disturbance, in particular AD, can be

35 prevented by conducting passive immunotherapy targeting AP oligomers before the onset.
Furthermore, the result described above presents the first in vivo evidence that directly indicates



<400> 18 aaagtttcca accgattttc t21 <210> 19 <211> 9 <212> PRT <213> Mus musculus <400> 19
Phe Gin Val Ser His Val Pro Pro Thr 15 <210> 20 <211> 27 <212> DNA <213> Mus musculus Page
8 <210> 21 <211> 455 <212> PRT <213> Mus musculus <400> 21 Gin Val Thr Leu Lys Glu Set Gly
Pro Gly lle Leu Gin Pro Set Gin 151015 Thr Leu Seti_eu Thr Cys Ser Phe Set Gly Phe Ser Leu Thr
Thr Ser 202530 Ala Met Gly Val Ser Trp Val Arg Gin Pro Set Arg Lys Gly Leu Glu 354045 Trp Leu Ala
His lle Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ser 505560 Leu Lys Set Arg Leu Thr lle Ser Lys Asp
Thr Set Set Asn Gin Val 65707580 Phe Leu Lys lle Thr Set Val Asp Thr Ala Asp Thr Ala Thr Tyr Tyr

859095 Cykapdep AlipbipsrGiye kep@ibiBI§oribe MeteAsiEyroFppd Giyraie«sly 100105110 Thr Set Val Thr
Val Set Set Ala Lys Thr Thr Pro Pro Set Val Tyr 115120125 Pro Leu Ala Pro Gly Cys Gly Asp Thr Thr

Gly Ser S%}{/%;Ij’lgrgkeu
Momnoclonal 1A9 prevents AB accumulation in the brain of Tg2576
5 - Tg2576 mice administered with PBS (n=10} and Tg2576 mice treated with passive

immunotherapy during the 4 to 13 month period (1A% administration group, n=13; 2C3
administration group, n=11) were dissected after the learning/behavioral experiments. The
amount of A accumulated in the brain (cerebral cortex vs. hippocampus) was determined in the
following three fractions (150 mg/extract) prepared by serial extraction: soluble fraction in Tris

10 buffer containing protease inhibitors; 2% SDS-soluble amyloid fraction; and 2% SDS-insoluble
and 70% formic acid-soluble amyloid fraction. It is considered that non-accumulative,
physiological AB molecules are contained in the Tris buffer fraction, while 2% SDS-soluble AB
includes A in diffuse senile plaques before amyloid fibril formation, immunocytochemically
undetectable A, and conformationally altered, accumulative soluble oligomeric AB. AP was

15 selectively quantified by AP40 and AB42 end-specific ELISA (BNT77/BA27 specific for AB40,
BNT77/BCO3 specific for AP42, WAKO kit). There was no marked difference among the three
groups in the AB concentration in the Tris buffer fraction where the major components were
non-accumulative, physiological A molecules (Figs, 9A and 9C, AP x-40; Figs. 9B and 9D,
AB x-42). Regarding soluble AP} accumulated in the brain (SDS fraction), a significant

20 suppressive effect on the accumulation of AR x-40 and AD x-42 in the cerebral cortex was
observed only in the 1A9 administration group (Fig. 9E, AP x-40; Fig. 9F, AB x-42}. No
accumulation-suppressive effect was observed in the hippocampus (Fig. 9G, AR x-40; Fig. 9H,
AB x-42). Meanwhile, regarding insoluble AS accumulated in the brain (FA fraction), a
significant suppressive effect on the accumulation of AR x-40 in the cerebral cortex was

25 observed only in the 1A% administration group (Fig. 91, AP x-40; Fig. 9], Ap x-42). No
accumulation-suppressive effect was observed in the hippocampus (Fig. 9K, Ap x-40; Fig. 9L,
AP x-42). The All immunoblot analysis of the SDS-soluble fractions showed a suppressive
effect on the accumulation of All-positive oligomer (dmer) in the cerebral cortex in the two
antibody treatment groups (Fig. 9M).

30
[Example 10]
Plasma AP cligomers are increased by passive immunotherany with 1A9 and 2C3

There was no significant difference in the plasma AP concentration among the following

three groups: Tg2576 mice administered with PBS (n=10}, and Tg2576 mice treated with passive

35  immunotherapy during the 4 to 13 month period (1A% administration group, n=13; 2C3
administration group, n=11) (Fig. 104, AP x-40; Fig. 10B, AB x-42). There was also no



130135140 Gly Cys Leu Val Lys Gly Tyr Phe Pro Glu Set Val Thr Val Thr Trp 145150155160 Asn Ser
Gly Set Leu Set Set Set Val His Thr Phe Pro Ala Leu Leu 165170175 Gin Set Gly Leu Tyr Thr Met Set
Set Set Val Thr Val Pro Set Set 180185190 Thr Tip Pro Set Gin Thr Val Thr Cys Set Val Ala His Pro
Ala Set 195200205 Set Thr Thr Val Asp Lys Lys Le#?Glu Pro Set Gly Pro lle Set Thr 210215220 lle
Asn Pro Cys Pro Pro Cys Lys Glu Cys His Lys Cys Pro Ala Pro 225230235240 Asn Leu Glu Gly Gly
Pro Set Val Phe lle Phe Pro Pro Asn lle Lys 245250255 Asp Val Leu Met lle Set Leu Thr Pro Lys Val
Thr Cys Val Val Val 260265270 Asp Val Set Glu Asp Asp Pro Asp Val Gin lle Set Trp Phe Val Asn
275280285 zPidigend distrSet Thihtld g/ A2akiiakBet THELeu Pro lle Gin His Gin Asp 305310315320
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37037538present inventors assessed the level of physiological S&hne»soiubie and —msoluble AP oligomers
5 inpooled brain homogenates, and the level of AB oligomers in the peripheral blood and plasma.
There was no difference in the amount of physiological saline-soluble AP oligomers in the
pooled brain homogenates among the treatment groups (Fig. 10D). Meanwhile, the amount of
insoluble AP oligomers was shown to be reduced in the 1 A9 and 2C3 treatment groups (Fig.
10E).  Furthermore, pooled plasma from each group (albumin-depleted plasma, upper part of
16 Panel F; albumin/lipoprotein-depleted plasma, lower part of Panel F) was assayed for A
oligomers by A1l dot blotting, The result shows that the oligomers were present in the plasma
from PBS-administered Tg2576 mice (Fig. 10F). All-positive oligomers in plasma were
clearly increased in the passive immunotherapy groups as compared to the PBS administration
group (Fig. 10F). The proportion of 2C3-recognized oligomers in a lipoprotein-bound form
15 was greater than that of 1 A9-recognized oligomers (lower part of Panel F).  Furthermore,
plasma A oligomers were detected by A1l immunoprecipitation.  The result shows that the
oligomers of about 200 kDa were increased in Tg2576 mice treated with passive immunotherapy
as compared to the PBS administration group (Fig. 10G). The increase in plasma AP oligomers
in the passive immunotherapy groups can be considered to directly reflect enhanced cerebral
20 clearance. Thus, the present inventors obtained evidence that direct target molecules for
intravenous passive immunotherapy are also present in blood in addition to brain, and that
oligomer-selective cerebral clearance can be enhanced through peripheral sites of action. That
is, the present inventors showed the clinical usefulness of the intravenous passive
immunotherapy.
25
[Example 11}
Formation of senile amyloid plagues and swollen dystrophic neurites can be suppressed by

passive immunotherapy using 1A9 and 2C3
Immunchistochemical AR deposition was suppressed in the passive immunotherapy

30 groups (Fig. 11A). The formation of thioflavin S-positive senile amyloid plaques was
significantly suppressed in both the cerebral cortex and hippocampus (Fig. 11B, upper part), and
the reduction was also clearly demonstrated by histochemistry (Fig. 11B, lower part), The
formation of synaptophysin-positive swollen dystrophic neurites was also significantly
suppressed in the passive immunotherapy groups (Fig. 11C).

35
[Example 2]



‘lle Set Val Glu Trp Thr Set Asn Gly His Thr Glu Glu Asn Tyr Lys 385390395400 Asp Thr Ala Pro Val
Leu Asp Set Asp Gly Set Tyr Phe lle Tyr Set 405410415 Lys Leu Asn Met Lys Thr Set Lys Trp Glu Lys
Thr Asp Set Phe Set 420425430 Cys Asn Val Arg His Glu Gly Leu Lys Asn Tyr Tyr Leu Lys Lys Thr
435 lle Set Arg 450 <210>22 <211>1368 <212>DNR <213>Hue 440 Set Pro Gly Lys 455 musculus
445 <400>22 caggttactc tgaaagagtc tggccctggg atattgcagc cotcccagac cctcagtctg 60 acttgttctt
tctctggatt ttcactgacc acttctgcta tgggtgtgag ctgggttcgt 120 cagcecttcaa gaaagggtct ggagtggcetg gcacacattt
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Immunostaining analvsis using anti-synaptophysin and anti-drebrin antibodies

1A9 and 2C3 suppressed the presynaptic and postsynaptic degeneration in the cerebral
neocortex (Fig. 12).

[Example 13}
The antibodies translocate to the brain

The existence/localization of deposited AP and cerebral mouse IgG was assessed using
a confocal laser microscope.  The result shows that mouse IgG is localized almost
independently of deposited AP within the areas containing diffuse senile plagues. Mouse IgG
was observed only in the passive immunotherapy groups (1A9, Fig. 13A; 2C3, Fig. 13B), but not
in the PBS administration group (Fig. 13C). Thus, a fraction of the antibodies administered
into the blood was considered to transiocate to the brain.  This result shows that the preventive
effect on memory disturbance was produced not only through the direct neutralization of the
toxicity of soluble AP polymers by the antibodies translocated to the brain, but also through the
clearance of soluble AP polymers in the form of a complex with the antibodies into the blood.
Thus, the therapeutic effect was considered to be based on multiple action mechanisms.

[Example 14]
Preparation of AB oligomer-specific monoclonal antibodies {5AS. 5A9, 4F7. 4H5. 6E4, and 6H4)
and dot blot analvsis

33 clones prepared by the above-deseribed method that uses the AR 1-40 oligomer as an
antigen were assessed by dot blot analysis.  The result showed that the six types of monocional
antibodies specifically recognize A oligomers. As shown below, the isotype of the six types of
antibodies (4F7, 4HS5, SAS, 5A9, 6E4, and 6H4) was determined:
4F7T: x for the L chain, and Ig(G2a for the H chain;
4HS5: « for the L chain, and IgG2a for the H chaing
SAS: x for the L chain, and [gG2b for the H chain;

SA9: x for the L chain, and Ig(G2b for the H chain;

6E4: x for the L. chain, and IgG1 for the H chain; and

6H4: « for the L chain, and IgG2b for the H chain.

Furthermore, the immuno-dot blot analysis showed that, as with 2C3 described above, the 4F7,
4HS5, 5A5, 5A9, 6E4, and 6H4 antibodies specifically bind to AB oligomers but do not recognize
AR monomers (see Fig. 14).

[Exampie 15]
Inhibition ELISA




actgggatga tgacaagcgc 180 tataacccat ccctgaagag ccggctcaca atctccaagg atacctccag caaccaggta 240
ttcctcaaga tcaccagtgt ggacactgca gatactgcca catactactg tgctcgaaag 300 ggactgggag gtgctatgga
ctactggggt caaggaacct cagtcaccgt ctcctcagcc 360 aaaacaacac ccccatcagt ctatccactg gecccctgggt
gtggagatac aactggttcc 420 tccgtgactc tgggatgect gdteaagggce tacttcectg agtcagtgac tgtgacttgg 480
aactctggat ccctgtccag cagtgtgcac accttcccag ctctcctgca gtctggactc 540 tacactatga gcagctcagt
gactgtcccc tccagcacct ggccaagtca gaccgtcacc 600 tgcagcgttg ctcacccagce cagcagcacc acggtggaca
aaaaacttga gcccagceggg 660
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To assess the AP oligomer-selective binding activity of the six types of antibodies (4F7,
4115, 5AS, 5A9, 6E4, and 6H4), each antibody was mixed with stepwise-diluted AP oligomers or
monomers {“inhibitors”), and the pre-mixed solutions were added to AB oligomer-immobilized
96-well immunoplates, and then incubated (see the “Methods™ section).  The commercially
available 4G8 and 6E10 antibodies were used as control antibodies that nonselectively bind to
AP oligomers and monomers. When an antibody selectively binds to A oligomers, the
antibody pre-mixed with AB monomers does not bind to the AR monomers in the solution, and
therefore can bind to immobilized AP oligomers.  On the other hand, the antibody pre-mixed
with AB oligomers binds to the A oligomers in the solution, and therefore the amount of
antibody bound to immobilized Af oligomers is reduced with the increase in inhibitor
concentration.  The results for the six types of antibodies (4F7, 4H5, 5A5, 5A9, 6E4, and 6H4)
showed concentration-dependent reduction in the amount of bound antibody when AP oligomers
were used.  In conirast, no such strong reduction in binding was detected when AP monomers
were used (see Fig. 15). Meanwhile, for 4G8 and 6510, the concentration-dependent reduction
in the amount of bound antibody was observed when Al monomers and oligomers were used
(see Fig. 15). These results suggest that the six types of antibodies (4F7, 4HS, 5AS5, 5A9, 614,
and 6H4} selectively bind to AR oligomers.

[Example 16]
The activity of the six tvpes of antibodies (4F7, 415, 5AS5, SA9. 6E4. and 6H4) to neutralize
Ab-induced neurotoxicity

To assess whether the six types of antibodies (4F7, 4H5, 5A5, 5A9, 6E4, and 6H4) have

an activity of neutralizing AP-induced neurotoxicity, human neuroblastoma cells (SH-SYS5Y)

were cultured in a medium containing AP 1-42 (12.5 pM) in the presence or absence of the
antibodies for 24 hours, and the change in AR 1-42-induced cytotoxicity was monitored. Asa
result, the cytotoxicity was enhanced by addition of contrel IgG (3F1).  Although the
cytotoxicity was also increased by addition of the 4F7 and 4H35 antibodies, the increase was
smaller than that observed for 3F1 (see Fig. 16). The remaining four types of antibodies (5AS,
SAS, 6E4, and 6H4) were found to markedly reduce the cytotoxicity (see Fig. 16). The results
described above demonstrate that the four types of antibodies (5AS, 5A9, 6E4, and 6H4) have a
strong activity of neutralizing AB-induced neurotoxicity.  Since 4F7 and 4H5 lowered the
cylotoxicity as compared to control IgG, these antibodies are alse inferred to have an activity of

neutralizing AB-induced neurotoxicity.

[Example 17]
The activity of the six tvpes of antibodies (4F7. 4HS. SAS, 5A9. 6E4. and 6H4) 1o suppress AB




cccatttcaa caatcaaccc ctgtcctcca tgcaaggagt gtcacaaatg cccagctcct 720 aacctcgagg gtggaccatc
cgtcttcatc ttccctccaa atatcaagga tgtactcatg 780 atctccctga cacccaaggt cacgtgtgtg gtggtggatg
tgagcgagga tgacccagac 840 Page 10 gtccagatca agagaggatt tggatgagtg gagagaacca ccaccagcag
aaccctggag gacaccgcac aaaacaagca aaaaat tact gelggtttgt acaacagtac gcaaggagtt tctcaaaaat
agcagttgtc acatcagtgt cagtcctgga agtgggagaa acctgaagaa gaacaacgtg tatccgggtg caaatgcaag
taaagggcta caggaaagat ggagtggacc ctctgacggt aacagattcc gaccatctcc gaagtacaca gtcagcaccc
gtcaacaaca gtcagagctc gtcagtctca agcaatgggc tcttactica ttctcatgca cggtctccgg cagcetcagac tecccatcca
% dggt atacagagga tatatagcaa acgtgagaca gtaaatga acaaacccat
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detected by the ThT fluorescence intensity assay method in a solution (medium) whose

5 composition was the same as that used in the experiment for AB-induced newrotoxicity {see the
“Methods” section). 6E4 and 6H4 were found to suppress the fibril formation in an antibody
concentration-dependent manner (see Fig. 17).  The other four antibodies (4F7, 4H5, 5AS, and
5A0) were also inferred to have an activity of suppressing the fibril formation, since the
antibodies exhibited the tendency of suppressing the fibril formation as compared to control IgG.

i0
Discussion

The data obtained by the present inventors show that monoclonal 1A9 and 2C3
specifically recognize the “neurotoxic epitope” and “polymerization epitope™ of soluble AR
polymers that are responsible for the toxic activity and antigen fibril formation activity. Since

15 monoclonal 1A% and 2C3 do not react with solubie AB monomers, which are physiological
molecules, it can be concluded that a three~-dimensional structure having the epitope that is
recognized by 1A9 or 2C3 is specific to soluble oligomeric polymers.  The experiments using
ultrafiltration and molecular sieve revealed that the size of 1A9- and 2C3-immunoreactive
oligomers is greater than 100 kDa (>20mer). The result of morphological observation by AFM

20 demonstrated that the toxic polymers are morphologically heterogeneous (granular, bead-shaped,
and ring-shaped).

To demonstrate that the toxic polymers are actually bioactive molecules that exhibit in
vivo synaptic toxicity, the present inventors commenced treatment of young Tg2576 mice before
the onset of memory disturbance with anti-AP oligomer passive immunotherapy targeting 1A9-

25  and 2C3-recognized toxic polymers. For the first time, the present inventors presented
evidence supporting that age-dependent memory deterioration that naturally develops in Tg2376
mice can be prevented by passive immunotherapy using anti-Af oligomer-specific antibodies
(1A% and 2C3). Herein, short-term memory disturbance assessed by the Y-maze test is similar
to the AP accumulation-associated memory disturbance observed in mild cognitive impairment

30 (MCI) and early AD.  The Y-maze test showed excellent and almost normal results in Tg2576
mice administered with 1A% and 2C3, respectively.  When assessed by the novel object
recognition task, Morris water maze, and contextual fear conditioning task, the long-term
memory was maintained nearly normal by the anti-AP oligomer antibodies.

A selective increase in All-positive oligomers in blood was observed in the

35  antibody-treated mouse groups as compared to the PBS treatment group, which is consistent with
the ability of the antibodies to prevent the onset of memory disturbance (the memory



202530 Asn Gly Asn Thr Tyr Leu His Trp Tyr eu Gin Lys Pro Gly Gin Ser 354045 Pro Lys Leu Leu lle
Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 505560 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
Pile Thr Leu Lys lle 65707580 Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser
859095 Thr His Val Pro Leu Thr Pile Gly Ala Gly Thi8Lys Leu Glu Leu Lys 100105110 Arg Ala Asp Ala
Ala Pro Thr Val Ser lle Pile Pro Pro Ser Ser Glu 115120125 Gin Leu Thr Ser Gly Gly Ala Ser Val Val
Cys Pile Leu Asn Asn Phe 130135140 Tyr Pro Lys Asp lle Asn Val Lys Trp Lys lle Asp Gly Ser Glu
Arg 145150155160 Gin Asn Gly Val Leu Asn Ser Trp Thr Asp Gin Asp Ser Lys Asp Ser 165170175
Thr Tyr SepaftetSecSailTr Lald hhd entibhdyl ysaspiGlecTontbited 80185190 Augpktisidgn Ser Tyr Thr
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Glu Cys 2%591% -;?osi%vc? oiéomcrs as comparec} to the 1A9 antibody treatment. However, the cerebral AB

accumulation-suppressing effect of the 2C3 antibody treatment was unclear.  Accordingly,

5 1AS-recognized oligomers were considered to have greater contribution to the cerebral AR
accumulation than 2C3-recognized oligomers. The involvement of the polymers in cerebral AR
accumulation can be explained based on the following assumption: neurotoxic 1A9 polyrers are
soluble toxic oligomers that are somewhat conformationally, while neurotoxic 2C3 polymers are
very unstable, short-lived oligomeric intermediates that appear at an early stage of the

10 polymerization process, the conformation of which is easily changed.

