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i nvention generally relates to novel tau-specific binding nolecules,

parti cul awvbyotwm¥esvoant i bodi es as wel |l as fragments, der iPcatiBuaso@ngh
variants thereof that recognize the tau protein, including pathologically
phosphoryl ated tau and aggregated forns of tau. In addition, the present
invention relates to pharnmaceutical and di agnostic conpositions conprising
such bi ndi ng nol ecul es, antibodies and m m cs thereof valuable both as a

di agnostic tool to identify tau and toxic tau species in plasma and CSF and
al so in passive vaccination strategies for treating neurodegenerative
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Scheinker disease, Hallervorden-Spatz disease, inclusion body myositis, multiple system
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atrophy, myotonic dystrophy, Niemann-Pick disease type C (NP-C), non-Guamanian
motor neuron disease with neurofibrillary tangles, Pick’s disease (PiD), postencephalitic
parkinsonism, prion protein cerebral amyloid angiopathy, progressive subcortical gliosis,
progressive supranuclear palsy (PSP), subacute sclerosing panencephalitis, tangle only

dementia, multi-infarct dementia and ischemic stroke.

BACKGROUND OF THE INVENTION

[0002] Protein accumulation, modifications and aggregation are pathological aspects of
numerous neurodegenerative diseases. Pathologically modified and aggregated tau
including hyperphosphorylated tau conformers are an invariant hallmark of tauopathies
and correlate with disease severity.

[0003] Tau is a microtubule-associated protein expressed in the central nervous system
with a primary function to stabilize microtubules. There are six major isoforms of tau

expressed mainly in the adult human brain, which are derived from a single gene by



- 2 - alternative splicing. .Under pathol ogical conditions, the tau protein
becones hyper phosphorylated, resulting in a |loss of tubulin binding and
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progression of behavior impairments (Sigurdsson, J. Alzheimers. Dis. 15 (2008), 157-
168; Boimel ef al., Exp. Neurol. 224 (2010), 472-485). These findings highlight the
potential benefit but also the tremendous risks associated with active immunotherapy»
approaches targeting tau. Novel therapeutic strategies are urgently needed addressing

pathological tau proteins with efficacious and safe therapy.



fragments and sim |l ar antigen-binding nol ecul es which are capabl e of
specifically recognizing tau. By "specifically recogni zing tau", "antibody
speci fi c wol2bmwo4pzma” and "anti-tau anti body" is meant speTiiBroaabd2yse
general ly, and collectively, antibodies to the native formof tau, or
aggregated or pathologically nodified tau isofornms. Provided herein are
human anti bodi es sel ective for full-Ilength, pathologically phosphoryl ated
and aggregated forns. [0007]1In a particular enbodi mrent of the present

i nvention, the human anti body or antigen-binding fragnent thereof

denonst r go@=) t he | Pain®liggiwwahtidi Rdihnguaharaaabelidssdérssd ofonanheahliyi thasiyn
characterized t he .vari abl e.regi ons. VH and/ ot .VL as t forth i.n Fig. |.
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Fv fragment, gyiten( abuld grodgere promisifig hewbheripeagérandnue anitl aahigh (padbabiBty for
fragnent, or any, oth ant i -binding fragnent. In a specific enbodinent,
infra, the anfy%gﬁ§°§#mWF§6%§%?‘thereof is a human 1gG i sotype anti body.
Alternatively, the antibody is a chinmeric human-nurine or nurini zed
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studies in animals. [0009] ernore, I nvention relates to
conposi tions conprising the anti body of the present invention or active
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treatnent of I patiofan leyperimeatsepuiogRediT aeaordpaceswittinthe FreseH einkeMBBSITS on | s
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human subjects with no signs of a neurodegenerative tauopathy.

[0006] The present invention is thus directed to human antibodies, antigen-bindiné
fragments and similar antigen-binding molecules which are capable of specifically

- recognizing tau. By "specifically recognizing tau", "antibody specific to/for tau" and

"anti-tau antibody" is meant specifically, generally, and collectively, antibodies to the
native form of tau, or aggregated or pathologically modified tau isoforms. Provided
herein are human antibodies selective for full-length, pathologically phosphorylated and
aggregated forms.