The present inventors disclose herein the in vivo preventive effect of anti-oligomer
antibodies on Alzheimer’s disease, and this is the first evidence that directly demonstrates that
toxic Af} cligomers formed in vivo can inhibit the fimctions of nerve cells, thereby inducing the
symptoms of Alzheimer’s disease,

13 The data obtained by the present inventors is also the first evidence supporting the view
that AP exhibits in vive nevrotoxicity in the human brain. It is well known that the haman
entorhinal cortex is an area that is easily affected with AD. In this area, NFT formation and
nerve cell loss precede the formation of senile plagues.  Thus, the entorhinal cortex is an
exceplional area to whick the commonly accepted amyloid cascade hypothesis cannot be applied.

20 However, this inconsistency has been neglected and remained unstudied for a long time.

The present inventors proposed and examined the hypothesis that previously
unidentifiable, invisible AP oligomers are harmful for nerve cells in the entorhinal cortex and
cause memory disturbance. To examine this hypothesis, the present inventors performed
sermi-quantitative analysis of 1A9- and 2C3-immunoreactive {2mer in the entorhinal cortex of

25 elderly individuals who were mostly at Braak NFT stages [ to [II.  The 1A9-and
2C3-immunoreactive 12mer were already present in the entorhinal cortex of healthy individuals
at Braak NET stages I to 11, and increased with the advancement of Braak NFT stage. The
12mer was found to be significantly increased in AD.  Thus, the appearance of 1A9- and
2C3-immunoreactive 12mer was demonstrated to precede the onset of cognitive impairment in

30 the human brain. On the other hand, by biochemical and immunohistochemical technigues, it
was demonstrated that senile plagues contain 1AS- and 2C3-immunoreactive AB oligomers. In
addition, insolubilized amyloid fibrils themselves were revealed to have an activity of
neutralizing the neurotoxicity. These findings suggest that, under conditions where AR
oligomers are present without senile plague formation, AB oligomers exert in vivo toxicity and

35  thus can be a cause of memory disturbance.

As described above, the data of the present inventors show for the first time evidence



<400> 24 gatgttgtga tgacccaaac tccgctctee ctgectgtca gtcttggaga tcaagectcc60 atctcttgca gatctagtca
gagccttcta cacagtaatg gaaacaccta tttacattggl20 tacctgcaga agccaggcca gtctccaaag ctcctgatct
acaaagtttc caaccgatttl80 tctggggtcc cagacaggtt cagtggcagt ggatcaggga cagatttcac actcaagatc240
agcagagtgg aggctgagga tctgggagtt tatttctget ctcaaagftac acatgttccg300 ctcacgttcg gtgctgggac
caagctggag ctgaaacggg ctgatgctgc accaactgta360 tccatcttcc caccatccag tgagcagtta acatctggag
gtgcctcagt cgtgtgcttc420 ttgaacaact tctaccccaa agacatcaat gtcaagtgga agattgatgg cagtgaacga480
caaaatggcg tcctgaacag ttggactgat caggacagca aagacagcac ctacagcatg540 agcagtaccc tcacgttgac

caaggacgdrtaigadiogbcatateag dtatactiytgag600igtoaetcacasajmgdicansytteatc catfigicaagagct
tcaacaggag igasigaasht SR 10 RRcRkL> Wihsedln RR s 2dmnMus, U6yl 500%% AR Cin Val
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Leu THr llenSeiokysiA6pdbe Gertderdemniny ahbreybatihe temikieie ThasSerMal Asp Thr Ala
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directly neutralize in vivo soluble AP oligomiers that cause memory impairment. The second

possibility, the “sink theory”, is that the antibodies act peripherally to deplete the peripheral
blood AB pool and thus activate AP clearance from the brain.  DeMattos ef al. have reported

10 that a peripherally administered anti-Af antibody rapidly transports not only cerebral Ap
monomers but also AP dimers into plasma, and also cerebral AB into CSF (DeMattos RB er al.,
PNAS, 98; 8850-8855, 2001). The present inventors also revealed that AP oligomers are
present in human CSF and increased in AD patients.  Thus, the present invenfors demonstrated
that the AP oligomers can be used as diagnostic markers for AD.  Furthermore, the present

15 inventors presented the first evidence supporting the view that A oligomers are present in the
plasma of Tg2576 mice, and, in passive immunetherapy by which AP oligomers are specifically
captured and neutralized through intravenous injection, intracercbral antibody delivery is not
required and the clearance of AB oligomers from the brain to blood can be enhanced at the
peripheral sites of action, i.e., blood vessels. In addition, the present inventors presented the

20 first evidence that passive immunotherapy can suppress senile amyloid plague formation, and
indirectly suppress nerve cell damage (swollen dystrophic neurite formation) through senile
amyloid plaque suppression.  These results confirm that the AB oligomer is the molecular basis
for the onset of Alzheimer’s disease, and selective control using oligomer-specific antibodies
enables the control of Alzheimer’s disease from a prophylactic viewpoint, in addition to a

25 therapeutic viewpoint. Furthermore, a fraction of the administered antibodies was proven to
translocate into the brain.  This suggests that the effect of éuppressing mermory disturbance is
exerted by a combination of muliiple actions such as dirf;ct neutralization of soluble Af
oligomers in the brain, transport of antibody-AP oligomer immune complexes into blood by the
neonatal Fc receptor (Deane R, 20035, J Neurosci), and the “sink™ action described above.

30 The establishment of accurate pre-onset diagnosis to identify cases at a high risk of
developing AD is essential to design preventive/therapeutic strategies. The significant increase
in the CSF O/M ratio in AD, which is reported herein, is expected to be one of the leading
candidates for pre-onset diagnostic markers.

35 Industrial Apphcability

The antibodies provided by the present invention can be used, for example, in



<212>DNA <213>Mus musculus <400>26  caggttactc tgaaagagtc tggccctggg atattgcagc cctcccagac
cctcagtctg 60 acttgttctt tctctggatt ttcactgacc acttctgcta tgggtgtgag ctgggttcgt 120 cagcecttcaa
gaaagggtct ggagtggctg gcacacattt actgggatga tgacaagcgc 180 tataacccat ccctgaagag ccggctcaca
atctccaagg atacctccag caaccaggta 240 ttcctcaaga t@%ccagtgt

intravenous injection-based preventive passive immunotherapy for Alzheimer’s disease, and as
biological markers for pre-onset diagnosis, disease monitoring, drug efficacy
monitoring/assessment for the disease, and such.
Furthermore, the antibodies of the present invention are expected to greatly contribute to
5 the establishment of preventive/therapeutic methods for Alzheimer’s discase that are selective to

molecules responsible for evoking the pathological conditions of the disease, and the
establishment of early diagnostic markers. The present inventors obtained evidence supporting
that antibody therapies, even when they target intracerebral pathological conditions, can be
satisfactorily achieved by peripheral intravenous administration, without the need to consider

10  intracerebral transfer of the antibodies. In addition, the present inventors obtained evidence
demonstrating that a fraction of administered antibodies translocates to the brain and produces a
direct effect even in peripheral intravenous administration therapy, again without the need to
consider intracerebral transfer of the antibodies. Thus, the present invention is expected to
rapidly accelerate the progress of antibody therapeutics for Alzheimer’s disease.



ggacactgca gatactgcca catactactg tgctcgaaag 300 ggactgggag gtgctatgga ctactggggt caaggaacct
cagtcaccgt ctcctca 357 <210> 27 <211> 112 <212> PRT <213> Mus musculus <400> 27 Asp Val Val

Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu @y 151015 Asp-Gin Ala Ser lle Ser Cys Arg Ser Ser
Gin Ser Leu Leu His Ser 202530 Asn Gly Asn Thr Tyr Leu His TLp Tyr Leu Gin Lys Pro Gly Gin Ser
354045 Pro Lys Leu Leu lle Tyr Lys Val Ser A% Aé%@@ Ser Gly Val Pro 505560 Asp Arg Phe Ser
Gly Ser Gly Ser Gly tar Asp Phe Thr Leu Lys IIeIG 0 Ser Arg Val Glu Ala Glu Asp Leu Gly Val
Tyr Phe Cys Ser Gin Ser 859095 Thr His Val Pro Leu Thr Phe Gly Ala Gly tar Lys Leu Glu Leu Lys

100105110 £210> 28n<ditibo $26indike I PNAAR oligomer, which is the antibody of (1) or (2)
below:
5 (1) an antibody that comprises an H chain having the amino acid sequence of SEQ ID
NO: 89 as CDRI, the amino acid sequence of SEQ ID NO: 91 as CDR2, and the amino
acid sequence of SEQ ID NO: 93 as CDR3, and an L chain having the amino acid
sequence of SEQ ID NO: 95 as CDR1, the amino acid sequence of SEQ ID NO: 97 as
CDR2, and the amino acid sequence of SEQ ID NO: 99 as CDR3;
10 (2) an antibody that comprises an H chain having the amino acid sequence of SEQ ID
NO: 85 as VH, and an L chain having the amino acid sequence of SEQ ID NO: 87 as
VL.

2. The antibody of claim 1, wherein the antibody is a chimeric antibody or a

15 humanized antibody.

3. A composition comprising the antibody of claim 1 or 2 and a pharmaceutically

acceptable carrier.

20 4. - An agent against cognitive impairment, which comprises the antibody of claim

1 or 2 or the composition of claim 3 as an active ingredient.

5. A therapeutic agent for Alzheimer’s disease, which comprises the antibody of
claim 1 or 2 or the composition of claim 3 as an active ingredient.

25
6. An agent for suppressing the progression of Alzheimer’s disease, which
comprises the antibody of claim 1 or 2 or the composition of claim 3 as an active

ingredient.

30 7. An agent for suppressing senile plaque formation, which comprises the

antibody of claim 1 or 2 or'the composition of claim 3 as an active ingredient.

8. An agent for suppressing AR accumulation, which comprises the antibody of
clamm 1 or 2 or the composition of claim 3 as an active ingredient.

35
9. An anti-neurotoxic agent, which comprises the antibody of claim 1 or 2 or the

composition of claim 3 as an active ingredient,



<213> Mus musculus <400> 28 gatgttgtga tgacccaaac tccgctctce ctgectgtca gtcttggaga tcaagcectcc60
atctcttgca gatctagtca gagccttcta cacagtaatg gaaacaccta tttacattgg120 tacctgcaga agccaggceca
gtctccaaag ctcctgatct acaaagtttc caaccgattt180 tcté ggtcc cagacaggtt cagtggcagt ggatcaggga
cagatttcac actcaagatc240 agcagagtgg aggctgagga tctgggagtt tatttctgct ctcaaagtac acatgttccg300

ctcacgttcg gigctgggac ¢ tggag ctgaaas3 %;21 > 29<211> 7 Page 13 <212> PRT <213> Mus
musculus <4g0> 29 ?%é%gf Ef% el%%@]%/a &Y éf@j JUBPILOB 1 W54 CopRises 188 Plus
musculus <40itRodn A tetactCighstghsayepesitinos, i Blas ancgite RREEAL3> Mus musculus
<400> 31 His lle Tyr Trp Asp Asp Asp Lys Arg 15 <210> 32 <211> 27 <212> DNA <213> Mus muscu

us <400> 3%1?a°att5%?ta%9§ta§g§f§s"’t‘ g}?n%%%%%cz)gétzy}(\);hls{:% comprises the antibody of claim 1 or

5 2 or the composition of claim 3 as an active ingredient.

12. A method for detecting an AP oligomer, which comprises the step of detecting
an Ap oligomer contained in a sample collected from a subject using the antibody of
claim 1 or 2.

10
13 A method of providing data useful for diagnosing whether or not a subject is a
possible Alzheimer’s disease patient, which comprises using the antibody of claim 1 or

2 to detect an AP oligomer in a sample collected from a subject,

1.5 14. A method of providing data useful for diagnosing whether or not a subject is a
possible Alzheimer’s disease patient, which comprises the steps of:
(a) contacting a sample collected from a subject with the antibody of claim 1 or 2; and
(b} measuring the amount of AB oligomer in the sample,
wherein the subject is determined to be a possible Alzheimer’s disease patient, when

20 the amount measured in step (b) is higher than that of a healthy individual.

is. A method of pro'viding data useful for diagnosing whether or not a subject is a

possible Alzheimer’s disease patient, which comprises the steps of:

(a) contacting a sample collected from a subject with the antibody of claim 1 or 2 and
25  an antibody that binds to an AB monomer; and

(b) measuring the ratio of AP oligomer to AP monomer in the sample,

wherein the subject is determined to be a possible Alzheimer’s disease patient, when

the ratio measured in step (b) is higher than that of a healthy individual.

30 1le. The method of any one of claims 12 to 15, wherein the sample is blood or

cerebrospinal fluid.

17. A pharmaceutical agent comprising the antibody of claim 1 or 2 for use in the
method of any one of claims 12 to 15,

35
18. A kit comprising the an%i‘body of claim 1 or 2 for use in the method of any one
of claims 12 to 15.



<211> 9 <212> PRT <213> Plus musculus <400> 33 Lys Gly Leu Gly Gly Ala Met Asp Tyr 15 <210>
34 <211> 27 <212> DNA <213> Plus musculus <400> 34 aagggactgg gaggtgctat ggactac27 <210> 35
<211> 16 <212> PRT <213> Mus musculus <400> 35 Arg Ser Ser GIn Ser Leu Leu His Ser Asn Gly
Asn Thr Tyr Leu His 151015 <210> 36 Page 14 <2T2> DNA <213> Mug musculus <400> 36
agatctagtc agagccttct acacagtaat ggaaacacct atttacat48 <210> 37 <211> 7 <212> PRT <213> Mus
musculus <400> 37 Lys Val Ser Asn Arg Phe Ser 1 <210> 38 <211> 21 <212> DNA <213> Mus

musculus <4 8 t accgattttc t21 <210> 39 <211> 9 <212> PRT
O RS PR I S a3 95 AB-OLIGOMER, AND USE

THEREOF
ABSTRACT

The present inventors succeésfully produced monoclonal antibodies that are specific to
only soluble AP oligomers, but do not recognize soluble AR monomers, which are physiological
molecules. It was demonstrated that the antibodies are useful as diagnostic/therapeutic
monoclonal antibodies for Alzheimer’s disease.

10

{No Suitable Figures)



<213> Mug musculus <400> 39 Ser Gin Ser Thr His Val Pro Leu Thr 15 <210> 40 <211> 27 <212>
DNA <213> Mus musculus <400> 40 tctcaaagtaggeatgttcc getcacg27 <210> 41 <211> 447 <212>
PRT <213> Mug musculus <400> 41 Gin Val Thr Leu Lys Asp Ser Gly Pro Gly lle Leu Gin Pro Ser Gin
151015 Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser 202530 Gly Met Gly Val
Ser Trp lle Arg Gin Pro Ser Gly Lfé%i@”ﬁ&u%ﬁ?g%%ms Trp Leu Ala His lle Tyr Trp Asp Asp Asp Lys
Arg Tyx Ash Praoe1-50a260, Page 15 Leu Lys Ser Arg Leu Thr lle Ser Lys Asp Thr Ser Ser Asn Gin
Val 65707580:2hetets | ys-Harbhr Ser Val Asp Thr Ala Asp Ser Ala Thr Tyr Tyr 859095 Cys Ser Thr
Met lle Thr Gly Phe Val Tyr Trp Gly Gin Gly Thr Leu 100105110 Val Thr Val 8cr Ala Ala Lys Thr Thr
Ala PFdSe&r \/"ﬁﬁ;ﬁoﬁ‘fosﬁ’gﬁlffgl%ﬁ%@qﬁlg%f‘o RarCys' R Fs gt Thr & Ser Ser Val Ala Leu Gly
CYS 130> wm7-x0801YIP

<150 JP 2008-28386
<151> 2008-02-08

<150> U8 61/085,545
151> 2008-08-01

<150> JP 2008-201058
<151> 2008-08-04

<160> 120

«170> PatentIn version 3.4
<210> 1

<211l> 4582

<212» PRT

<213> Mus mugculus

<40C> 1

Asp Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 i5

Ser Arg Lys Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Ser Ser Phe
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Glu Lys Gly Leu Glu Trp Val
35 40 45

Ala Tyr Ile Ser Ser Gly Ser Ser Ala Ile Tyr Tyr Ala Asp Thr Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Pro Lye Asn Thr Leu Phe
Leu Gln Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyy Tvr Cys
85 90 85

2la Arg Ser Gly Asp Thr Met Asp Tyy Trp Gly Gln Gly Thr Ser Val
100 105 110

Thr Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala
115 12¢ 125

Pro Gty Cys Gly Asp Thr Thr Gly Ser Ser Val Thr Leu Gly Cys Leu
130 135 140

Val Lys Gly Tyr Phe Pro Glu Ser Val Thr val Thr Trp Asn Ser Gly
145 150 1585 160

Ser Leu Ser Ser Ser Val His Thr Phe Pro Ala Leu Leu Gln Ser Gly
165 170 175

Leu Tyr Thr Met Ser Ser Ser Val Thr Val Pro Ser 8Sex Thr Trp Pro
180 185 190



130135140 Leu Val Lys Gly Tyr Phe Pro Glu Pro Val Thr Leu Thr Trp Asn Ser 145150155160 Gly Ser
Leu Ser Ser Gly Val His Thr Phe Pro Ala Val LepdginzSer 165170175 Asp Leu Tyr Thr Leu Ser Ser 8cr
Val Thr Val Thr Ser Ser Thr Trp 180185190 Pro Ser Gin Ser lle Thr Cys Asn Val Ala His Pro Ala Ser
Ser Thr 195200205 Lys Val Asp Lys Lys lle Glu Pro Arg Gly Pro Thr lle Lys Pro Cys 210215220 Pro
Pro Cys Lys Cys P la,Pro,Asn Le ly. Gly Pro Ser Val 225230235240 Phe Ile Phe Pro Pro
Lys IIg gl_rysg %%p@%lr\%gﬁl\}ﬂuétqﬁésS%eerrngé_fé%%fslz%g}E%ﬁg?o ja@‘;: aﬁr'l'ﬁ%&?s% Val val val Asp Val Ser
Glu Asp Asp Pro Asp 260265270 Val Gin lle Ser Trp Phe Val Asn Asn Val Glu Val His Thr Ala GIn
27528B285FPhEGIN-Thr His Altg Ghe Asp BivAsncSeél d vekerrArg Makval Ser 290295300 Page 16
Cys Lys ValAsn Asn Lys Asp Leti'Pro Ala Pro lle Glu A#§°Thr lle 325330335 Set Lys Pro Lys Gly Set

val Arg Alg.Rro Gin.yal Tyr ¥al %r%gsp%é}%%@%qﬂ%%uAGSLU Gly Met Thr Lys Lys Gin Val Thr

Leu Tiu=Cys Met 355360365, vl he Met Pyre Glu Asp lle Tyr Vab&lu Trp Thr Asn Asn
370375380
Gly Gly Proc Ser Val Phe Ile Phe Pro Pro Agn Ile Lys Asp Val Leu

245 250 255

Met Ile Ser Leu Thr Pro Lys Val Thr Cys Vval val Val Asp Val Ser
260 265 270

Glu Asp Asp Pro Asp Val Gln Ile Ser Trp Phe Val Asn Asn Val Glu
’ 275% 280 285

Val His Thr Ala Gln Thr Gln Thr His Arg Glu Asp Tvr Asn Ser Thr
290 285 300

Ile Arg Val Val Ser Thr Leu Pro Ile Gln His Gln Asp Trp Met Ser
305 310 315 320

Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Asp Leu Pro Ser DPro
325 330 338

Tle Glu Arg Thr Ile Ser Lys Ile Lys Gly Leu Val Arg Ala Pro Gln
340 345 350

Val Tyr Ile Leu Pro Pro Pro Ala Glu Gln Leu Ser Arg Lys Asp Val
355 360 385

Ser Leu Thr Cys Leu Val Val Gly Phe Asn Pro Gly Asp Ile Ser val
376 375 380

Glu Trp Thr Ser Asn Gly His Thr Glu Glu Asn Tyr Lys Asp Thr Ala
385 390 395 400

Pro Val Leu Asp Ser Asp Gly Ser Tyr Phe Ile Tyr Ser Lys Leu Asn
405 . 410 415

Met Lys Thr Ser Lys Trp Glu Lys Thr Asp Ser Phe Ser Cys Asn Val
420 425 430

Arg His Glu Gly Leu Lys Asn Tyr Tyr Leu Lys Lys Thr Ile Ser Arg
435 440 445 .