[0007] In a particular embodiment of the present invention, the human antibody or
antigen-binding fragment thereof demonstrates the immunological binding characteristics
of an antibody characterized by the variable regions Vy and/or V as set forth in Fig. 1.

[0008] The antigen-binding fragment of the antibody can be a single chain Fv fragment,
an F(ab') fragment, an F(ab) fragment, and an F(ab'), fragment, or any other antigen-
binding fragment. In a specific embodiment, infra, the antibody or fragment thereof is a
human IgG isotype antibody. Alternatively, the antibody is a chimeric human-murine or
murinized antibody, the latter being particularly useful for diagnostic methods and studies
in animals. ‘

[0069] Furthermore, the present invention relates to compositions comprising the
antibody of the present invention or active fragments thereof, or agonists and cognate
molecules, or alternately, antagonists of the same and to immunotherapeutic and

immunodiagnostic methods using such compositions in the prevention, diagnosis or



[ 0010] Natural ly, the present invention extends to the imortalized human B
menory | ynphocyte and B cell, respectively, that produces the anti body
havi ng t wodneti4esd and uni que characteristics as defi nedThBtoowo2/§011] The
present invention also relates to pol ynucl eotides encoding at |east a
variabl e region of an immnoglobulin chain of the antibody of the

i nvention. In one enbodi nent, said variable region conprises at | east one
conplenmentarity determ ning region (CDR) of the VH and/or VL of the

vari able region as set forth in Figure 1. [0012] Accordingly, the present
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anti body and &PaisPEnpedithigsaly nol ecul es which are specific for tau. Means
and Wﬁt hqoe1of OL thNat?ﬁﬂ?,miBE Ib?d@ént?ﬁ@dﬁ'&t é)&éhd@ftoglﬁﬁijnlﬁﬁd't_ 'aﬂiSTdalildna]‘i Bimandrner eof
as well as nethods of screening for conpeting ndi n ecul es, .whi ch may
or may not beYRRPHEHPRED csllereinsensy Ff‘gFﬁ@d'é‘f .thmg@’rn?a"é&g t&i‘é?@‘i\f&gé’a@
herein, in pagphigGéiéraracitittits besdp@ed bdi@v.t herapeutic applications in human the
anti body of the present invention is a humaF anlltﬁi gdpd¥ iﬁ. t he sense .tg]at
appl i cat iIBMbf  sai HhepreseBbiyention alspglalfs oI XPuplFRUSeE FRegfing fhifAd & @Lpdhse
directed agai RglonSdfGh idmuhdpdshnliR thek vf the aiveay vLthe iventidhl Medreenibodirewen
humani zed ant i‘bgdi g’i?ﬂ Q0131Furthernore, discl osedﬁgerei.n. are.co i tions
and net hods t FE VEERRICHERIOR EQIMRTISTY 4 dFAEY O ORI AN &R SFIEET IR SR8 8d
anti-tau anti pRd,emdeaV, Rethd Seehblcresieh st foufamFiguead, CSF, and urine for
the presen of tay in _sanples, for. exanple, by using ELI SAbased.or surface
adapt ed 2003)" TheAHSMIBRS U ey BLr P BCoaPerREat REIE (DRI 34 n
neur odegener apblyRudcatidgakdi @6stSaellh tansfinddetivriwith e selss dieagnesies thad can
be used to nonitor. di sease tE)ﬂrdo%‘gssi.on agd thera1
) X

. peutic .efficac

[0014] Hence, _ Podhgion hap enitadand sraie prhs PSS iRk, & PEAS Br i de
met hods for t neahd 4@ meth@RITOSHE ecombipire \pesduttich of ahabrdiaene memidsitheeeof as
tauopat hy such gs Al zhei ner's .di sease, .anyotrophic | ater.al
scl er osi s/ par Ri® §6ﬂﬁeé’ﬁ$§f§%§ﬁf?‘%\g ’i"éﬁ?ﬂ’@?f‘g V‘SW(%%?CI“!CE’ ‘g"r“g} ROHBHE oL be
British type amitodics apgrioomah fihe, arC elo@bverl asaleydribedl hatig) impattieylar eoh réspabasal
degeneration, Creutzfel dt-Jakob. di seas 8% ntia pugilistica, .diffu
neur of i bri | | afS TERREHIELPRIGAHORSINC "I”laBa{ﬁei' &’g%()\ﬂntn%‘s? psrggsr?atr one loPrlsoﬁthél{"%ﬁpor al
dementi a, froahtHogypothakemde manigpacation bf gad kitibedy issnbstannkiddfrecofcrionosone
Ll Ot O D et Piad GSAENL A | Ao TR MRANGREA BN 8! BBl ShidK&En
di sease, Hal | EFDUPHSCERL AR SWER gntibody

humanized antibodies.

[0013] Furthermore, disclosed herein are compositions and methods that can be used to
identify tau in samples. The disclosed anti-tau antibodies can be used to screen human
blood, CSF, and urine for the presence of tau in samples, for example, by using ELISA-
based or surface adapted assay. The methods and compositions disclosed herein can aid in
neurodegenerative tauopathies such as Alzheimer's disease diagnosis and can be used to
monitor disease progression and therapeutic efficacy.

[0014] Hence, it is a particular object of the present invention to provide methods for
treating, diagnosing or preventing a neurodegenerative tauopathy such as Alzheimer’s
disease, amyotrophic lateral sclerosis/parkinsonism—dementia complex, argyrophilic grain
dementia, British type amyloid angiopathy, cerebral amyloid angiopathy, corticobasal
degeneration, Creutzfeldt-Jakob disease, dementia pugilistica, diffuse neurofibrillary
tangles with calcification, Down’s syndrome, frontotemporal dementia, frontotemporal
dementia with parkinsonism linked to chromosome 17, frontotemporal lobar

degeneration, Gerstmann-Striussler-Scheinker disease, Haliervorden-Spatz disease,



5 inclusion body nyositis, nmultiple system atrophy, nyotonic dystrophy,

Ni emann- Pi ck di sease type C, non-Ganani an notor neuron di sease with

neur of i brwbl2arp4pzngl es, Pick' s di sease, postencephal it iPCTABRZHI/NRGESE SM
prion protein cerebral amyl oid angi opat hy, progressive subcortical gliosis,
progressive supranucl ear pal sy, subacutg. sclerosing panencephalitis, tangle
only denentia, nulti-infarct denentia and i schem c stroke. The net hods
conprise adm nistering an effective concentration of a human anti body or
anti body derivative to the subject where the antibody targets tau.
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Engi neer | ng. (canbr | dgeBRiR PRAGEIIPRCORE DYAWIRES. consi dered to
pot enti al IBB/lttsdevi ate fromthe c(gnsens S ﬂer mline uence due to the PCR

primer ardB0%hus halig- bebminepidandniciectifie seauences abhg eBgRie FREP™ &F-gheavy

ihndi cat ed i(n bl]gaixdandﬁ@;awan;@hgchazi ofﬁi}lhx&é\amijbaamNﬁ@oﬁémm)ﬁm-\rr]@i-tma@)mm'dnant
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[0018] Fig. 3: PHFTau and reconbi nant, hTau4dQ were resalved b r.adi ent
SDS- PAGE f ol | SRAMENHy %3?@%%5 ik AV, Fhain g e eBain may aoteaialy gt

primary anti bpginesSinfkced alterations in FR1, which however do not substantially affect the
biological activity of the antibody. In order to provide a consensus human antibody, the
nucleotide and amino acid sequences of the original clone were aligned with and tuned in
accordance with the pertinent human germ line variable region sequences in the database;
see, e.g., Vbase (http://vbase.mrc-cpe.cam.ac.uk/) hosted by the MRC Centre for Protein
Engineering (Cambridge, UK). Those amino acids, which are considered to potentially
deviate from the consensus germ line sequence due to the PCR primer and thus have been
replaced in the amino acid sequence, are indicated in bold.

[0017] Fig. 2: ELISA plates were coated with recombinant human tau (isoform hTau40)
at 1 pg/ml and incubated with the indicated concentrations of NI-105.4E4 antibody.
Recombinant human derived antibody NI-105.4E4 binds to recombinant tau with high
affinity at 2 nM ECs,.