Ser Pro Gly Lys
450

<210> 2

<211i> 135%

<212>»> DNA

<213> Mus musculus

<400> 2
gatgtgcagce tggtggagtc tgggggaggce ttagtgcage ctggagggtc cocggaaacto 60
tcectgtgeaa cctetggatt cactitoagt agetttggaa tgcactgggt tegtcagget 120

ccagagaagy gactggagty ggtcgeatac attagtagtyg geagtagtge catctactat 180



Gly Lys Thr Glu Leu Asn Tyr Lys Asn Thr Glu Pro Val Leu Asp Set 385390395400 Asp Gly Set Tyr
Phe Met Tyr Set Lys Leu Arg Val Glu Lys Lys Aeagi0$410415 Trp Val Glu Arg Asn Set Tyr Set Cys
Ser Val Val His Glu Gly Leu 420425430 His Asn His His Th Thr Lys Set Phe Ser Arg Thr Pro Gly Lys
435 <210>42 <211>1344 c212>DNA <213>Mus musculus 440 445 <400>42 caggttactc tgaaagactc
tggccety§§ @Raty cyc EeIECafac Eefidyicty Bty Attt ftctggot teatiiade acttctdtfia tyggtgtgag

Ctggag@&aﬂa%@&?%&%@@%aggg%g%gac acggoccatgt

attactgtge aagatctggg 300
gatactatgg actactgggg tcaaggaacce tcagtcaccyg toetcectcage caaaacaaca 360
ccccecatecag totatocact ggocectyggyg tgtggagata caactgghto ctcecogtgact 420
ctgggatgce tggtcaaggyg ctacttcocect gagtcagtga ctgtgacttg gaactetgga 480
tceoctgteoca geagtgtgea caccttecca gotctectge agtotggact ctacactatg 540
agcagctcag tgactgtcce ctocageace tggecaagtce agaccgtcac ctgcagegtt 600
gotoacooay ccagcageac cacggtggac aaaaaacttg agoocagege geccatitca 660
acaatcaacc cctgteoctee atgcaaggag tgtcacaaat gococagotoo taacctcogag 720
ggtggaccat ccgteotteat cttecoctoca aatatcaagg atgtacteat gatctoccotg 780
acacccaagg tcacgtgtgt ggtggtggat gtgagcecgagyg atgacccaga cgtocagatc 840
agetggtttyg tgaacaacgt ggaagtacac acagctcaga cacaasaccca tagagaggat 200
tacaacagta ctatccgggt ggtcagcace ctccecatcee ageaccagga chggatgagt 260
ggcaaggagt tcaaatgcaa ggtcaacaac aaagacctce catcacccat cgagagaacc 1620
atctcaaaaa ttaaagggct agtcagagct ccacaagtat acatcttgce gocaccagea 10890
gagcagttgt ccaggaaaga tgtcagtoctc acttgoctgg tegtgggett caaccctgga 1140
gacatcagtg tggagtggac cagcaatggg catacagagyg agaactacaa ggacaccgea 1200
ccagtoctgg actetgacygyg ttettacttce atatatageca agctceaatat gaasacaage 12690
aagtgggaga aaacagattc cttctcatge aacgtgagac acgagggtct gaasaattac 1320
tacctgaaga agaccatctc ccggtctecg ggtaaatga 1358
<210>= 3
<211> 21¢%
<212> PRT
<213> Mus musculus
<400> 3
Asp Val Leu Met Thr Gln Thr Prc Leu Ser Leu Pro Val Ser Leu Gly
1 5 190 15
Asp Gln Ala 8Ser Ile Ser Cys Arg Ser Ser Gln Asn Ile Val His Ser

20 25 30
Agn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45
Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
Ser Ser Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Vval
85 20 25



ggagtggctg gcacacattt actgggatga tgacaagcgc 180 tataacccat ccctgaagag ccggctcaca atctccaagg
atacctccag caaccaggta 240 ttcctcaaga tcaccagigaggacactgca gattctgcca catactactg ttccactatg 300
attacggggt ttgtttactg gggccaaggg actctggtca ctgtctctgc agccaaaaca 360 acagccccat cggtctatcc
cctggceccct gtgtgtggag atacaactgg ctcctcggtg 420 getctaggat gectggtcaa gggttatttc cctgagecag

tgaCC§Q§%ﬁ%9Q%§CB¥b Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ils Lys

100 105 110
Arg Ala Agp ARla Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu
115 120 125
Gl Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe
130 13s 140
Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg
145 150 155 160
Gln Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser
165 170 175
Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
180 185 190
Arg His Asn Ser Tyr Thr Cys Glu BAla Thr His Lys Thr Ser Thr Serx
195 200 205
Pro-Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
210 215
<210> 4
<211> &60
<212> DNA
<213> Mus musculus
<400> 4
gatgttttga tgacccaaac tccactctoe cltgoctgtea gtettggaga tcaagectcee 60
atctottgea gatetagtca gaacattgta catagtaatg gaaacaccta tttagaatygg 120
tacctgeaga aaccaggcca gictocaaag cheoctgatot acaaagtttc caaccgattt 1890
tetggggtee cagacaggtt cagtggcagt ggatcaggga cagatttcac actceaagatco 240
agcagegtgg aggctgagga totgggagtt tattactgot tteaagtttc acatgttect 360
cegacgtteg gtggaggceac caagctggaa atcaaacggg ctgatgetgo accaactgta 360
tccatettoe caccatccrag tgageagita acatctggag gtgoctecagt cgtgtgette 420
ttgaacaact tctaccccaa agacatcaat gtcaagtgga agattgatgg cagtgaacga 480
caaaatggcg tcctgaacag ttggactgat caggacagca aagacagcac ctacagcoatg 540
agcagtacce tcacgttgac caaggacgag tatgaacgac ataacagota tacctgtgag 600
gccactecaca agacatcaac ttcacccatt gtcaagaget tceaacaggasa tgagtgttag 660
<210> 5
«211> 116
<212> PRT
<213> Mus musculus
<400> 5

Asp Val Gla Leu Val Glu Ser Gly Gly Gly Leu Val Gim Pro Gly Gly

1

5

10

i5

Ser Arg Lys Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Ser Ser Phe



480 ggatccctgt ccagtggtgt gcacaccttc ccagcetgtce tgcagtctga cctctacacc 540 ctcagcagct cagtgactgt
aacctcgagc acctggccca gecagtccat cacctgcaat ¢@@gggcccacc cggcaagcag caccaaggtg gacaagaaaa
ttgagcccag agggcccaca 660 atcaagccct gtcctccatg caaatgccca gecacctaacc tettgggtgg accatccgte 720
Page 17 ttcatcttcc ctccaaagat caaggatgta ctcatgatct ccctgagccc catagtcaca780 tgtgtggtgg tggatgtgag
cgaggatgac ccagat@?cc agatcagctg gtttgtg%\%l0840 aacgtggaag tacdcacagc tcagacacaa acccatagag
aggatiacandagtactsic990:c99gtagica,gloeealces, calecagcac Gaggactgga fgagtggcaa ggagttcaaad6o
tgcaaggtca acaacaaaga cctcccagcg cocatcgaga gaaccatctc agaacccaaa 1020 gggtcagtaa gagctccaca
ggtatatgtc ttgcctccac cagaagaaga gatgactaagl080 aaacaggtca ctctgacctg catggtcaca gacttcatgc
ctgaaﬁé%a?%&’a&@f’g&&ﬁ 1390 ngaégéaﬁéraaé@g%ﬁa%é‘"é’ %gggrct%haacqﬁé’cé”&@a‘é@a ctgaaccagt cctggactct
1200

Lysg Gly Arg Phe
65

Thr Ile Ser Arg Asp Asn Pro Lys Asn Thr Leu FPhe

70 75 80
Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys
85 20 95

Ala Arg Ser Gly &sp Thr Met Asp Tyr Trp Gly Gln Gly Thr Ser Val

100 105 110

Thr Val Ser Ser

115
<210> &
<211l>= 348
<212> DNA&
<213> Mus musculus
<400> 6
gatgtgcage tggtggagte tgggggaggce ttagtgcage ctggagggto ccggaaactc &0
tcctgtgecaa cctctggétt cacttteoagt agetttggaa tgcactgggt togtoaggot 120
ccagagaagyg gactggagtg ggtcocgeatac attagtagtg gecagtagtge catctactat 180
gcagacacag tgaagggccg attcaccate tecagasgaca atcccaagaa caccctgttce 240
ctgcaaatga coagtetaag gtctgaggac acggccatgt attactgtge aagatctggg 300
gatactatgg actactgggg tcaaggaacce tceagtcaccg tetectea 348
<210> 7
<211l> 112
<212> PRT
<213> Mus musculus
<400> 7
Agp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15
Asp Gln Ala Ser Ile Ser Cys Arg Ser Sex Gln Asn Ile Val His Ser

20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Glnn Lys Pro Gly Gln Sex

35 40 45
Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro

50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
Ser Ser Val Glu Ala Glu Asp Leu (Gly Val Tyr Tyr Cys Phe Gln val
85 =1y 95

Ser His Val Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys



gatggttctt acttcatgta cagcaagctg agagtggaaa agaagaactg ggtggaaagal260 aatagctact cctgttcagt
ggtccacgag ggtctgcaca atcaccacac gactaagagcgggddtctcccgga ctccgggtaa atgald44 <210> 43 <211>
219 <212> PRT <213> Mus musculus <400> 43 Asp Val Leu Met Thr Gin Thr Pro Leu Set Leu Pro Val
Set Leu Gly 151015 Asp Gin Ala Set lle Ser Cys Arg Set Set Gin Ser lle Val His Set 202530 Asn Gly
Asn Thr Tyr Leu GI’FLp Tyr Leu Gin Lys“Pro Gly Gin Set 354045 Pro Lys Leu Leu lle Tyr Lys Val Set
Asn Arg, Phe get Gly Val Pro 505560 Asp Arg Phe Set Gly Set Gly Set Gly Thr Asp Phe Thr Leu Lys
lle 657817880 Set Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 859095 Set His Val
Pro LewiFhr P Gly Ala Gly Thr Lys Leu Glu Leu Lys 100105110 Arg Ala Asp Ala Ala Pro Thr Val Set
lle Phe?Pto PHySEPSEHER 115120125 Gln Leu Thr Set Gly Gly Ala Set Val val Cys Phe Leu Asn Asn
Phe 130135140 Page 18 Tyr Pro Lys Asp lle Asn Val Lys Trp Lys lle Asp Gly Ser Glu Arg

145150155160, SipgAsnGly VakLeu-Ash-Set Jip The Asp GinyAsp. Setdys AsR Set 165170175 Thr Tyr
Set Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu 180185190

atctecttgea gatctagtca gaacattgta catagtaatg gasacaccta tttagaatgg 120
tacctgcaga aaccagygcca gtetccaaag ctoctgatcect acaaaghibc caacogattt 180
tctggggtce cagacaggtt cagtggeagt ggatcaggga cagatttcac actcaagatc - 240
agcagcecgtgyg aggctgagga tctgggagtt tattactgob ttcaagtitc acatgttect 300
ccgacgttcg gtggaggecac caagctggaa atcaaa 336
<210> 9

«211> b

«212> PRT

<213> Mus musculus
<400> S

Ser Phe Gly Met His

1 5
<210= 10

«<211> 15

<212> DNA

<213> Mus musculus

<400> 10

agetttggaa tgeac 15
210> 11

«211> 10

<212> PRT

<213> Mus musculus
<400= 11

Tyr Ile Ser Ser Gly Ser Ser Ala Ile Tyr

1 5 i¢
<Z10> 12

<211l= 30

<212> DNA

<213> Mus musculus

<400> 12

tacattagta gtggcagtag tgccatctac 30
«210> 13

«<211= 7

<212> PRT

<213> Mus musculus
<400= 13

Ser Gly Asp Thr Met Asp Tyr



Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys tar Ser Thr Ser 195200205 Pro lle Val Lys Set Phe
Asn Arg Asn Glu Cys 210215 <210> 44 <211> 6@@e<212> DNA <213> Mus musculus <400> 44
gatgttttga tgacccaaac tccactctcc ctgectgtca gtcttggaga tcaagcctcc60 atctcttgca gatctagtca gagcattgta
catagtaatg gaaacaccta tttagaatggl20 tacctgcaga aaccaggcca gtctccaaag ctcctgatct acaaagtttc
caaccbattt180 tctggggtct cagacaggtt cagtggcagt ggatcaggga cagatttcac actcaagatc240 agtagagtgg
aggctgagga tctgggagtt tattactgct ttcaaggttc acatgttccg300 ctcacgttcg gtgctgggac caagcetggag
ctgaaagggg ctgatgctgc accaactgta360 tccatcttcc caccatccag tgagcagtta acatctggag gtgcctcagt
cotgtgette420mBaacaact tctaccccaa agacatcaat gtcaagtgga agattgatgg cagtgaacga480 caaaatggcg
tcctgaacag tighEctijfictaggacagea aagacageac ctacagcatg540 agcagtacce tcacgttgac caaggacgag
tatgaaggac ataacagcta tacctgtgag600 gccactcaca agacatcaac ttcacccatt gtcaagagct tcaacaggaa
tgagtaitagbec210= Axs2ll > 117 <212> PRT <213> Mus musculus <400> 45 Gin Yal Thr Leu Lys
Asp Set Gly Pro Gly lle Leu Gin Pro Set Gin 151015 Thr Leu Ser Leu Thr Cys Set Phe Ser Gly Phe
Ser LedXSer H¥ Ser 202530 Page 19 Gly Met Gly Val Ser Trp lle Arg Gin Pro Set Gly Lys Gly Leu
Glu 35?13]45 T% Jeu Ala His lle Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ser 505560 Leu Lys Set Arg
Leu THiie S¢f Lys Asp,Thr Set Set Asn Gin Val 65707580

<40C0> 15

Arg Ser Ser Gln Asn Ile Val His Ser Asn Gly Asn Thr Tyr Leu Gliu

1 5 10 15
<210>.'16
«<211> 48

<212> DNA
<213> Mus musculus

<400> 16

agatctagtce agaacattgt acatagtaat ggaaacacct atttagaa 48
<210> 17

<21i= 7

<212> PRT
<213> Mus musculus

<400> 17

Lys Val Ser Asn Arg Phe Ser

1 5
«210> 18
<211 21

<212> DNA
<213> Mus musculusg

<400> 1B
asagtttcca accgattttc t 21
<210> 19
<211> 9

«212> PRT
<2313> Mus musculus

<400> 18

Phe @ln Val Ser His val Pro Pro Thr

1 5
<210>= 20
<211> 27

<212> DNA
<213> Mus musculus

<4C00> 20
tttcaagttt cacatgttcc tccgacg 27



Phe Leu Lys lle Thr Set Val Asp Thr Ala Asp Set Ala Thr Tyr Tyr 859095 Cys Ser Thr Met lle Thr Gly
Phe Val Tyr Tip Gly Gin Gly Thr Leu 10010511Q-¥gé Bhr Val Set Ala 115 <210> 46 <211> 351 <212>
DNA <213> Mus musculus <400> 46 caggttactc acttgttctt cagccttcag tataacccat ttcctcaaga attacggggt
tgaaagactc tctctgggtt gaaagggtct ccctgaagag tcaccagtgt ttgtttactg tggccctggg ttcactgagce ggagtggcetg
ccggciéata gddcactgca gggecaaggy atattgcage actictggta geacacattt atctccaagg gattetgeca
actctggica, ccigecagac tgggtgtgag actgggatga atacctccag catactactg ctgtctctgc cctcagtctg ctggattcgt
tgacaagcge caascagetaitecactatg a <210> 47 <211> 112 <212> PRT <213> Mus musculus <400> 47

Asp Val Leu Met Thr Gin Thr Pro Leu Set Leu Pro Val Set Leu Gly 151015
<400> 21

Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Gin Pro Ser Gin
1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Thr Thr Ser
20 25 30

Ala Met Gly Val Ser Trp Val Arg Gln Pro Ser Arg Lys Gly Leu Glu
35 40 45

Trp Leu Ala His Ile Tyr Trp Asp Asp Asp Lvs Arg Tyr Asn Pro Ser
50 55 80

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn Gln Vval
65 70 75 80

Phe Leu Lys Ile Thr Ser Val Asp Thr Ala Asp Thr Ala Thr Tyr Tyr
85 80 95

Cys Ala Arg Lys Gly Leu Gly Gly Ala Met Asp Tyr Trp Gly Gln Glvy
100 105 110

Thr Ser Val Thr Val Ser Ser Ala Lys Thr Thr Pro Pro 8Ssr Val Tyr
115 120 125

Pro Leu Ala Pro Gly Cys Gly Asp Thr Thr Gly Ser Ser Val Thr Leu
130 135 140

Gly Cys Leu Val Lys Gly Tyr Phe Pro Glu Ser Val Thr val Thr Trﬁt
145 150 - 155 160