[0018] Fig. 3: PHFTau and recombinant hTau40 were resolved by gradient SDS-PAGE
followed by Western Blot analysis. Blots were incubated with primary antibodies NI-
105.4E4 (human) or mouse monoclonal Taul2 antibody, followed by HRP-conjugated
secondary antibodies. Recombinant human tau antibody NI-105.4E4 binds to



105. 4E4 (hurman) or nouse nonocl onal Taul 2 anti body, followed by

HRP- conj ugat ed secondary anti bodi es. Reconbi nant human tau anti body

Nl - 105. 4B%oknredg937o - 6 - reconbi nant hTau40 as wel | agCraBpat/beisgi cally
nodi fied tau isoforns (PHFTau) extracted from AD brain on Western bl ot

anal ysis. [0019]Fig. 4: Mpping of the /Nl -105. 4E4 binding epitope on
hTau40. PepSpot (JPT) technol ogy: Two groups of adjacent peptide spots
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identifies NFTs and neuropil threads in AD brain (A), with no significant binding to tau
in the brain of healthy control subject (B). In TauP301L transgenic mouse (E-I) NI-
105.4E4 binds strongly to the pathological tau resembling NFT (E, F and H), neuropil
threads (E and G) and dystrophic neurites (E and H). In addition, NI-105.4E4 also
identifies tau aggregates at pre-tangle stage (I). NI-105.4E4 binds to NFT, dystrophic
neurites and neuropil threads in transgenic mouse expressing human APP with the
Swedish and the Arctic mutation and TauP301L; the arrow marks a beta-amyloid plaque,
surrounded by dystrophic neurites recognized by NI-105.4E4 (J). Secondary antibody
only does not give signal both in human AD (C) and healthy control (D).
[0022] Fig. 7: ELISA plates were coated with recombinant human tau (hTau40) at 3
pg/ml and incubated with the indicated concentrations of NI-105.24B2 antibody.
Recombinant human derived antibody NI-105.24B2 binds to hTau40 with high affinity at
6 nM ECso.
[0023] Fig. 8: PHFTau and recombinant hTau40 were resolved by gradient SDS-PAGE
followed by Western Blot analysis. Blots were incubated overnight with primary
antibodies NI-105.24B2 (human), followed by HRP-conjugated anti-human IgG.

Recombinant human tau antibody NI-105.24B2 binds to recombinant hTaud0 as well as
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of neurofibrillary tangles-reactive antibody species in the tested sera.

[0025] Fig. 10: Recombinant human antibody NI-105.4A3 specifically binds to human
tau by ELISA. No binding is observed to BSA.
[0026] Fig. 11: The NI-105.4E4 and NI-105.4A3 epitopes and epitopes of commonly

used commercially available mouse monoclonal tau antibodies are shown. Human
antibody NI-105.4E4 targets a unique epitope that comprises two linear polypeptides, one
of which is located in the microtubule binding domain (R4) of tau which is masked in
physiological microtubule-associated tau. Tau-12 (Covance, California, U.S.A.), HT7,
ATS, AT180 (Thermo Scientific, U.S.A.); PHF1 (Lewis et al., Science 293 (2001), 1487-
1491). '

[0027] Fig. 12: ELISA plates were coated with recombinant human tau (hTau40,
lug/ml), PHFTau ( 1:100) and control preparation (1:100), and incubated with indicated
concentration of NI-105.4A3. 4A3 binds to rTau with 1.4 nM EC50, to PHFTau with 1.2
nM EC50.

[0028] Fig. 13: Mapping of the NI-105.4A3 binding epitope on hTau40. (A) Schematic
representation of the four overlapping hTau40 domains (domain [ (AA 1-158), domain II
(AA 136-258), domain III (AA 235-373), and domain IV (AA 355-441)) used. (B) NI-
105.4A3 binds only tau domain I and the full length hTaud40 polypeptide. (C) Western
blot confirms the specific bonding of NI-105.4A3 to tau domain I.

[0029] Fig. 14: NI-105.4A3 epitope mapping with PepSpot (JPT) technology (A) and
alanine scanning (B and C).