Asn Ser Gly Ser Leu Ser Ser Ser Val His Thr Phe Pro Ala Leu Leu
165 170 175

Gln Ser Gly Leu Tyr Thr Met Ser Ser Ser Val Thr Val Pro Ser Ser
180 185 130

Thr Trp Pro Ser Gln Thr Val Thr Cys Ser Val Ala His Pro Ala Ser
185 200 205

Ser Thr Thr Val Asp Lys Lys Leu Glu Pro Ser Gly Pro Ile Ser Thr
210 215 220

Ile Asn Pro Cys Pro Pro Cys Lys Glu Cys His Lys Cys Pro Ala Pro
225 230 235 240

Asn Leu Glu Gly Gly Pro Sexr Val Phe Ile Phe Pro Pro Asn Ile Lys
245 250 255

Agp Val Leu Met Ile Ser Leu Thr Pro Lys Val Thr Cys Val val val
260 265 270

Agp Val Ser Glu Asp Asp Pro Asp Val Gln Ile Ser Trp Phe Val Asn
275 280 285

Asn Val Glu Val His Thr Als Gln Thr Gln Thr His Arg Glu Asp Tyr
290 285 300



Asp Gin Ala Set lle Set Cys Arg Set Set GIn Set lle Val His Set 202530 Asn Gly Asn Tin- Tyr Leu Glu
Trp Tyr Leu Gin Lys Pro Gly Gin Set 354045 Ppgge?_g Pro Lys Leu Leu lle Tyr Lys Val Ser Asn Arg
Phe Ser Gly Val Pro 505560 Asp Arg Phe Ser Sly Ser Sly Ser Gly Th Asp Phe Thr Leu Lys lle
65707580 Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 859095 Ser His Val Pro
Leu PHITPRE“GIV ARG P ThrBYs eu G T8U ks FO01051 19« 250> & <21 > 336 <212> DNA <213>
Mus mUSculus <400> 48 gagfé ttga atctcttgca taccﬁglcsaga tctggggtee agtagaltgg ctcacgtteg
lgacceagat-gatelagiea agecaggcea.cagacaggtl aggelgaaga glactgaoac, tecactctce gageattgta
gtctccaaag cagtggcagt tctgggagtt caagctggag sctgcectgtca catagtaatg etectgatct ggatcaggga tat tactgct
ctgaaa <210> 49 <211> 7 <212> PRT <213> Mus musculus <400> 49

Pro Ser Pro Ile Glu Arg Thr Ile Ser Lys Ile Lys Gly Leu Val Arg

340 345 350
Ala Pro Gln Val Tyr Ile Leu Pro Pro Pro Ala Glu Gln Leu Ser Arg
355 360 365
Lys Asp Val Ser Leu Thr Cys Leu Val Val Gly Phe Asn Pro Gly Asp
370 375 380
Ile Ser Val Glu Trp Thr Ser Asn Gly His Thr Glu Glu Asn Tyr Lys
385 380 395 400
Asp Thr Ala Pro Val Leu Asp Ser Agp Gly Serxr Tyr Phe Ile Tyr Sex
405 410 415
Lys Leu Asn Met Lys Thr Ser Lys Trp Glu Lys Thr Asp Ser Phe Ser
420 425 430 :
Cys Asn Val Arg His Glu Gly Leu Lys Asn Tyr Tyr Leu Lye Lys Thr
435 440 445
Ile Ser Arg Ser Pro Gly Lys
450 455
<210> 22
<21l> 1368
«212> DNA
<2Z13> Mus musculus
<400> 22
caggttactc tgaaagagbc tggecectggyg atattgcecage cctcocagac ccteagteotg 60
acttgttett tetotggatt ttcactgace actictgcta tggotgtgag ctgggttogt 120
cagcetteaa gaaagggteot ggagtggety geacacattt actgggatga tgacaagcoge 180
tataacccat ccctgaagag ccggctcaca atotcocaagy atacctccag caaccaggta 240
ttcctecaaga teaccagtgt ggacactgca gatactgcoca catacgtacty tgctogaaag 360
ggactgggag gtgctatgga ctactgyggt caaggaacot cagtcaccgt ctecteageo 360
aaaacaacac ccccatcagt ctatccacty geccoctgggt gtggagatac aactggttec 420
tcegtgacte tgggatgect ggtcaaggge tacttooctyg agtceagtgac tgtgacttgg 480
aactctggat ccoctgtecag cagtgtgcac accttcccag ctecteoctgoa gtotggacte 540
tacactatga gcagctcagt gactgtcecoc tocagoacct ggecaagtca gaccgtcacé 600
tgcagegttg ctcacccage cageagceace acggtggaca aaaaactbga gococagoggg 660
cceatttcaa caatcaacce ctgteocteoca tgcaaggagt gtceacaaatg cccagetcocot 720
aacctegagy gtggaccatce cgteticatce tteocectecaa atatcaagga tgtacteatg 780
atcteoectga cacccaaggt cacgtgtgtyg gtggtggatg tgagegagga tgacccagad 840



Thr Ser Sly Met Sly Val Ser 15 <210> 50 <211> 21 <212> DNA <213> Mus musculus <400> 50
acttctggta tgggtgtgag c21 <210> Si <211> 9 <H&eRRT <213> Mus musculus <400> 51 His lle Tyr
Trp Asp Asp Asp Lys Arg 15 Page 21 <210> 52 <211> 27 <212> DNA <213> Mus musculus <400>

52 cacatttgct f%]f? g%%a caageg c27 <210> 53 15211> 7 <212> PRT <213> Mus musculus <400> 53
Met IIE-TRF Gl Ty 15% iii’)‘""%ﬁ%%ﬁ% 23179 DNA%E5 135 AGS Wbisculd8 % 400> 54

atgat%@@tﬂgﬁa&%&ﬁ%@%&%%% 18 52122 RR L 52432 Mugdnuscrlus <4002,55 Arg Ser Ser
Gin Ser lle Val His Ser Asn Gly Asn Thr Tyr Leu Glu 51015
tggatgagtyg gcaaggagtt caaatgcaag gtcaacaaca aagacctcocc

atcacccatc 1020

gagagaacca
cocaccageay
aaccctggag
gacaccgead
aaaacaagea

aaaaattact

tctcaaaaat
agcagttgtc
acatcagtgt
cagtcctgga
agtygggagaa

acctgaagaa

taaagggceta
caggaaagat
ggagtyggacc
ctctgacggt
aacagattecc

gaccatcteoc

gtcagagete
gtcagtctca
agcaatggge
tcttacttea
ttcteatgea

cggtotoegg

cacaagtata
cttgeectggt
atacagaggé
tatatagecaa
acgtgagaca

gtaaatga

catcttgocyg
cgbtgggette
gaactacaag

gctcaatatg

cgagggtety

1080

11490

1200

1260

1320

1368

<210>
<21l>
<212>
«213>

23

219
PRT
Mus musculus

<400> 23

Agp Val val Met Thr Gin

1 5

Thr Val Leu

15

Ser Leu Pro Ser

10

Pro Leu Gly

Gln Ala Ile Ser Sexr Gln Ser Leu His Ser

25

Ser Ser

20

Asp Cys Arg Leu

3¢

Asn Thr Leu Hig Leu Gin Gln

35

Asn Pro Ser

45

Gly Tyr Trp Tyr Lys Gly

Tle Val Phe

60

Pro Lys Leu Leu Ser Asn Ser Val Pro

50

Tyr Liys

55

Arg Gly

Phe Ser Ser Th Phe

70

Thr Tle

80

Asp Sexr

65

Arg Gly Gly Gly Asp

75

Leu Lys

val Glu Alas

85

Glu Val

S0

Phe Gln

95

Ser Arg Asp Leu Gly Tyr Cys Ser Ser

Val Thr Phe Ala

105

Pro Leu Thr

100

Glu
110

Thr His Gly Gly Lys Leu Leu Lys

Ala Ala Ala Thr val

120

Arg Asp Pro Ser Ile Phe

115

Pro Ser Ser Glu

125

Pro

Gln Ala

135

Thr val Val Phe

140

Leu Ser Ser Leu Agn Asn Phe

130

Gly Gly Cys

Ile val Ile

155

Asn Glu

150

Tyr Pro

145

Lys AsSp Lys Trp Lys Asp Gly Ser Arg

160

Gln Val Leu Asn Ser Thr Gln

165

Asn Gly Trp Asp Ser Ser

17a

Asp Lys Asp

175
Thr Met
180

Thr Thy

185

Thr Glu

190

Tyr Ser Ser Ser Leu Leu Lys Asp Tyr Glu

Thr Glu

200

Ala Thr Thr Thr

205

Asn Ser His Ser Ser

185

Arg His Tyr Cys Lyvs



<210> 56 <211> 48 <212> DNA <213> Mus musculus <400> 56 agatctagtc agagcattgt acatagtaat
ggaaacacct atttagaad8 <210> 57 <211> 7 <21P2adeRT <213> Mus musculus <400> 57 Lys Val Ser
Asn Arg Phe Ser 15 <210> 58 Page 22 <212> DNA <213> Mus musculus <400> 58 aaagtttcca
accgattttc 121 <2]1i0> 59 <2123f‘> 9 <21%t> PRT <§13> Mus musculus <400> 59 Phe Gin Gly Set His Val
Pro L%ﬂ%ﬁ%é’ 22188 66 < f>?§§< i\:%l\f5 <213> Mus musculus <400> 60 tttcaaggtt cacatgttcc
gctcacg27 <210> 61 <211> 445 <212> PRT <213> Mus musculus <400> 61 Asp Val Gin Leu Val Glu
Set GigGBly Gly Leu Val Gin Pro Gly Gly 51015 '

=211l> 660

<212> DNA

<213> Mus musculus

<400> 24

gatgttgtga tgacccaaac tcecgctctcecce ctgectgtca gtettggaga tcaagectoco 60
atctctigea gatctagtea gagectteta cacagtaatyg gaaacaccta tttacattgg 120
tacctgcaga agccaggdcoca gtctccaaag ctcoctgatct acaaagtittce caaccgattt 180
toctggggtoe cagacaggtt cagtggcadgt ggatcaggga cagatttcac actcaagatc 240
agcagagtgyg aggctgagga tctgggagtt tatttcotget cteaaagtac acatgttoog 300
cteoaegttog gtgetgggac caagetggag ctgaaacyggyg ctgatgotige accaacktgta 360
tccatettcece caccatccag tgagcecagtta acatctggag gtgccteagh cgtgtgette 420
ttgaacaact tctaccccaa agacatcaat gtecaagtgga agattgatgg cagtgaacga 480
caaaatggeg tcoctgaacag ttggactgat caggacagca aagacagceac ctacageatg 540
agceagtacce tcacgttgac caaggacgayg tatgaacgac ataacagceta tacctgtgag 600
gccactcaca agacatcaac ttcacccatt gtcaagaget tcaacaggaa tgagtgttag 6560
210> 25

<211> 119

<212>  PRT

«213> Musg musculus

<4C0> 25

Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Gln Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Thx Thr Ser

20 25 30
Ala Met Gly Val Ser Trp Val Arg Gln Pro Ser Arg Lys Gly Leu Glu
35 40 45
Trp Leu ARla His Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn Gln Val

65 70 75 80

Phe Leu Lys Ile Thr Ser Val Asp Thr Ala Asp Thr Ala Thr Tyr Tyr

85 - ge 95
Cys Ala Arg Lys Gly Leu Gly Gly Ala Met Asp Tyr Trp Gly Glan Gly
100 105 110
Thr Ser Val Thr Val Ser Serx
115
<210> 26
«211= 357



Ser Arg Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Set Phe 202530 Gly Met His Tp Val Arg
Gin Ala Pro Glu Lys Gly Leu Glu Tp Val 35404@%@ Jyr lle Set Set Gly Set Set Thr lle Tyr Tyr Ala Asp
Thr Val 505560 Lys Gly Arg Phe Thr lle Set Arg Asp Asn Pro Lys Asn Thr Leu Phe 65707580 Leu Gin
Met Thr Set Leu Arg Set Glu Asp Thr Ala Met Tyr Tyr Cys 859095 Ala Sly Thr Sly Thr Arg Ala Tyr Trp
Sly Glit &ty ThF'Eeu Val Thr 100105110 Val Set Ala Ala Lys Thr Thr Ala Pro Set Val Tyr Pro Leu Ala
Pro 115120125°P§E23¥al Cys Gly Asp Thr Thr Gly Ser Ser Val Ala Leu Gly Cys Len Val
130135140 Lys Gly Tyr Phe Pro Glu Pro Val Thr Len Thr Tip Asn Ser Gly Ser 145150155160 Leu Ser
Ser Gl ¥altHis I hrsRhesProAlaryal d-er St Serohspcl eb: 1623404 7&-Tys i ken SescSer Ser Val Thr
Val Thr Ser Ser Thr Tip Pro Ser 180185190 Gin Ser lle Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr
Lys VAF 19576505 °ASHPEFS Ly FREiA B & Ay &I Prd IF7 % $55% PFaLSys o Prot220215220 Cys

Lys Cygglzwégaplgga’éaegt%@ %agfégfﬁ@g Rra.serval Rhedle 229230232290, Fhe PrpPro Lys lle Lys

Asp Val Len Met lle Ser Leu Ser Pro lle
tataacccat cectgaagag ccggctcaca atctccaagg atacctccag caaccaggta 240
ftccteaaga traccagtgt ggacactgea gatactgcca catactacty tgctcgaaag 360
ggactgggag gtgctatgga ctactggggt caaggaacct cagtcacogt ctoctea 357
«210> 27
<21i> 112

«212> PRT
<213> Mus musculus

<400 27

Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu Hig Ser
20 25 30

Asn Gly Asn Thr Tyr Leu Hisg Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 _ 45

Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 _ 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys ZIle
Ser Arg Val Glu Ala Glu Asp Leu Gly Vval Tyr Phe Cys Ser Gln Ser
8% g0 g5

Thr His Val Prc Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys

10¢ 105 110
210> 28
<211l> 3236
<212>= DHNA

<213> Mus musculus

<400> 28

gatgttgtga tgacccaaac tccgectctce ctgoctgtea gtottggaga tcaagectec 60
atctecttgea gatetagtea gagoetteta cacagtaatg gaaacacceta tttacattgg 120
tacctgcéga ageccaggecea gtcectccaaag ctectgatet acaaagtttce caacegattto 180
tctggggtcoce cagacaggtt cagtggcagt ggatcaggga cagatttcac actcaagatc 240
agcagagtgg aggctgagga tctgggagtt tatttetget ctecaaagtac acatgticcg 300
ctecacgtteg gtgctgggac caagotggag ctgaaa 336
<210= 29

<211> 7



245250255 Val Thr Cys Val Val Val Asp Val Ser Gin Asp Asp Pro Asp Val Gin 260265270 lle Ser Trp
Phe Val Asn'Asn Val Gin Val His Thr Ala Gin Théé@n 275280285 Thr His Arg Gin Asp Tyr Asn Ser Thr
Len Arg Val Val Ser Ala Len 290295300 Pro lle Gin His Gin Asp Trp Met Ser Gly Lys Glu Phe Lys Cys
Lys 305310315320 Val Asn Asn Lys Asp Leu Pro Ala Pro lle Gin Arg Thr lle Ser Lys 325330335 Pro
Lys G‘I?—@ér \E*Arg Ala_Pro Gin val Tyr Val Len Pro Pro Pro 340345350 Glu Glu Gin Met Thr Lys Lys
Gin V&l Thr Lgﬁsﬂgﬁﬁ‘féﬁet Val Thr 355360365 Asp Phe Met Pro Gin Asp lle Tyr Val Gin Tip Thr Asn
Asn Glydys 38375380 Page 24 Thr Glu Leu Asn Tyr Lys Asn Thr Glu Pro Val Leu Asp Ser Asp Gly
385390395400 Ser Tyr Phe Met Tyr Ser Lys Leu Arg Val Glu Lys Lys Asn Trp Val 405410415 Glu Arg
Asn SerTHrSér EyeSeilvarafalddis Glu Gly Leu His Asn 420425430 His His Thr Thr Lys Ser Phe Ser
Arg Thr Pro Gly Lys 435440445 <210> 62 <211> 1338 <212> DNA <213> Mus musculus

<210> 30

<211> 21

<212> DNA
<213> Mus musculus

«400= 30
acttctgeta tgggtgtgag ¢ 21

<210 31

<21l= 9

<212> PRT

<213> Mus musculus

<400= 31

His Ile Tyr Trp Asp Asp Asp Lys Arg

1 5
=210> 32

<211l= 27

<212> DNA

<213> Mus musculus

<400> 32
cacatttact gggatgatga caagcgg 27

<Z210> 33

<2il> &

«21Z2=> PRT

«<213> Mus musculus

«400=> 33

Lys Gly Leu Gly Gly Ala Met Asp Tyxy
1 5

<210> 34
<2il= 27
«<212> DNA

<213> Mus musculus

<400=> 34
aagggactgg gaggtgetat ggactac 27

<210> 35

<21l>= 16

<212>» PRT

<213> Mus musculus

«<400= 35

Arg Ser Ser Gln Ser Leu Leu His Ser Asn Gly Asn Thr Tyr Leu His
1 5 10 15

<210= 36
<211> 48



tcctgtgcag ccagagaagg gcagacacag ctgcaaatga acgagagctt ccatcggtct ggatgectgg ctgtccagtg
agctcagtga cacccggcaa ccctgtcctc ttccctccaa gttrggddtg gaagtacaca gtcagtgccc gtcaacaaca
gtaagagctc gtcactctga aacaacggga cctctggatt ggctggagtg tgaagggcecg ccagtctaag actggggceca
atccceigge tcaggagtta gtgtgcacac ctgtaacctc gcagcaccaa catgcaaatg agatcaagga tgagcgagga
cagctcagac tegecalcea aagaccteee cacaggtata cectgcatggt aaacagagct cactttcagt ggtcgcatac
attcaccatc gtctgaggac agggactctg ccctgtgtgt tttccctgag cttcccagcet gagcacctgg ggtggacaag cccagcacct
tgtactea?g:tgat€cagat acaaacccat gcaccaggac agcgceccatc tgtcttgect cacagacttc aaactacaag
agcttiRffees sttgtatigtee apdigdcaaygetafpgrartgicttg§agaticaa ccagtgacct gtectgdagt cccagecagt
aaaattgagc agcctcttgg atctccetga gtccagatca agagaggatt tggatgagtg gagagaacca ccaccagaag
atgccigaag agcactgaac tgcactgggt gcagtagtac atcccaagaa attactgtgc ctgcagccaa ctggctcctc
tgacctggaa ctgarctcta ccatcacctg ccagagggcc gtggaccatc geccccatagt getggtttgt acaacagtac
gcaaggagtt tctcgamagevaagagatgac acatttacgt cagtcctgga tcgtcaggct catctactat caccctgttc cgggactggg
aacaagagcc ggtggcteta ctetggatce caccctcage caatgtggee cacaatcaag cgtettcatc cacatgtgtg
gaacaacgtg tctccgggtg caaatgcaag caaagggtca taagaaacag ggagtggacc ctctgatggt Page 25 tcttacttca
tgtacageaa:gctgagagty gapaagaaga actgggtgga aagaaatagc 1260 tactcctgtt cagtggtcca cgagggtcetg
cacaatcacc acacgactaaggagcttctcc1320 cggactccgg gtaaatgal338 <210> 63 <211> 219 <212> PRT
<213> Mus musculus <400> 63 Asp Val Leu Met Thr Gin Thr Pro Leu Set Leu Pro Val Set Leu Gly
151Of§1&sp Cép Ala Set lle Set Cys Arg Set Set Gin Set lle Val His Ser 202530 Asn Gly Asn Thr Tyr
Leu Ghy Tip Tiedeu Gin Lys Pro Gly Gin Set 354045 Pro Lys Leu Leu lle Tyr Lys Val Set Asn Arg Phe
Set GlyMal Pra5eb5601Asp Arg Phe Set Gly Set Gly Set Gly Thr Asp Phe Thr Leu Lys lle 65707580

«<400> 38

aaagtttcca accgattttc t 21
<210 39

<211> ©

«212> PRT

<213> Mus musculusg

<40C> 39

Ser Gln Ser Thr His Val Pro Leu Thry

1 5
«<210> 40
«<211=>= 27

<212> DNA
<213> Mus musculus

<400> 40
tctcaaagta cacatgttcc gctcacyg 27

<210> 41

<211> 447

«212» PRT

<213> Mug musculus

<400> 41
Gln Val Thr Leu Lys Asp Ser Glv Pro Gly Ile Leu Gln Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thy Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Ser Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 40 45

Trp Lew Ala His Ile Tyr Trp Asp Asp Asp Lys Arg Tyr BRsn Pro Ser
50 55 &0



Set Arg Val Glu Ala Glu Asp Len Gly Val Tyr Tyr Cys Phe Gin Gly 859095 Set His Val Pro Pro Thr Phe
Gly Gly Gly Thr Lys Leu Glu lle Lys 100105110452 Ak Asp Ala Ala Pro Thr Val Set lle Phe Pro Pro
Ser Set Gin 115120125 Gin Leu Thr Set Gly Gly Ala Set Val Val Cys Phe Leu Asn Asn Phe
130135140 Tyr Pro Lys Asp lle Asn Val Lys Tip Lys lle Asp Gly Set Glu Arg 145150155160 Gin Asn
Gly Val Len Asn Set Trp Thr Asp Gin Asp Set Lys Asp Set 165170175 Thr Tyr Set Met Set Set Thr
Leu Thr) oy JLLYRASpLGia Tyr GluL801 83190, Arg.His ASg, SELTYEThr.Gys Glu Ala Thr His Lys Thr
Set The Set 195200205 Pagg;26 Pro lle Val Lys SesPhe Asn Arg Asn Glg £Cys 210215 <210>64
<211>660 <212>DNA <213>Mus musculus <400>64 gatgttttga tgacccaaac tccactctcc ctgcctgtca

gtcttggaga tcaagcctcc
hé Leu Lys Ile Thr Ser Val Asp Thr Ala Asp Ser Ala Thr Tvr Tyvr

85 90 95

Cys Ser Thr Met Ile Thr Gly Phe Val Tyr Trp Gly Gln Gly Thr Leu
100 105 119

Val Thr Val Ser Ala Ala Lys Thr Thr Ala Pro Ser Val Tyr Pro Leu
- 115 120 125

Ala Pro Val Cys Gly Asp Thr Thr Gly Ser Ser val Ala Leu Gly Cys
130 135 140 '

Leu Val Lys Gly Tyr Phe Pro Glu Pro Val Thr Leu Thr Trp Asn Ser
145 150 155 160

Gly Ser Leu Ser Ser Gly Val His Thr Phe Pro Ala Vval Leu Gln Sexr
165 170 175

Asp Leu Tyr Thr Leu Ser Ser Ser Val Thy Val Thr Ser Ser Thr Tip
180 185 180

Pro Ser Gln Ser Ile Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr
185 200 : 205

Lys vVal Asp Lys Lys Ile Glu Pro Arg Gly Pro Thr Ile Lys Pro Cys
210 215 220

Pro Pro Cys Lys Cys Pro Ala Pro Asn Leu Leu Gly Gly Pro Ser Val
225 230 235 240

Phe Ile Phe Pro Pro Lys Ile Lys Asp Val Leu Met Ile Ser Leu Ser
245 250 255

Pro Ile Val Thr Cys Val Val Val Asp Val Ser Glu Asp Asp Pro Asp
260 265 270

Val Gln Ile Ser Trp Phe Val Asn Asn Val Glu Val His Thr Ala Gln
275 280 285

Thr GIn Thr His Arg Glu Asp Tyr Asn Ser Thr Leu Arg Val Val Ser
280 2385 300

Ala Leu Pro Ile Gln His Gln Asp Trp Met Ser Gly Lys Glu Phe Lys
305 310 315 320



60 atctcttgca gatctagtca gagcattgta catagtaatg gaaacaccta tttagaatgg 120 tacctgcaga aaccaggcca
gtctcctaag ctectgatct acaaagtttc caaccgattt 180dgiggggtce cagacaggtt cagtggcagt ggatcaggga
cagatttcac actcaagatc 240 agcagagtgg aggctgagga tctgggagtt tattactgct ttcaaggttc acatgttcct 300
ccgacgttcg gtggaggcac caagctggaa atcaaacggg ctgatgctgc accaactgta 360 tccatcttcc caccatccag
tgagcagtta acatctggag gtgcctcagt cgtgtgcttc 420 ttgaacaact tctaccccaa agacatcaat gtcaagtgga

agatt%@%&ég&gfla&&? Agn Lys Asp Leu Pro Ala

Pro Ile Glu Arg Thr Ile

325 330 335

Ser Lys Pro Lys Gly Ser Val Arg ARla Pro Gln Val Tyr Val Leu Pro
340 345 350
Pro Pro Glu Glu Glu Met Thr Lys Lys Gln Val Thr Leu Thy Cys Met
355 360 365
Val Thr Asp Phe Met Pro Glu Asp Ile Tyr val Glu Typ Thr Asn Asn
370 375 380

Gly Lys Thr Glu Leu Asn Tyr Lys Asn Thr Glu Pro Val Leu Asp Ser
385 3580 395 400
Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg Val Glu Lys Lys Asn

405 410 415
Trp Val Glu Arg Asn Ser Tyr Ser Cys Ser Val Val His Glu Gly Leu

420 425 430
His Asn His Hie Thrx Thr Lys Ser Phe Ser Arg Thr Pro Gly Lys
435 440 445

<210> 42
<211> 1344
<212> DNA
<213> Mus musculus
<400= 42
caggttactc tgazaagactc tggcectggg atattgoage cctceceocagac cctcagtctg 60
acttgttett teotetgggtt tteactgage acttetggta tgggtgtygag ctggattogt 120
cagoctteoag gaaagggtct ggagtggetg geacacattt actgggatga tgacaagoge 180
tataacccat cccotgaagayg ccggctceaca atctocaagg atacctoegag caaccoaggta 240
ttceteaaga tcaccagtbgt ggacactgea gattctgees catactactg ttccactatg 300
attacggggt Ligtitacty gyggocaagyy actetggtcea ctgtctotgo agocaaaaca 360
acagceccat cggtcotatcco cctggeoccet gtgtgtyggag atacaactgg ctecteggtg 420
getctaggat goctggtcocaas gggttattte cotgagecag tgaccttogac ctggaactet 480
ggatcoetgt ccagtgygtgt gecacacctte ccagetgtec tgcagtotga cctctacacce 540
ctcagcaget cagtgactgh aacctegage acctggecea goccagtcocat cacctgcaat 600
gtggccecace cggcaagcayg caccaaggtg gacaagaaaa ttgagcccag agggoccaca 660
atcaagccct gtectecatyg caaatgceeca geacctaace tettgggtgg accatoogte 720



480 caaaatggcg tcctgaacag ttggactgat caggacagca aagacagcac ctacagcatg 540 agcagtaccc
tcacgttgac caaggacgag tatgaacgac ataacagctaitagettjiigag 600 gccactcaca agacatcaac ttcacccatt
gtcaagagct tcaacaggaa tgagtgttag 660 <210> 65 <211> 115 <212> PRT <213> Mus musculus <400>

65 A Vatl %’n LeL£VaI Glu Ser Gl %I Gl Leu VQI Gin Pro Gly Gly 151015 Ser Arg Lys Leu Per Cys
Al AP B PRE TR FHS Pr PSR S000TD o Mt TS MG Gt ala PrSOIu Lys Oly Lot

Glu Tepodab36404h Mlastyede-Res Resly-SesRet Jhrala dodsTys AlaAspsEar Val 325560 Lys Gly Arg
Phe Thr lle Per Arg Asp Asn Pro Lys Asn Thr Leu Phe 65707580 Leu GIn Met Thr Per Leu Arg Per

G"Jﬁ@ﬁijﬁgQEg“mgﬁqgécﬁﬁccggggggﬁgﬁ? acceatagayg aggattacaa cagtactcete 2Q0
cgggtggtca gtgecctece catcrageac caggactgga tgagtggcaa ggagticasa . 960
tgcaaggtca acaacaaaga ccteoccageg cecategaga gaaccatetc aasacccaaa 1020
gggtcagtaa gagctccaca ggtatatgtc ttgcoctccac cagaagaaga gatgactaag 1080
aaacaggtca ctetgacctg catggtceaca gactteatge ctgaagacat ttacgtggag 11490
tggaccaaca acgggaaaac agagctaaac tacaagaaca ctgaaccagt cctggactcet 1200
gatggttcett acttcatgta cagcaagctg agagtggaaa agaagaactg ggtggaaaga 1260
aatagctact cctgttecagt ggtccacgag ggtctgcaca atcaccacac gactaagage 1320
ttetoecgga ctecgggtaa atga 1344
<210= 43
<21%¥> 219
«<212> PRT
<213> Mus musculus
«<400> 43
Asp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15
Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser

20 25 30
Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45
Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gily Val Pro
50 55 60
Asp Arg Phe Ser Gly Ser Gly S8er Gly Thr Asp Phe Thr Leu Lys Ile
€5 70 75 80
Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
' 85 g0 95
Ser His Val Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
1¢¢0 105 110
Arg Ala Asp Ala Ala Pro Thr Val Ser Ile FPhe Pro Pro Ser Ser Glu
11s 120 125
Gln Leu Thr Ser Gly Gly Ala Ser val Val Cys Phe Leu Asn Asn Phe
130 135 140



Page 27 Ala Gly Thr Gly Thr Arg Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr 100105110 Val Ser Ala 115
<210>66 <211>345 <212>DNA <213>Mus musgidess <400>66 gatgtgcage tggtggagtc tgggggaggc
ttagtgcagc ctggagggtc ccggaaactc 60 tcctgtgcag cctctggatt cactttcagt agcetttggaa tgcactgggt tcgtcaggcet
120 ccagagaagg ggctggagtg ggtcgcatac attagtagtg gcagtagtac

Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg

145 150 155 160
Gin Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser
165 i7¢ 175
Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
180 185 190
Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser
195 200 205
Pro Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
210 215 '
<210> 44
<2i1l> 660
<212> DNA
<213> Mug musculus
<400> 44
gatgttttga tgacccaaac tccactctee ctgectgtea gtocttggaga htoaagoctec 60
atctettgca gatetagtoa gagcattgta catagtaatg gaaacaccta tttagaatgg 1z2¢
tacctgeaga aaccaggeca gtctccaaag cteoctgatcot acaaagtttc ¢aaccgattt 18¢0
tctggggtce cagacaggtt cagtggcagt ggatcaggga cagatttcac actcaagate 240
agtagagtgg aggctgagga tetgggagtt tattactget ttecaaggtte agatgttocog 300
ctcacgtteg gtgctgggac caagcotggag ctgaaacggg ctgatgcectyc accaactgta 360
tececatettoe caccatccag tgagcagtta acatcotggay gtgoctcagt cgtgtgotte 420
ttgaacaact tctaccccaa agacatcaat gtcaagtgga agattgatygg cagtgaacga 480
casaatggeg toectgaacag ttggactgat caggacagcea aagacagcac ctacageatg 540
agcagtacce tcacgttgac caaggacgag tatgaacgac ataacagcota tacctgtgag 600
gecactcaca agacatcaac ttcacccatt gtcaagaget tcaacaggaa tgagtgttag €60
<210> 45
«211> 117
<212> PRT
<213> Mus musculug
«<400> 45

Gln Val Thr Leu Lys Asp Ser Gly Pro Gly Ile Leu Gln Pro Ser Gln

1

5

10

i5

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser

20

25

30



catctactat 180 gcagacacag tgaagggccg attcaccatc tccagagaca atcccaagaa caccctgttc 240 ctgcaaatga
ccagtctaag gtctgaggac acggccatgt attactgtgc cgagactggg 300 acgagagctt actggggcca agggactctg
gtcactgtct ctgca 345 <210> 67 <211> 112 <212> PRT <213> Mus musculus <400> 67 Asp Val Leu
Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 151015 Asp Gin Ala Ser lle Ser Cys Arg Ser Ser
Gin Ser lle Val His Ser 202530 Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gin Lys Pro Gly Gin Ser

3540@5y Met Gly Val Ser Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu

35 40 45

Trp Leu Ala Hisg Tle Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ser
50 55 60
Leu Lys Ser.Arg Leu Thr Ile Sexr Lys Asp Thr Ser Ser Asn Gln Val
65 70 75 80
Phe Leu Lys Ile Thr Ser Val Asp Thr Alas Asp Ser Ala Thr Tyr Tyr
88 " 80 95
Cyeg Sexr Thr Met Ile Thr Gly Phe Val Tyr Trp Gly Gln Gly Thr Leu
100 105 1i¢

Val Thr val Ser Ala

115
<210> 46
«211l= 351
<212> DNA
<213> Mus musculus
<400> 46
caggttactc tgaaagactc tggcoctggy atattgeage cctoccagac cctecagtotyg 60
acttottett tctetgggtt ttcactgage acttcetggta tgggtygtgay ctggattogt 120
cagccttcag gaaagggtct ggagtggotg goacacattt actgggatga tgacaagogc 180
tataacccat ccctgaagag ccggcteaca atetocaagg atacctecag caaccaggta 240
ttcctecaaga tcaccagtgt ggacactgca gattotgera catactactg tteocactatg 300
attacggggt titgtttacty gggccaaggg actctggtca ctgtetcetge a 351
«210> 47
<23il> 112
<212> PRT
<213> Mus musculus
<400= 47
Aszp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15
Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser

20 25 30

Asn Gly Asn Thr Tyr

35

40

45

Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser



Pro Lys Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 505560 Asp Arg Phe Ser Gly Ser
Gly Ser Gly Thr Asp Phe Thr Leu Lys lle 65707/5&§26r Arg Val Glu Ala Glu Asp Leu sly Val Tyr Tyr
Cys Phe Gin Gly 859095 Ser His Val Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys 100105110
Page lgr8o <§1801 e6&3 <(321£LJI>l §3r6 r<2les>v|2§lA <r2]f§,sr>1 I\Ays rph%scsuluss<40_9>16§ %atgttttga atctcttgca
tacctgcagggctgggg%éc agcagggtgi ccgacgs_t?cg tgacccga@fp gafé’tagjtga daccaggcca cagacaggtt
aggctgagga gtggaggcac tccactctcc gagcattgta gtctcctaag cagtggcagt tctgggagtt caagctggaa ctgcctgtca
gtcttggaga tcaagcctcc catagtaatg gaaacaccta tttagaatgg ctcctgatct acaaagtttc caaccgattt ggatcaggga
cagatittRcastRg R tattachict fedabpjitCacatgticteatciaaT™o 190 186 246 300 336 <210> 69
<2113% <212> PRT <213> Mus musculus <400> 69 Set Phe Gly Met Hi15 <210> 70 <211> 15
<212> DNA <213> Mus musculus <400> 70 agctttggaa tgcacl5

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
85 80 95

Ser His Val Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys

1¢0 105 11¢
<210> 48
<211> 336
«<212> DNA
«<213> Mueg musculus
<400> 48
gatgttttga tgacccaaac tccactctec ctgectgtea gtettggaga tcaagectece 60
atctettgea gatctagtea gageatitgta catagtaatg gaaacaccta tttagaatgy 120
tacctgraga aaccaggeca gtotcocaaag ctceotgatet acaaagttte caaccgattt 180
tectggggtee cagacaggtt cagtggcagt ggatcaggga cagatttcac actcaagatco 240
agtagagtgg aggctgagga tctgggagtt tattactget ttcaaggttc acatgttecg 300
ctcacgttcog gtgetgggac caagcectggag ctgaasa 336
<210> 49
<211> 7
<212> PRT
<213> Mus musculusg
<400> 49
Thr Ser Gly Met Gly Val Ser
1 5
<210> 50
<21l= 21
«<212> DNA
<213> Mus musculus
<400=> 5O
acttctggta tgggtgtgag ¢ 21

51

<210>

<211l> 9

<212> PRT

<Z213> Mus musculus
<40C> 51

His Ile Tyr Trp Asp Asp Asp Lys Arg
1 5



<210> 71 <211> 10 <212> PRT <213> Mus musculus <400> 71 Tyr lle Set Set Gly Ser Set Thr lle Tyr
1510 <210> 72 <211> 30 <212> DNA <213> Muggasculus <400> 72 tacattagta gtggcagtag
taccatctac30 <210> 73 <211> 6 <212> PRT <213> Mus musculus Page 29 <400> 73 Thr Gly Thr Arg
Ala Tyr 15 <210> 74 <211> 18 <212> DNA <213> Mus musculus <400> 74 actgggacga gagcttacl8
<210> 75 <211> 16 <212> PRT <213> Mus musculus <400> 75 Arg Ser Ser Gin Ser lle Val His Ser
Asn Gly;Asn Thr Tyr Leu Glu 151015 <210> 76 <211> 48 <212> DNA <213> Mus musculus <400> 76
agatctagtc.agagcattgt acatagtaat ggaaacacct atttagaa48 <210> <211> <212> <213> 77 7 PRT Mus

muscufis:> DNA
<213> Mus musculus

<400> 52

cacatttact gggatgatga casgoge 27
<210> 53

«211> 7

<212> PRT

<213> Mus musculus
«<400> 53

Met Ile Thr Gly Phe Val Tyr

1 5
«210> b4

<21li> 21

<212> DNA

<213> Mus musculus

<400> 54

atgattacygg ggtttgttta ¢ 21
<210> 5SS

<211l> 16

<212 PRT

<213> Mus musculus
<400= &5

Arg Ser Ser Gln Ser Ile Val His Ser Asn Gly Asn Thr Tvr Leu Glu

1 5 10 15
<210> 5kg
<211> 48

<212> DNA
<213>= Mus musculus

<400> 56

agatctagtc agagcattgt acvatagtaat ggasacacct atttagaa . 48
<210> 57

«211> 7

<212> PRT

<213> Mus musculus
<400> 57
Lys Val Ser Asn Arg Phe Ser

L ‘ 5

<210> 58
«<211> 21



<400> 77 Lys Val Ser Asn Arg Phe Ser15 <210>78 <211>21 <212>DNA <213> Mus
musculus <400> Page 22

<212> DNA
<213> Mus musculus

<400> 58

aaagtttecca accgattttc t ' 21
<210=> 59

<211 2

<212>= PRT

<213> Mus musculus
<4 00> 58

Phe Gln Gly 8Ser His Val Pro Leu Thr

1 5
<210> &0
<211 27

<212> DNA
<213> Mus musculus

<400> &0
tttcaaggtt cacatgttcc gctcacg 27
<210= &1
<211> 445

<212> PRT
<213> Mus musculus

<400> 61

Asp Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Arg Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Fhe
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Glu Lys Gly Leu Glu Trp Val
35 40 45

Ala Tyr Ile Ser Ser Gly Sex Ser Thr Ile Tyr Tyr Ala Asp Thr Vval

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Pro Lys Asn Thr Leu Phe

Leu Gln Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 85

Ala Gly Thr Gly Thr Arg Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110

Val Ser Ala Ala Lys Thr Thr Ala Pro Ser Val Tyr Pro Leu Ala Pro
115 120 125



78 aaagtttcca accgattttc t21 <210> 79 <211> 9 <212> PRT <213> Mus musculus <400> 79 Phe Gin
Gly Ser His Val Pro Pro Thr 1 Page 30 <210> [88ge231> 27 <212> DNA <213> Mus musculus <400>
80 tttcaaggtt cacatgttcc tccgacg27 <210> 81 <211> 442 <212> PRT <213> Mus musculus <400> 81
Gin Val Gin Leu Gin Gin Pro Gly Ala Glu Leu Val Lys Pro Gly Ala 151015 Ser Val Lys Leu Ser Cys Lys
Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 202530 Trp Met His Trp Val Lys Leu Arg Pro Gly Gin Gly Phe Glu
Trp lle 3540458y Gl de.Ash.Prg A Asi Bly.GIw Thr ASNASnAsn Glu Asn Phe 505560 Lys Arg Lys
Ala Thr Lets@hr Val Asp Lys SeriSer Ser Thr Ala Tyr 654Q7580 Met GIn Leu Ser Ser Leu Thr Ser Glu
Asp Ser Ala Val Tyr Tyr Cys