[0030] Fig. 15: Binding of ch4E4 and variants to recombinant tau (ELISA).

[0031] Fig. 16: Human IgG levels in the plasma of mice following intraperitoneal

administration of 30 mg/kg 4E4 or 4A3 human anti-tau antibody.

[0032] Fig. 17: Human IgG levels in brain homogenate of mice following intraperitoneal

administration of 30 mg/kg 4E4 or 4A3 human anti-tau antibody.



[ 0025] Fi g. 10: Reconbi nant human anti body NI -105.4A3 specifically binds to
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as, e.g., beta-amyloid in Alzheimer’s disease or as a sole pathogenic entity as illustrated
by mutations in the tau gene that are associated with familial forms of frontotemporal
dementia and parkinsonism linked to chromosome 17 (FTDP-17). Because of the
heterogeneity of their clinical manifestations a potentially non-exhaustive list of
tauopathic diseases may be provided including Alzheimer’s disease, amyotrophic lateral
sclerosis/parkinsonism—dementia complex, argyrophilic grain dementia, British type
amyloid angiopathy, cerebral amyloid angiopathy, corticobasal degeneration, Creutzfeldt-
Jakob disease, dementia pugilistica, diffuse neurofibrillary tangles with calcification,
Down’s syndrome, frontotemporal dementia, frontotemporal dementia with parkinsonism
linked to chromosome 17, frontotemporal lobar degeneration, Gerstmann-Striussler-
Scheinker disease, Hallervorden-Spatz disease, inclusion body myositis, multiple system
atrophy, myotonic dystrophy, Niemann-Pick disease type C, non-Guamanian motor
neuron disease with neurofibrillary tangles, Pick’s disease, postencephalitic
parkinsonism, prion protein cerebral amyloid angiopathy, progressive subcortical gliosis,
progressive supranuclear palsy, subacute sclerosing panencephalitis, tangle only
dementia, multi-infarct dementia and ischemic stroke; see for a review, e.g., Lee et al,,
Annu. Rev. Neurosci. 24 (2001), 1121-1159 in which Table 1 catalogs the unique
members of tauopathies or Sergeant et al., Bioch. Biophy. Acta 1739 (2005), 179-97,
with a list in Figure 2 therein.

[0034] In this specification, the terms "tau", is used interchangeable to speéiﬁcally refer
to the native monomer form of tau. The term "tau" is also used to generally identify other
conformers of tau, for example, oligomers or aggregates of tau. The term "tau" is also
used to refer collectively to all types and forms of tau. Due to alternative splicing 6 tau

isoforms are present in the human brain. The protein sequences for these isoforms are:
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sequences for GIHESEEPESASHIRET gfngVSKSKDGTGSDDKKAKGADGKTKIAT kSAKPPG
QKGQANATRIPAKTPPAPKTPPSSGEPPKSGDRSGYSSPGSPGTPGSRSRTPSLPTP
PTREPKKVAVVRTPPKSPSSAKSRLQTAPVPMPDLKNVKSKIGSTENLKHQPGGG
KVQIVYKPVDLSKVTSKCGSLGNIHHKPGGGQVEVKSEKLDFKDRVQSKIGSLD
NITHVPGGGNKKIETHKLTFRENAKAKTDHGAEIVYKSPVVSGDTSPRHLSNVSS

TGSIDMVDSPQLATLADEVSASLAKQGL (SEQ ID NO:3)

Isoform Tau-D of 383aa :
MAEPRQEFEVMEDHAGTYGLGDRKDQGGYTMHQDQEGDTDAGLKAEEAGIGD
TPSLEDEAAGHVTQARMVSKSKDGTGSDDKKAKGADGKTKIATPRGAAPPGQK
GQANATRIPAKTPPAPKTPPSSGEPPKSCDRSGYSSPGSPGTPGSRSRTPSLPTPPTR
EPKKVAVVRTPPKSPSSAKSRLQTAPVPMPDLKNVKSKIGSTENLKHQPGGGKYV