Lys Gly Tyr Phe Pro Glu Pro Val Thr Leu Thr Trp Asn Ser Gly Ser
145 150 155 160

Leu Ser Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Asp Leu
165 170 175

Tyr Thr Leu Ser Ser Ser Val Thr Val Thr Ser Ser Thr Trp Pro Ser
180 185 190

Gln Ser Ile Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val
185 200 205

Azp Lys Lys ITle Glu Pro Arg Gly Pro Thr Ile Lys Pro Cyg Pro Pro
210 2L 220

Cys Lys Cys Pro Ala Pro Asn Leu Leu Gly Gly Pro Sesr Val Phe Ile
225 230 235 2490

Phe Pro Pro Lys Ile Lys Agp Val Leu Met Ile Ser Leu Ser Pro Ile
245 250 255

Val Thr Cys Val Val Val Asp Val Ser Glu Asp Asp Pro.Asp Val Gin
260 265 270

Ile Ser Trp Phe Val Asn Asn Val Glu Val His Thr Ala Gln Thr Gln
275 280 285

Thr His Arg Glu Aspy Tyr Asn Ser Thr Leu Arg Val Val Ser Ala Leu
280 295 300

Pro Ile Gln His Gln Asp Trp Met Ser Gly Lys Glu Phe Lys Cys Lys
305 310 315 | 320

Val Asn Asn Lys Asp Leu Pro Ala Pro Ile Glu Arg Thr Ile Ser Lys
325 320 335

Pro Lys Gly Ser Val Arg Ala Pro Gln Val Tyr Val Leu Pro Pro Pro
340 345 350

Glu Glu Glu Met Thr Lys Lys Gln Val Thr Leu Thr Cys Met Val Thy
355 360 365

Asp Phe Met Pro Glu Asp Ile Tyr Val Glu Trp Thr Asn Asn Gly Lys
370 375 380



859095 Thr Arg Asp Gly Asn Tyr Asp Pro Phe Ala Tyr Trp Gly Gin Gly Thr 100105110 Leu Val Thr Val
Ser Ala Ala Lys Thr Thr Pro Pro Ser Val Tyr Pre 3420125 Leu Ala Pro Gly Ser Ala Ala Gin Thr Asn
Ser Met Val Thr Leu Gly 130135140 Cys Leu Val Lys Gly Tyr Phe Pro Glu Pro Val Thr Val Thr Tip Asn
145150155160 Set Gly Set Leu Set Set Gly Val His Thr Phe Pro Ala Val Leu GIn 165170175 Ser Asp
Leu Tyr Thr Leu Ser Ser Ser Val Thr Val Pro Ser Ser Thr 180185190 Page 31 Trp Pro Ser Glu Thr
val The Cys syl Ala His Bro Ala Ser Ser, 195200205 Th Lysval Asp Lys Lys lle Val Pro Arg Asp
Cys Gly=Cys Lys Pro 216’215§30 Cys lle Cys Thr VadPro Glu Val Ser Ser Mal Phe lle Phe Pro Pro
225230235240 Lys Pro Lys Asp Val Leu Thr lle Thr Leu Thr Pro Lys Val Thr Cys 245250255 Val Val
Val Asp lle Ser Lys Asp Asp Pro Glu Val Gin Phe Ser Tip 260265270 Phe Val Asp Asp Val Glu Val His
Thr ARG ThPSin'ProlAfg Biu 2752802855G 1 G PHEASH S Thi Phd#rg Ser Val Ser Glu Leu
Pro Ile Met 290295300 Hig Gin Asp Trp Leu ASh Gly Lys Glu Phe Lys Cys Arg Val Asn Ser
305310315320

Glu Arg Asn Ser Tyr Ser Cys Ser Val Val His Glu Gly Leu His Asn

420 425 430

His His Thr Thr Lys Ser Phe Ser Arg Thr Pro Gly Lys

435 440 445
«<21C> &2
<211= 1338
«212> DNA
<213> Mus musculus
<400> 62
gatgtgcage tggtggagtbc tgggggagge ttagtgeage ctggagggbc ccggaaacte 60
tcectgtygcayg cctetggatt cactttcagt agectttggaa tgcactgggt tegtceagget 120
cecagagaagg ggctggagtg ggtogcatac attagtagtg gcagtagtac catctactat 180
gcagacacag tgaagggccg attcaccatc tccagagaca atccocoaagaa cacoctgtteo 240
ctgcaaatga ccagtcetaag gtctgaggac acggocatgt attactgtge cgggactggg 300
acgagagcett actggggcca agggactcetg gtecactgtcet ctgcagocaa aacaacaged 360
ccatcggbcet atcccctgge coctgtgtgt ggagatacaa ctggctecte ggtggotcta 420
ggatgcctgg tcaagggtta ttteooctgag ccagtgacct tgacetggaa ctotggatec 480
ctgtécagtg gtgtgcacac ctteccaget gtecotgeagt ctgacctcecta cacccteoage 540
agctcagtga ctgtazacctc gagcacctgg cccagccagt ccatcacctg caatgtggeco 600
caccoggeaa gcagcaceaa ggtggacaag aaaattgage ccagagggoce cacaatcaag 660
cectgtecte catgcaaatyg ccocagceacct aacctottgg gtggaccate cgtetitcatc 720
ttccecteccaa agatcaagga tgtactcatg atetocctga gocccatagt cacatgtgtg 780
gtggtggaty tgagegagga tgacccagat gtccagatca getggttigt gaacaacgty 840
gaagtacaca cagctcagac acaaacccat agagaggatt acaacagtac tcectcococgggtg 800
gtcagtgeee tcoccecatcea goaccaggac tggatgagtg gecaaggagtt caaatgeasg 260
gtcaacaaca aagacctccc agcgcccatc gagagaacca tctgaaaacce caaagggbca 1020
gtaagagcte cacaggtata tgtettgect ccaccagaag aagagatgac taagaaacag 1080
gtcactctga cctgeatggt cacagacttc atgcectgaag acatittacgt ggagtggacco 1140
aacaacggga aaacagagcot aaactacaag aacactgaac cagtcctgga ctcetgatggt 1200



Ala Ala Phe Pro Ala Pro lle Glu Lys Thr lle Ser Lys Tin Lys Gly 325330335 Arg Pro Lys Ala Pro Gin
Val Tyr Thr lle Pro Pro Pro Lys Glu GIn 3403453&6k:det Ala Lys Asp Lys Val Ser Leu Thr Cys Met lle
Thr Asp Phe Phe 355360365 Pro Glu Asp lle Thr Val Glu Trp Gin Tip Asn Gly Gin Pro Ala Glu
370375380 Asn Tyr Lys Asn Thr Gin Pro lle Met Asp Thr Asp Gly Ser Tyr Phe 385390395400 Val Tyr
Ser LYS 18T ASH VAFBIAINS SEEAXFFTTT CRAATIBRAAZTT 4054304 P3IFRAPHEE Thr'@§8 Ser Val Leu
His Glu Gly Lev.LeyAsp. ey 'égsaél%gt 48?&%%@&&&&%%%%5%%&9c%%e Pro,Gly Lys 435440
Page 32 <210> 82 <211> 1329 <212> DNA <213> Mus musculus <400> 82 caggtccaac tccagcagcc
tgggoctgaatciggtgasgectggggcttc agtgaagttg60 tcctgcaagg cctggacaag aatgagaactatgcaactca
aactacgacc acgacacccc gtgaccctgg tctggatccc actctgagca aacgttgccc ggttgtaagc aagcccaagg
atcagcaagg acagctcaga cttcccatca geagctttce ccacaggtgt cttctggeta getttgagtg tcaagagaaa
gcagcetgac cetitgctta catctgtcta gatgcctggt tgtccagcgg gctcagtgac acccggcecag cttgcatatg atgtgcetcac
atgatecoga cgoamaccecg tgcaccagga ctgeccccat acaccattce caccttcace gattggagag ggccacactg
atctgaggae ctigggeraa teeactggec caagggctat tgtgcacacc tgtccectce cagcaccaag tacagtccca cattactctg
ggtccagttc ggaggagcag ctggctcaat cgagaaaacc acctcccaag

Asp Val Leu Met Thr Gln Thr Prc Leu Ser Leu Pro Val Ser Leu Gly
i 5 10 15

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser
20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Agp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
85 20 25

Ser Hig Val Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
1006 108 iio

Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu
115 120 125

Gln Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe
130 135 140

Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg
145 150 155 160

Gln Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lyg Asp Ser
165 170 175

Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
180 i85 180

Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser
185 200 205



agctactgga attaatccta actgtagaca tctgcggtct gggactctgg cctggatctg ttccctgagc ttcccagctg agcacctggce
gtggacaaga gaagtatcat act cctaagg agctggtttg tizsgecagca ggcaaggagt atctccaaaa gagcagatgg
tgcactgggt gaaatggtgg aatcctccag attactgtac tcactgtctc ctgcccaaac cagtgacagt tcctgcagtc ccagcgagac
aaattgtgcc ctgtcttcat tcacgtgtgt tagatgatgt ctttccgctc tcaaatgcag ccaaaggcag ccaaggataa
gaagctgaggl20 tactaacaacl180 cacagcctac240 aagagatggt300 tgcagccaaa360 taactccatg420
gacctggaacA80rigaccictacb4f eoicacatgetQ eaggeatigtee0 cticccceca720 tgtggtagac780
ggaggtgcar840 agtcagtgaa900 geeaacagt960 accgaaggct1020 agtcagtctgl080 acctgcatga
taacagactt cttccctgaa gacattactg tggagtggca gtggaatgggl1140 cagccagcgg agaactacaa gaacactcag
cccatcgtgg acacagatgg ctettacttc1200 gtttacagca agctcaatgt gcagaagagce aactgggagg caggaaatac
tttcacctgel?26Q4etgtgttac atgagggcct gectcaacctc catactgaga agagcctctc cctctctcct1320 ggtaaatgal329
<210=82=<2Th= 220 <212> PRT <213> Mus musculus

<213> Mus musculus
<400> 64
gatgttttga tgacccaaac tccactctec ctgectgtea gteottyggaga tcaagectcee 60
atctettgea gatctagtra gageattgta catagtaaty gaaacaccta tttagaatgyg 120
tacctgcaga aaccaggcca gtctogtaag ctectgatet acazagttbtc-caaccgattt 180
tetggggtoc cagacaggtt cagtggcagt ggatcaggga cagatttcac actcaagatce 240
agcagagtgy aggctgagga tcetgggagtt tattactget ttcaaggtte acatgttect 300
ccgacgtteg gtggaggcac caagetggaa atcasacggyg ctgatgetge accaactgta 360
tecatcottoo caccatcecayg tgagcagtta acatctggag gtgecteagt cgtgtgette 420
ftgaacaact tctaccccaa agacalcaat gteaagtgga agattgatgg cagtgaacga 480
caaaatggeyg toctgaacay tbggactgat caggacagca aagacagcead ctacagcatg 540
agcagtaccc tcacgttgac caaggacgag tatgasacgac ataacagcta taccotgtgag 600
gcecacteaca agacatcaac ttcacccatt gtcaagagct tcaacaggas tgagtgttag 660
<210> 65
<211> 118
«212> PRT
<233> Mus musculus
<400> 65
hsp Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
i 5 10 is
Ser RArg Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe
20 25 30
Gly Met His Trp Val Arg Gln Ala Pro Gilu Lys Gly Leu Glu Trp Val
35 40 45
Ala Tyr Ile Ser Ser Gly Ser Ser Thr Ile Tyr Tyr Ala Asp Thr Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Pro Lys Asn Thr Leu Phe
65 70 75 80
Leu Gln Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cvs
85 S0 95



<400> 83 Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 151015 Page 33 Asp Gin
Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Vaddis Ser 202530 Asn Gly Asn Thr Tyr Leu His Tp Tyr
Leu Gin Lys Pro Gly Gin Ser 354045 Pro Lys Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
505560 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle 65707580 Ser Arg Val Glu
Ala Gin Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser 859095 Thr His Val Pro Pro Tyr Thr Phe Gly Gly Gly
Th Lys Len Slpleclg0405110 Lo, Arg Alg sl Alapro i Yal Set Il Bhe Pro Pro Ser Ser
115120125 Glu Ginikeu Thr Ser Gly Gly AlgsSerVal Val gys Pheg L.eu Asn Asn 130135140 Phe Tyr
Pro Lys Asp lle Asn Val Lys Trp Lys lle Asp Gly Ser Gin 145150155160 Arg Gin Asn Gly Val Leu Asn
Ser TLp.Thr Asp Gin Asp Ser Lys Asp 165170175 Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr
Lys A\sfﬁlGﬁ’ﬁnrﬁrliSOl85190 Glu Arg His Asn Ser Tyr Thr Cys Gin Ala Thr His Lys Thr Ser Thr
195200205 Ser Pro lle Val Lys Ser Phe Asn Arg Asn Gin Cys 210215220

<210> &6
<211l> 345
<21Z2> DNA
<213> Mus musculus
 <400> 66
gatgtgeage tggtggagte tgggggagge ttagtgcage ctggagyggtce ceggaaactco 60
teetgtgeayg ccotetggatt cacttteagt agetttggaa tgcactgggt tegtcagget 126
ccagagaagg ggctggagty ggtegeatac attagtagtg geagtagtac catcotactat 180
gcagacacayg tgaagggccg attcaccatc tccagagaca atcceaagaa caccctgtte 240
ctgcaaatga ccagtctaayg gtctgaggac acggecatgt attactgtge cgggactagg 300
acgagageet actggggcca agggactotyg gtcactgtct ctgea 345
<210> 67
<211= 112
«<212> PRT
<213> Mus musculus
<400> 67
Asp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15
Asp Gln Ala Ser Ile Ser Cys Arg Ber Ser Gln Ser Ile Vval His Ser
20 25 30
Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45
Pro Lys Leu Leu Ile Tvyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 3y
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
Ser Rrg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
85 990 95
Ser His Val Pro Prc Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
i00 105 110



<210> 84 <211> 663 <212> DNA <213> Mus musculus <400> 84 gatgttgtga tgacccaaac tccactctcc
ctgcctgtca gtcttggaga tcaagcctcc60 Page 34 tragtgeaga tctggggtce agcagagtgg ccgtacacgt gtatccatct
ttcttgaaca cgacaaaatg atgagcagta gaggccactc tag agccaggcca cagacaggtt aggctgagga tcggaggggg
tcccaccatc acttctaccc gegtcctgaa cecctcacgtt acaagacatc gtctccaaag cagtggcagt tctgggagtt gaccaagctg
cagtgé@%:g c?%éagacatc cagttggact gaccaaggac aacttcaccc ctcctgatct ggatcaggga tatttctgct
gaaatagaac tigacatctg aatgtcaagt gatcaggaca gagtatgaac attgtcaaga acaaagtttc cagatttcac
ctcaaagtae gggetgaige.gaggtgcctc ggaagattga gcaaagacag gacataacag gcttcaacag caaccgattt
actcaagatc acatgttcct tgcaccaact agtcgtgtgc tggcagtgaa cacctacagc ctatacctgt gaatgagtgt <210> 85
<21154°P8 <2F2> PRT <213> Mus musculus <400> 85 Gin Val Gin Leu Gin Gin Pro Gly Ala Glu Leu
Val Ly8 Pio GIS AR 151015 ServAT 1T etr 36 VL Y5 AhSBF Gy T5F S Phe THiSer Tyr 202530
Trp Matddis T6paVab Lys:beu-Ag 10 Gly-Gin Gy Bhe; Glu-Tu He 354045,Gly Glu lle, Asn Pro Arg Asn
Gly Gly Thr Asn Asn Asn Glu Asn Phe

tacctgcaga aaccaggocea gbctoctaag ctoctgatcet acaaagtttc caaccgattt 180
tctggggtee cagacaggtt cagtggcagt ggatcaggga cagatttcoac actcaagatc 240
agcagagrgyg agygctgagga tctgggagtt tattactgeot ttcecaaggttc acatgttect 300
ccgacgtteg gtggaggoac caagctggaa atcaaa 338
<210> 69

<211l> 5

«212> PRT

<213> Mus musculus
<400> &9

Ser Phe Gly Met His

1 5
«210= 70

<211 15

<212> DNA

«213> Mus musculus

<400= 70
agctttggaa tgcac 15
<210> 71
«<211> 10

«212» PRT
<213> Mug musculus

<400= 71

Tyr Ile Ser Ser Gly Ser Ser Thr Ile Tyr
1 5 10

210> 72

<211l> 30

<212> ‘DNA

«213> Mus musculus

<400> 72
tacattagta gtggcagtag taccatctac 30

«<210> 73

<211> &

«212> PRT

<213> Mus musculus



505560 Lys Arg Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 65707580 Met Gin Leu Ser
Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cpadib9995 Thr Arg Asp Gly Asn Tyr Asp Pro Phe Ala
Tyr T4p Gly Gin Gly Thr 100105110 Leu Val Thr Val Ser Ala 115 <210> 86 <211> 354 <212> DNA
<213> Mus musculus Page 35 <400> 86 caggtccaac tccagcagcc tggggctgaa ctggtgaagc ctggggcttc
agtgaé‘bclf’§607téctgcaagg cttctggcta caccttcacc agctactgga tgcactgggt gaagctgaggl20 cctggacaag
gcttigagiggatiggagag attaatecta gaaatggtgg tactaacaacl80 aatgagaact tcaagagaaa ggccacactg
actgtagaca aatcctccag eacagcctac240 atgcaactca gcagcctgac atctgaggac tctgcggtct attactgtac
aagagatggt300 aactacgacc cctttgctta ctggggccaa gggactctgg tcactgtctc tgca354 <210> 87 <211> 113
<212> PRT <213> Mus musculus <400> 87 Asp Val Val Met Thr Gin Thr Pro Leu Set Leu Pro Val Set
Leu G:Iﬁﬁlo%‘ Asp Gin Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser 202530 Asn Gly Asn
Thr Tys1eu HigaT.Lp Tyr Leu Gin Lys Pro Gly Gin Ser 354045 Pro Lys Leu Leu lle Tyr Lys Val Ser Asn
Arg PheLSer Gly akPud 505560 Asp Arg Phe Ser Gly Ser Gly Set Gly Thr Asp Phe Thr Leu Lys lle
65701%%(0))8e$£rg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Set Gin Set

actgggacga gagcttac 18

<210> 7B
<21l> 16
<212>» PRT
<213> Mus musculus

<400> 75

Arg Ser Ser Gln Ser Ile Val His Ser Asn Gly Asn Thr Tyvr Leu Glu
1 5 10 15

<210> 76

<211l> 48

<212> DNA

<213> Mus musculus

<400> 76
agatctagtc agageattgt acatagtaat ggaaacacct atttagaa 48

«210> 77

<211 7

<2123, PRT

<213> Mus musculus

<400> 77

Lys Val Ser Asn Arg Phe Ser
1 5

<210 " 78

<211l> 21

<212> DNA

«213> Mus musculus

«<400> 78
asagtittcea accgatttic t 21

«<210=> 79

<21i> 9

<212> PRT

<213> Muas musculus

<400> 79

Phe Gln Gly Ser His Val Pro Pro Thr
1 5



859095 Thr His Val Pro Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lle 100105110 Lys <210> 88
<211> 339 <212> DNA <213> Mus musculus $H}>388 gatgttgtga tgacccaaac tccactctcc ctgectgtca
gtcttggaga tcaagcctcc60 Page 36 tacctgcaga agccaggcca gtctccaaag ctcctgatct acaaagtttc
caaccgattt 180 tctggggtcc cagacaggtt cagtggcagt ggatcaggga cagatttcac actcaagatc 240 agcagagtgg
aggctgagga tctgggagtt tatttctgct ctcaaagtac acatgttcct 300

<210> 8¢
<211> 27
<212> DNA

«212> Mus musculus

<400> 80

tttcaaggtt cacatgttee tecgacy 27
<210> 81

<21l> 442

«212> PRT

<213> Mus musculus
<400> 81
Gln Val Gln Leu Gln Gln Pro Gly Ala Glu Leu Val Lys Pro Gly Ala

i 5 10 15

Ser Val Lyleeu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Trp Met His Trp Val Lys Leu Arg Pro Gly Gln Gly Phe Glu Trp Ile
35 40 45

Gly Glu Ile Asn Pro Arg Asn Gly Gly Thr Asn Asn Asn Glu Asn Phe
50 55 ‘ 60

Lys Arg Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tvr Tyr Cys
85 20 95

Thr Arg Asp Gly Asn Tyr Asp Pro Phe Ala Tyr Trp Gly Gln Gly Thr
1060 105 110

Leu Val Thr val Ser Ala Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro
1is 120 125

Leu Ala Pro Gly Ser Ala 2ala Gln Thr Asn Ser Mest Val Thr Leu Gly
130 135 140

Cys Leu Val Lys Gly Tyr Phe Pro Glu Pro Val Thr val Thr Trp Asn
145 150 155 160

Ser Gly Ser Leu Ser Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Asp Leu Tyr Thr Leu Ser Ser Ser Val Thr Val Prc Ser Sex Thr
180 185 180



ccgtacacgt tcggaggggg gaccaagctg gaaataaaa 339 <210> 89 <211> 5 <212> PRT <213> Mus
musculus <400> 89 Ser Tyr Trp Met His 15 <2H}%88<211> 15 <212> DNA <213> Mug musculus
<400> 90 agctactgga tgcacl5 <210> 91 <211> 10 <212> PRT <213> Mus musculus <400> 91 Glu lle
Asn Pro Arg Asn Gly Gly Thr Asn 1510 <210> 92 <211> 30 <212> DNA <213> Mug musculus <400>
92 gagattaatc ctagaaatgg tggtactaac30 <210> 93 <211> 9 <212> PRT <213> Mus musculus <400> 93

ASp Gl Asia, TYLASR Pra.Phe AR TVES 54107 PAT211% 2152122 DNAS213> Mus musculus

195 . 200 205

Thr Lys Val Asp Lys Lys Ile Val Pro Arg Asgp Cys Gly Cys Lys Pro
210 215 220

Cys Ile Cys Thr Val Pro Glu Val Ser Ser Val Phe Ile Phe Pro Pro
225 230 235 240

Lys Pro Lys Asp Val Leu Thr Ile Thr Leu Thr Prc Lys Val Thr Cys
245 280 255

Val Val Val Asp Ile Ser Lys Asp Asp Pro Glu Val Gin Phe Ser Trp
260 265 270

Phe Val Asp Asp Val Glu Val His Thr Ala Gln Thr Gln Pro Arg Glu
275 280 285

Glu Gln Phe Asn Ser Thyr Phe Arg:éer Val Ser Glu Leu Pro Ile Met
290 o 295 300

His Gln Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Arg Val Asn Ser
305 310 315 320

Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly
325 330 338

Arg Pro Lyg Ala Pro Gln Val Tyr Thr Ile Pro Pro Pro Lys Glu Gln
340 345 350

Met Ala Lys Asp Lys Val Ser Leu Thr Cys Met Ile Thr Asp Phe Phe
355 360 365

Pro Glu Asp Ile Thr val Glu Trp Gln Trp Asn Gly Gln Pro Ala Glu
370 375 380

Asn Tyr Lys Asn Thr Gln Pro Ile Met Asp Thr Asp Gly Ser Tyr Phe
385 390 395 400

Val Tyr Ser Lys Leu Asn Val Gln Lys Ser Asn Trp Glu Ala Gly Asn
405 410 415

Thr Phe Thr Cys Ser Val Leu Hig Glu Gly Leu Leu Asn Leu His Thr
£20 : 425 430

Glu Lys Ser Leu Ser Leu Ser Pro Gly Lysa
435 440



Page 37 <400> 94 gatggtaact acgacccctt tgcttac27 <210> 95 <211> 16 <212> PRY <213> Mus
musculus <400> 95 Arg Ser Ser Gin Set Leu VakgiisaSer Asn Gly Asn Thr Tyr Leu His 151015 <210>
96 <211> 48 <212> DNA <213> Mus musculus <400> 96 agatctagtc agagccttgt acacagtaat
ggaaacacct atttacat48 <210> 97 <211> 7 <212> PRT <213> Mus musculus <400> 97 Lys Val Ser Asn
Arg Phe Sem- 15 <210> 98 <211> 21 <212> DNA <213> Mus musculus <400> 98 aaagtttcca
accgatiti¢ 121,5210> 99 <211> 10 <212> PRT <213> Mus musculus <400> 99 Set Gin Set Thr His Val
Pro Prathy Thrzkb10 <210> 100 <211> 30 <212> DNA <213> Mus musculus Page 38

<212> DNA

<213> Mus musculus

<400> 82

caggtccaac tocagecageco tggggotgaa ctggtgaago ctggggettc agtgaagthg 60
tectgeaagy cttotggeota cacctteacc agctactgga tgcactgggt gaagotgagg 120
cotggacaag getttgagtyg gattggagag attaatcocta gaaatggtgg tactaacaac 180
aatgagaact tcaagagaaa ggocacactg actgtagaca aatoctcocag cacagcectac 240
atgcaactea geagoctgac atctgaggac tctgeggtet attactgtac aagagatggt 300
aactacgace cctttgetta ctggggecaa gggactctgg tcactgteote tgcageocaaa 360
acgacacccec catctgteta tcecactggec cctyggatcetg ctgcccaaac taactccatg 420
gtgacootgg gatgectyggt caagggetat ttcococtgage caghbgacagt gacctggaac 480
tctggatcce tgtccagegg tgtgeacace tteccagcetg tectgeagte fgacctetac 540
actetgagea gotcagtgac tgtococtcoe agcacctgge ccagegagac cgtcacctge 600
aacgttgccc acccggecad cageacceaag gtggacaaga asattgtgeo cagggattgt 660
ggtitgtaage cttgeatatyg tacagtccca gaagtatcat ctgtcottcat cttccoceceecca 720
aagcccaagg atgtgcteac cattactetg actcectaagg tcacgtgtgt tgtggtagac 780
atcagcaagy atgatccega ggtccagttc agetggtttg tagatgatgt ggaggtgeac 840
acagctcaga cgcaaccccg ggaggagcadg ttcaacagea ctttecgcte agtcagtgaa 900
cttcecatca tgcoaccagga ctggetcaat ggcaaggagt tcaaatgcag ggtcaacagt 960
geagettteoc ctgeoeocccat cgagaaaace atctcoaasa ccaaaggcag accgaaggeot 1020
ccacaggtgt acaccattec accteccaag gagcagatgg ccaaggataa agtcagtcotg 1080
acctgcatga taacagactt ctteoctgasz gacattactyg tyggagtggea gtggaatgag 114¢
cagoeagegyg agaactacaa gaacacteag cccatcatgg acacagatgg ctottactte 1200
gtttacagca agctcaatgt gragaagagc aactgggagg caggaaatac tttcacctge 1260
tetgtgttac atgagggoct getecaaccete catactgaga agagoctcobo cotetcoctect 1326
ggtaaatga 1329
«<210> 83

<21il> 220

<212> PRT

<213> Mus musculus

<400> 83

Asp Val Val Met Thrxr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly

1

5

i0

15



<210> 101 <211> 453 <212> PRT <213> Mus musculus <400> 101 Gin Val Thr Leu Lys Glu Ser Gly
Pro Gly lle Leu Gin Pro Ser Gin 151015 Thr Lepdgerdaeu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser
Thr Ser 202530 Gly Met Gly Val Ser Tip lle Arg Gin Pro Ser Gly Glu Gly Leu Glu 354045 Trp Leu Ala
His lle Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ser 505560 Leu Lys Ser Arg Leu Thr lle Ser Lys Asp
Thr Ser Arg Asn Gin Val 65707580 Phe Leu Lys lle Thr Ser Val Asp Thr Ala Asp Thr Ala Thr Tyr Tyr
859095,Cys Chvi Argelyr ALgstyr &ly Rbe Ala Tau Ti Gly.Gin Gly Thrleu 400105110 Val Thr Val Ser
Ala Ala Lys Thr Thr2Bro Pro. Ser Val Tyr Pge Leu 115120125 Ala Byo Gly Cys Gly Asp Thr Thr Gly Ser
Ser Val Thr Leu Gly Cys 130135140 Leu Val Lys Gly Tyr Phe Pro Glu Ser Val Thr Val Thr Trp Asn Ser
1451 %158 6OASGIyT§§r%_eu Seur Ser Ser VaIrHi%ThrlPhg Pro Ala Leu Leu Gin Ser 165170175 Gly Leu
Tyr Thi Mét $ej58et Ser Valfiir Val RES SF SerThr ﬁ'ipyf8(g§5‘_:i% B8 S&F Gin Thr Val Thr Cys Ser
Val Ala His Pro Ala Ser Ser Thr 195200 -205 Page 39 Pro Cys Pro Pro Cys Lys Gin Cys His Lys Cys

Pro Ala Pro Asn Len
Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ber Gly Val Pro

50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Gln Ser
85 20 85

Thr His Val Pro Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile
100 1G5 . 110

Lys Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser
1i5 120 125

Gilu Gin Leu Thr Ser Gly Gly Ala Ser Vval val Cys Phe Leu Asn Asn
130 135 140

Phe Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Rsp Gly Ser Glu
145 150 155 160

Arg Gln Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp
165 170 175

Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr
180 185 180

Glu Arg His Asn Ser Tyr Thry Cys Glu Ala Thy His Lys Thr Ser Thr
185 200 205

Ser Pro Ile Val Lys Ser Phe Asn Arg Bsn Glu Cys

210 215 220
<210> 84
<21l> 663
<212> DNA

<213> Mus musculus

<400> 84
gatgttgtga tgacccasac tcecactctce ctgectgtcea gteottggaga tcaagoctoc 60

atctettgea gatcetagtcea gagoottgta cacagtaatg gasacaccta tttacattgg 120



225230235240 Glu Gly Gly Pro Ser Val Phe lle Phe Pro Pro Asn lle Lys Asp Val 245250255 Leu Met
lle Ser Leu Thr Pro Lys Val Thr Cys Val Val VaPAge 34al 260265270 Her Glu Asp Asp Pro Asp Val Gin
lie Her Tip Phe Val Asn Asn Val 275280285 Glu Val His Thr Ala GIn Thr Gin Thr His Arg Glu Asp Tyr
Asn Her 290295300 Thr lle Arg Val Val Her Thr Leu Pro lle Gin His Gin Asp Trp Met 305310315320
Her GIJ iV G PHETTRIETR EyS VAPARH AT EHR ASpIER T Her325330535 Protfig Glu Arg Thr lle
Ser Lysdig dys-Glydeu \alArg Ala,Pro 340345350 Gin.Yal Ty Jle. Lew Pro Bra Pro Alg Gin Gin Leu
Her Arg Lys Asp 355360365 Val Her Len Thr Cys Len Val Val Gly Phe Asn Pro Gly Asp lle Her -
370375383 ved GArTrpIRar HarcAsoualy HissThr Gy GintAsaabyertyscAsptThe385390895400 Ala Pro
Val Leu Asp Her Aqu(:;ailg/?Ser 'I%r Phe lle Tgr Her L¥ Len 405410415 Asn Met Lys Thr Ser Lys Tip Glu

cgra t c cc £ o aktge o £
Lys Thr ASpHier P HeP s RETaTU45s4307Val Kig BRS CRRGTY LS 1€ Ash Tyr R Len Lys Lys
Thr llgtder 432440445058 tder R0y &fyday s AR0- 524Q> 02 £4dh2 1362 52142 DNA 2z
ttettgaaca acttotacce caaagacatc aatgtecaagt ggaagattga tggcagtgaa 480
cgacaaaatyg gogtoctgaa cagttggaét gatcaggaca gcaaagacag cacctacagc 540
atgagcagta ccctcacgtt gaccaaggac gagtatgaac gacataacag ctatacctgt 600
gaggccacte acaagacabc aacttcaccc attgtcaaga gottcaacag gaatgagtgt 660
tag 663
<210= 85
<211> 118
«212> PRT

<213> Mug musculus
400> BE

Gln Val Gln Leu Gln Gln Pro Gly Ala Glu Leu Val Lys Pro Gly Ala
1 5 1¢ 15

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 .30

Trp Met His Trp Val Lys Leu Arg Pro Gly Gln Gly Phe ¢lu Trp Ile
35 40 45

Gly Glu Ile Asn Pro Bryg Asn Gly Gly Thr Asn Asn Asn Glu Asn Phe
50 55 60

Lys Arg Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95

Thr Arg Asp Gly Asn Tyr Asp Pro Phe Ala Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr val Ser Ala

115
<210> B&
<211> 354

212> DNA
<213> Mus musculus



<213> Mus musculus <400>102 caggttactc tgaaagagtc acttgttctt tctctgggtt cagccttcag gagagggtct
Page 40 tggccctggg atattgcagc ttcactgagc acttétggeadggagtggctg gcacacattt cctcccagac cctcagtctg
tgggtgtgag ctggattcgt actgggatga tgacaagcgc 60 120 180 tataacccat ccctgaagag ccggctcaca
atctccaagg atacctccag aaaccaggta 240 ttcctcaaga tcaccagtgt ggacactgca gatactgcca catactactg
tggtcgatat. 30Q aggtacggct ttgcttactg gggccaaggg actctggtcea ctgtetctge agccaaaaca 360 acacccccat

cagictalggractguceeechgagigtydag Aacaaltdfsgtgaage ctggggctte agtgaagttyg 60
toctgeaagyg cttotggota caccttcecace agcotactgga tgeactggat gaagetgagg 120
cctggacaag gotttgagta gattggagag attaatceccts gaaatggtgg tactaacsac 180
aatgagaact tcaagagaaa ggccacactg actgtagaca aatcoctocag cacagoctac 240
atgcaactca geagectgace atcetgaggac tctgeggtet attactgtac aagagatggt 300
aactacgacc cctttgetta ctggggecaa gggactetgg tcactgtete tgcea 354
«210> 87
<2%i1l= 1313
<212> PRT
«213> Mus musculus
<400> 87
Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15
Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val His Ser

20 25 30
2Agn Gly Asn Thr Tyr Leu His Trp Tyr Leu Gln Lys Pro Gly Gln Ser

35 40 45
Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60
BAsp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Gln Ser
25 90 95

Thr His Val Pro Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile

100 105 110
Lys
<210> 88
«211> 339
<212> DNA
<213> Mus musculus
<400> 88
gatgttgtga tgacocaaac Locactotoc ctygeocotgtea gtettggaga tcaagectoc 60

120

atctettgea gatctagtica gagocttgta cacagtaatyg gasacaccta tttacattgg



ttcctccgtg 420 actctgggat gectggtcaa gggctacttc cctgagtcag tgactgtgac ttggaactct 480 ggatcccetgt
ccagcagtgt gcacaccttc ccagctctcc tgcagtctgg aétatgcaet 540 atgagcagct cagtgactgt cccctccagce
acctggccaa gtcagaccgt cacctgcagc 600 gttgctcacc cagccagcag caccacggtg gacaaaaaac ttgagcccag
cggg%ccatg 660 tcaacaatca acc%ctgtcc tccat caa agt%tcaca aatgcccagc tcctaacctc 720 gagggtggac
catccGicit cAtefecRP Coaitatcd Aggatgatt Catgatitce 780 clgacaceea Agoteacity tatddtagty
gatgtg@gggg%gg@tgéggga@%@gg&%%g%%t ggatcaggga cagatttcac actcaagatce 240

agcagagtgg agdctgagga totgguaght tattfcetget ctcaaagtac acatgttect 300
ccgtacacgt toggaggggg gaccaagetyg gaaataaaa 3398
<210> 8%

<211> 5

<212»> PRT
<213> Mug musculus

<400> 889

Ser Tyr Trp Met His

1 5
<210 80
<211>= 15

<212> DNA
<213> Mus musculus

<400= 90

agctactgga tgcac 15
<210>= 91

«211> 10

<212>» PRT

«<213> Mug musculus
<4 00> a1

Glu Ile Asn Pro Arg Asn Gly Gly Thr Asn

1 5 i0
<210=> 92
<211= 30

<21Z2> DNA
<213>» Mus musculus

«400= 92
gagattaatc ctagaaatgg tggtactaac 30
«210= 283
<211> 2

<212 PRT
<213> Mus musculus

<400=> 293

Asp Gly Asn Tyr Asp Pro Phe Ala Tvr

1 5
<210> 94
<211> 27

<212> DNA
«213> Mug musculus



atcagctggt ttgtgaacaa cgtggaagta cacacagctc agacacaaac ccatagagag 900 gattacaaca gtactatccg
ggtggtcagc accctcececa tccagcacca ggactggatg Bagkagtggcaagg agttcaaatg caaggtcaac aacaaagacc
tcccatcacc catcgagaga 1020 accatctcaa aaattaaagg gctagtcaga gctccacaag tatacatctt gccgccacca
1080 gcagagcagt tgtccaggaa agatgtcagt ctcacttgcc tggtcgtggg cttcaaccct 1140 ggagacatca gtgtggagtg
gaccageaat gggcatacag aggagaacta caaggacacc 1200 gcaccagtcc tggactctga cggttcttac ttcatatata

gcaa@%%@@%¥a@@@@@@§ccctt tgettac 27
«<210> 85
«<211= 16
«212= PRT

<213> Mug musculus
<400> 95

Arg Ser Ser Glm Ser Leu Val His Ser Asn Gly Asn Thr Tyr Leu His

i 5 10 i5
<210> 96
«<211l> 48

<212> DNA
<213> Mus musculus

400> 96

agatctagte agagocttgt acacagtaat ggasacacct atttacat 48
«210= 37

<211= 7

<212> FRT

«213> Mus musculus
<400> S7

Lys Val Ser Asn Arg Phe Ser

1 5
«210> 98

<211= 21

«21l2> DNA

<212> Mus musculus

<400> 58

aaagtttcca aceogattttc t 21
<210> 929

<211i> 10

<212= PRT

<213> Mus musgculus
<400> 99

Ser Gln Ser Thr His Val Preo Pro Tyr Thr

1 5 10
<2310= 100
<211= 320

<212> DNA
<213> Mus musculus

<400> 100
tctcaaagta cacatgttcec tcoogtacacyg 30



1260 agcaagtggg agaaaacaga ttccttctca tgcaacgtga gacacgaggg tctgaaaaat 1320 tactacctga
agaagaccat ctcccggtct ccgggtaaat ga 1362 <Adye1@3 <211> 219 <212> PRT <213> Mus musculus
<400> 103 Asp Val Leu Met Thr Gin Thr Pro Leu Set Leu Pro Val Set Leu Gly 151015 Asp Gin Ala Set
lle Set Cys Arg Set Set Gin Set lle Val His Set 202530 Page 41 Asn Gly Asn Thr Tyr Leu Glu Tip Tyr
Leu Gip,Lys Prg, Gly Gin Ser 354045 Pro Lys Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
505568 Asp ArgsPhe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle 65707580 Ser Arg Val Gin
Ala Gz #esp LereGly Val Tyr Tyr Cys Phe Gin Gly 859095 Ser His Val Pro Leu Thr Phe Gly Ala Gly Thr
Lys Le&!Gtu e Liysst00495110 Arg Ala Asp Ala Ala Pro Thr Val Ser lle Phe Pro Pro Ser Ser Glu

115120882 101

Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Gln Pro Ser Gln
1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Ser Txp Ile Arg Gin Pro Ser Gly Glu Gly Leu Glu
35 40 45

Try Leu Rla Hig Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Arg Asn Gln Val
65 70 75 80

Fhe Leu Lys Ile Thr Ser Val Asp Thr Rla Asp Thr Ala Thr Tyr Tvyr
85 90 95

Cys Gly Arg Tyr Arg Tyr Gly Phe Ala Tyr Trp &ly Gln Gly Thr Leu
100 ~1o0s 110

val Thyx Val Ser Ala Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu
115 12¢ 125

hla Pro Gly Cys Gly Asp Thr Thr Gly Ser Ser Val Thr Leu Gly Cys
130 135 140

Leu Val Lys Gly Tyr Phe Pro Glu Ser Val Thr val Thr Trp Asn Ser
145 15¢C 155 160

Gly Ser Leu Ser Ser Ser Val His Thr Phe Pro Ala Leu Leu Gln Ser
165 170 175

Gly Leu Tyr Thr Met Ser Ser Ser Val Thr Val Pro Ser Ser Thr Trp
180 185 190

Pro Ser Gln Thy Val Thr Cys Ser Val Ala His Pro Ala Ser Ser Thr
1585 200 & 205

Thr Val Asp Lys Lys Leu Glu Pro Ser Gly Pro Ile Ser Thr Ile Asn
210 215 220



Gin Len Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe 130135140 Tyr Pro Lys Asp lle
~Asn Val Lys Trp Lys lle Asp Gly Ser Glu Arg 1424365160 Gin Asn Gly Val Leu Asn Ser Trp Thr Asp
Gin Asp Ser Lys Asp Ser 165170175 Thr Tyr Ser Met Ser Ser Thr Len Thr Leu Thr Lys Asp Glu Tyr
Glu 180185190 Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser 195200205 Pro lle
Val Ly§ S& P Asi Ay s GIG Cy§21 215¥51057188°<211F660P22 173 DNA <213> Mus
musculus <400> 104 gatgttttga tgacccaaac tccactctcc ctgcctgtca atctcttgca gatctagtca gagcattgta
catagtaatg tacctgcaga aaccaggcca gtctccaaag ctcctgatct tctggggtcc cagacaggtt cagtggcagt
ggatcagggd agtagagty§agdety aiga g dhagittattactgetnPage 42s cteacyttty gtgctgggac caagctggag
ctgaaacggg ctgatgctgc ttcatcttce caccatccag tgagcagtta acatctggag gigectcagt ttgaacaact tctaccccaa
agacatcaat gtcaagtgga agattgatgg caaaatggcg tcctgaacag ttggactgat caggacagca aagacagcac
agcaglacosicacgligac cRAgIALUAG lalgaasdasataacagala 9eGacioasa agagatcaac ticacccatt
gtcaagagct tcaacaggaa accaactgta cgtgtgetic cagtgaacga ctacageatg tacctgtgag tgagtgttag <210>
105 <211> 116 <212> PRT <213> Mus musculus <400> 105 Gin Val Thr Leu Lys Glu Ser Gly Pro Gly
lle Ley Gin.Pra Ser. Gin 151015 Thr Leu Ser Leu Thr Cys Ser Phe Ser Sly Phe Ser Leu Ser Thr Ser
2025§8rs%1‘|\1/|%t§§|ﬁ’?al%8r grsrB %KA%@%?&%&P §Ty¥’c%§ U QEL%? &p

Glu Val His Thr Ala Gln Thr Glh Thr His Arg Glu Asp Tvr Asn Ser
290 295 300

Thr Ile Arg Val Val Ser Thr Leu Pro Ile Gln His Gln Asp Trp Met
305 31¢C 315 320

Ser Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Asp Leu Pro Ser
325 330 335

Pro Ile Glu Arg Thr Ile Ser Lys Ile Lys Gly Leu Val Arg Ala Pro
340 345 350

Gln Val Tyr Ile Leu Pro Pro Pro Ala Glu Gln Leu Ser Arg Lys Asp
355 360 365

Val Ser Leu Thr Cys Leu Val Val Gly Phe Asn Pro Gly Asp Ile Ser
370 375 380

Val Glu Trp Thr Ser Asn Gly His Thr Glu Glu Asn Tyr Lys Asp Thr
385 390 395 400

Ala Pro Val Leu Asp Ser Asp Gly Ser Tyr Phe Ile Tyr Ser Lys Leu
405 410 415

Asn Met Lys Thr Ser Lys Trp Glu Lys Thr Asp Ser Phe Ser Cys Asn
420 425 430

Val Arg His Glu Gly Leu Lys Asn Tyr Tyr Leu Lys Lys Thr Ile Ser
435 440 445

Arg Ser Pro Gly Lys
450

<210> 102
<211l> 1362
«<212>= DNA
«213> Mus musculus



354045 Trp Leu Ala His lle Tyr Tip Asp Asp Asp Lys Arg Tyr Asn Pro Ser SO5560 Leu Lys Ser Arg
Leu Thr lle Ser Lys Asp Thr Ser Arg Asn Gin Vak§&7407580 Phe Leu Lys lle Thr Ser Val Asp Thr Ala
Asp Thr Ala Thr Tyr Tyr 859095 Cys Sly Arg Tyr Arg Tyr Sly Phe Ala Tyr Trp Sly Gin Sly Thr Leu
100105110 Val Thr Val Ser 115 <210> 106 <211> 348 <212> DNA <213> Mus musculus <400> 106
caggtigqic tggaggagtc tggceectggg atattgcage cetcccagac cetcagtctg60 acttgtictt tetctgggtt ttcactgage
acttctggiadgoaiotyag clooaticatd20. Rage 43.fatgasseataoctyaagag-ceggsicaga atctggaagg
atacctccag aaaccaggta240 ttcctcaaga tcaccagtgt ggacactgca gatactgcca catactactg tggtcgatat300
aggtargycttitgetiacty gggotaagyepatictgytea igtort3483g21 06080 7029400 842 <2120 PRT <213>
Mus musculus <400> 107 Asp Val Leu Met Thr Gin Thr Pro Len Set Len Pro Val Ser Leu Gly 151015
Asp Gitt Ala Set 118887 By Ay SE-EEr Gify Sei T Val fiid S51-9025%50 A &y Ash®Fhr Tyr Len Gin
Tip Tyeten-&ind yefem Sl Cinapit 304940 Frockysd-au dau HeTyrdys-YalSet AsnArg Phe Set Sly
Val Pro 505560 Asp Arg Phe Ser Gly Set Gly Ser Gly Thr Asp Phe Thr Len Lys lle 65707580

ttcoccteaaga tcaccagtgt ggacactgcea gatactgcca catactactg tggtogatat 300
aggtacggct ttgettactyg gggccaaggg actcetggica ctgtcototge agcoccaaaaca 360
acaccccecat cagtotatcce actggecect gggtgtggag atacaactgyg ttoctecgtg 420
actctgggat gecotggtcaa gggcectacttc cctgagtcag tgactgtgac ttggaactet 480
ggatcectygt ccagragtgt gracaccttc ccagctctcece tgcagtcoctgg actotacact 540
atgagcagcet cagtgactgt coectocage acctggecaa gtcagaccgt cacctgeago 600
gttgctecace cagccagceag caccacggtg gacaazaaac ttgagoccag cgggoccatt 660
tcaacaatca acccctgtec teocatgraag gagtgtcaca aatgoccage tectaaccto 720
gagggtggac catccgtcectt catcttceceoet ccaaatatca aggatgtact catgatcotcco 780
ctgacaccca aggteacgtyg tgtggtggtyg gatgtgageg aggatgacco agacgtocag 840
atcagctggt ttgtgaacaa cgtggaagta cacacagctc agacacaaac ccatagagag 900
gattacaaca gtactatcey ggtggtcage acccteocca tecageacca ggactggatg 260
agtggeaagg agttcaaatyg caaggtcaac aacaaagacc tccoatcace catcegagaga 1020
accatctcaa aaattaaagg gcotagtcaga getccacaag tatacatctt googccacca 1080
gecagagceagt tgtccaggaa agatgtcagt cteacttgee tggtegtggg cttcaaccct 1140
ggagacatca gtgtggagtyg gaccagceaat gggcatacag aggagaacta caaggacacc 1200
gcaccagtce tggactctga cggttcttac ttcatatata gecaagotcas tatgaaaaca 1260
agcaaghggy agasaaacaga tteocttcetea tgcaacgtga gacacgaggg tctgaaaaat 1320
tactacctga agaagaccat ctcocccggtct cocgggtaaatbt ga 1362
<210> 103

<211> 218

<212= PRT

<213> Mus musculus

<400> 103

Asp Val Leu Met Thr Gla Thr Pro Leu Ser Leu Pro Val Ser Leu Gly

1

5

i0

15

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Sey Ile Val His Ser

20

25

30



Ser Arg Val Gin Ala Gin Asp Len Gly Val Tyr Tyr Cys Pile Gin Gly 859095 Ser His Val <210>108
<211>336 <212>DNA <213>Mus Pro Len Thr Pag=@ly Ala Gly Thr Lys Len Gin Len Lys 100105110
musculus <400>108 gatgttttga tgacccaaac tccactctcc ctgectgtca gtcttggaga tcaagcctcc 60 atctcttgca
gatctagtca %?%E:att%ta catagtaatgfgaaacaccta tttagaatg% 120 tacctgcaG%a aaccaggcca gtctccaaag

Y

ctectgatdt Acadahite tanccd it 180 {iGodtick Cagatagt S 1Y &7 SeF

45

Ile Val Phe

60

Pro Lys Leu Leu Ser Asn Ser Val Pro

50

Tyr Lvs

55

Arg Gly

Phe Ser. Ser Thr FPhe

70

Ser Thr Ile

80

Agp Leu

&5

Arg Gly Gly Gly Asp

75

Lys

Val Glu Ala

85

Glu Val

20

Phe Gln

95

Ser Arg Asp Leu Gly Tyr Tyr Cys Gly

Glu
110

Val Thr Phe Ala Lys Leu

105

Pro Leu Thr

ig0¢e

Ser His Gly Gly Leu Lys

Thr Val

120

Ala Ala Ala Ile Phe Pro Pro Ser Ser Glu

125

Arg Asp Pro Ser

115

Gln Thr Ala

135

Val Val Phe

140

Leu Ser Ser Leu Asn Asn Phe

130

Gly Gly Cys

Ile
155

Asn val

150

Tyr Pro

145

Lys Asp Lvs Trp Lys Asp Glv Ser Glu Arg

150

Gln Val Leu Asn Ser Thr Gln

165

Asn Gly Trp Asp

170

Asp Ser Lys Asp Ser

175

Thr Thr Thr

185

Met Thr

180

Glu
190

Tyr Ser Ser Ser Leu Leu Lys Asp Tyr Glu

Thr
205

Thr Glu Ala Thr His

200

Asn Ser

185

Arg His Tyr Cys Lys Ser Thr Sex

Ile Glu

210

val Phe Asn

215

Pro Lys Ser Arg Asn Cys

«<210=
«21ll>
«212>
<213

104
660
DNA
Mug musculusg
<400> 104

tcecactcectec &40

gatgttttga
atctottgea
tacctgcaga

tctggggtee

agcagagtgg

tgacccaaac
gatctagtca
aaccaggeea

cagacaggtt

aggctgagga

gagcattgta
gteotocaaay
cagtggeagt

totgggagtt

ctgectgtea
catagtaatg
ctoetgatet

ggatecaggga

tattactgct

gtcttggaga
gaaacaccta
acaaagtttc
cagatttcac

ttcaaggtte

tcaagcctce
tttagaatgg
caaccgattt
actcaagatce

acatygttceg

120
180
240

300



cagtggcagt ggatcaggga cagatttcac actcaagatc 240 agcagagtgg aggctgagga tctgggagtt tattactgct
ttcaaggttc acatgttccg 300 ctcacgttcg gtgctgggaeegagetggag ctgaaa 336 <210> 109 <211> 7 <212>
PRT Page 44 <213> Mus musculus <400> 109 Thr Ser Gly Met Sly Val Ser 15 <210> 110 <211> 21
<212> DNA <213> Mus musculus <400> 110 acttctggta tgggtgtgag c21 <210> 111 <211>9

ctcacgttog gtgctgggac caagectggag ctgaaacggg ctgatygetgce accaactgata 360
teccatcttcee caccatceag tgagoagtta acatcetggag gtgectoagt cgtgtgetto 420
ttgaacaact tctaccccaa agacatcaat gteoaagtuga agattgatgg cagtgaacga‘ 480
caaaatggceg tcocotgaacag ttggactgat caggacagca aagacagcac ctacageatg 540
agcagtacce tcacgttgac caaggacgayg tatgaacgac ataacagecta tacctgtgag 600
gccactraca agacatcaac ttcacccatt gtcaagagcet tcaacaggaa tgagtgttag 660
<210 105
«<231i1l> 116
<212> PRT
<213> Mus musculus
«<400> 105
Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Giln Pro Ser Gln
1 5 1¢ 15
Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Ser Trp Ile Arg Gin Pro Ser Gly Glu Gly Leu Glu

35 40 45
Trp Leu Ala His Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ser

50 55 60
Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Arg Asn Gln Val
£5 70 75 80
Phe Leu Lys Ile Thr Ser Val Asp Thr Ala Asp Thr Ala Thr Tyr Tyr
85 350 85
Cys Gly Arg Tyr Arg Tyr Gly Phe Ala Tyr Trp Gly Gln Gly Thr Leu
100 i05 110

Val Thr Val Ser

115
<210= 106
<211> 348
<212> DNA
<213> Mus musculus
<400> 1086
caggttactc tgaaagagte tggcoccotggy atattgcage cctcocagac coteagtotg 60
acttgttctt tcteotgggtt ttcactgage acttetggta tgggtgtgag ctggattogt 12¢
cagccttcag gagagggtet ggagtggety geacacattt actgggatga tgacaagogc i8¢



<212> PRT <213> Mus musculus <400> 111 His lle Tyr Trp Asp Asp Asp Lys Arg 1 <210> 112 <211>
27 <212> DNA <213> Mus musculus <400> 11Pagacsgttact gggatgatga caagcgc27 <210> 113 <211> 7
<212> PRT <213> Mus musculus <400> 113 Tyr Arg Tyr Gly Phe Ala Tyr 15 <210> 114 <211> 21
<212> DNA <213> Mus musculus <400> 114 tataggtacg gctttgctta c21 <210> 115 <211> 16 <212>
PRT 215 MiS miStifie P Ay a5 At st St TS E NEVar#is“Sar AxFFBly AsA*thr Tyr Leu Glu

151015 5210250165211 548 $9122-DNA 92432 Mus na%&al&&%@%@éégééagﬁtctaa%agagcattgt
acatagtaat ggaaacacct atttagaa48 <210> 117 <211> 7 <212> PRT <213> Mus musculus <400> 117

Lys Vad SercsspcArgRhea8et gggccaaggg actctggtea ctgtetet 348
«210> 107
<211> 112
<212> PRT

<213> Mus musculusg
<400> 107
Asp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly

1 5 10 15

Asp Gln Ala Ser Ile Sexr Cys Arg Ser Ser Gln Ser Ile Val His Ser
20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser

Pro Lys Leu Leu Ile Tyr Lyvs Val Ser Agn Arg Phe Ser Gly Val Pro
56 55 60

Asp Arg FPhe Sexr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
85 20 95

Ser Hig Val Pro Leu Thr Phe Gly 2la Gly Thr LYs Leu Glu Leu Lys
100 105 110

<210> 108
<211l> 336
<212> DNA
<213> Mus musculus

;ig§;ttigz tgacccaaac tccactetec ctgcocctgtca gtettggaga tcaagoctcoo 60
atctcttgca gatctagtca gagcattgia catagtaatyg gaaacaccta tttagaatgg 120
tacctgceaga aaccaggcca gtcotcoccaaag ctectgatcet acaaagtttc caaccegattt 180
totggggtece cagacaggtt cagtggcagt ggatcaggga cagatttcac actecaagate 240
agcagagtgg aggcetgagga tobtgggagtt tattactget ttcaagotte acététtccg 300
ctcacgttcg gtgctgggac caagctggag cbgaaz 336

<210> 109
<213i= 7
<212> PRT’



15 <210> 118 <211> 21 <212> DNA <213> Mus musculus <400> 118 aaagtttcca accgattttc t21 <210>
119 <211> 9 <212> PRT <213> Mus musculuspPe§@024119 Phe Gin Gly Set His Val Pro Leu Thr 15
<210> 120'<211> 27 <212> DNA <213> Mus musculus <400> 120 tttcaaggtt cacatgttcc gctcacg27

<213> Mus musculus
<400> 109

Thr Ser Gly Met Gly Vval Ser

1 5
«<210> 110

<211l= 21

«21z2> DNA

<213> Mus musculus

<400> 110 :

acttcetggta tgggtgtgag ¢ 21
<210= 111

<211> &

«212> PRT

213> Mus musculus
<400> 111

His Ile Tyr Trp Asp Asp Asp Lys Arg
1 5

<210> 112

<211l> 27

<212> DNA

<213> Mus musculus

<400> 112

cacatttact gggatgatga caagege 27
<210> 113

<211> 7

<212> PRT

<213> Mus musculus
| 400> 113

Tyr Arg Tyr Gly Phe Ala Tyr
1 5

<210> 114

<211= 21

<212> DNA

<213> Mus musculus

<400= 114

tataggtacg getttgetta ¢ 21
<210>= 115

<211> 16

<212> - PRT

<213> Mus musculus

<400> 115



Page 45

Arg Ser Ser Gln Ser Ile Val His Ser Asn CGly Asn Thr Tyr Leu Glu
1 5 1c¢ 15

<210> 116

<211> 48

«212> DNA

<213> Mug musculus

<400> 116
agatctagtc agagcattgt acatagtaat ggazacacct atttagaa

<210> 117

<211= 7

<212» PRT

«213> Mus musculus

<400> 117

Lys Val Ser Asn Arg Phe Ser

1 5
«<210>= 118

<211 21

<212>= DNA

<213> Mus musculus

<400> 118
aaagtttcca accgatttte t

<210> 119

<211> 9

<212» PRT

<213> Mus musculusg

<400> 118

Phe Gln Gly Ser His val Pro Leu Thr
1 5

«<210> 120

<21il> 27

<212> DNA

<213> Mus musculus

«<400> 120
tttcaaggtt cacatgttcc gcectcacyg

48

21

27