- 9 - IsoformFetal -tau of 352aa

MAEPRQEFEVMEDHAGT YA GDRI CDQGGYTVHQDQEGDTDAG_KAEEAGQ GD

TPSL EDEAAEBN I QARDATEKSI CDGTGSDDI CKAKGADGKTKI ATPRGAAPPGOK PCT/IB2011/002786
GQANATRI PAKTPPAPKTPPSSGEPPKSGEDRSGYSSPGSPGTPGSRSRTPSLPTPPTR

EPI CKVAVWRTPPKSPSSAKSRL QTAPVPMPDLKNVKSK| GSTENL KHQPGGEKYV

Q VYKPVDLSKVTSKCGSL GNI HHKPGGGQVEVKSEKL DFKDRVQSKI GSLDNI T
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| DWDSPQLATLADEVSASLAKQGL (SEQ ID NG 1) Isoform Tau-B of 381 aa

MAEPRQEFEVVEDGASKYHIGRIN X IGRYINBINDQEGRT BOSVIESFK@VPIL SK VTSK CGSLGNIHH
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GDRSGYSSPGSPGEE’GS@@W%?WWWBBKGBWWADEVSASLAKQ '
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GGQ\/EVKSEKLDF E@BD | THVPGGGNKKI ETHKL TFRENAKAKTD

HGAEI VYKSPVWSGDTSPRHL SNVSSTGSI DMVDSPQLATLADEVSASLAKQGL ( SEQ | D NO 2)

| sof or m Tau- Osoforrd Tea:& dFAERRQEFEVVEDHAGTYGL GCDRKDQGGY TVHODQEGDTDAGLKESPLQTPT

N (P S PO S oncu s

QKCQANATRI PAKEPSAPKF gV PQRRMVSKSKDGTG

PTREPKKVAVVRI, mﬁ% APKTPPSSGEPPKS
KVOLVYKPVDL SKUTGR IR sty

| ETHI CLTFRENAKBRSBOFISSRER RPEBRERKISVEVVRTPPKSPSSAKSRLQTAPY

B i

TPSL EDEAAGHV TGARVIEKBKEHOT SEDHIRKCARGADE HKIPATHHEABPREEK LDFKDRVQSKIGSL

EPKRVAWRTPPKIS LA R BSOS G RRE PRy ORGSR Pk o

L SNVQSKOGSKDNS REMPEEGESER VARPYDE VSKST SKQGEL (3§Q 1D NO:5)
KPGGGQVEVKSEKL DFKDRVQSKI GSLDNI THVPGGGNKKI ETHKL TFRENAKA

KTDHGAE! VYKSPNYSERTSRRIE SNVSSTGSI DM/DSPQ_ATLADEVSASLAKQ GL (SEQ I D NO 4)

| sof or m Tau- E of 412aa MAEPRQEFEVMVEDHAGTYGL GDRK VHODOECGDTDAGL KESPLQTPT
EDGSEEPGSETSDMASFROAE VA AR ECEOERAGPNTOXR QB@P@ A LKESPLQTPT

SWMK@WT@G§EW®WWBE&X@BWE@&IEIPEGTTAEEAGI
GDRSGYSSPGSPGT PGSRSRT PSL PTPPTREPKKVAVVRTPPKSPSSAKSRL OT APV
W@l@é{%’w&é%é(

PMPDLKNVKSKI WWWQQWL%§ TKIATPRGAAPPG

GGSVQ VYKPVDLE RVSEKLSBRITPGSRSRTPSLPTP
DN THVPGEGNKKI-ETHKL TERENAKAKT DHOAET VYKSPVVSCOTSPRHL SNVS

STGS| DM/DSPQLRTRIBRIEGEARVRIBEK SP S P I REABY PMERLENN I GS TENLKBQEO GG

MAEPRQEFEVME W&M@D&%@@WVDLSWTSKCGSLWI
EDGSEEPGSETSDAKS PTAEDVTAPLVDEGAPG(R%%I—WEI PEGTTAEEA
RIARSRENIEY

GDTPSLEDEAA RLR&J%IA%@NKKIETHKLTFRENA

QKGQANATRI PAKERRAPHIERSSGH SRVSIFOTATLADEVSASLA
PTREPKKVAVVRTPPKSPSSAKSRL APVPI\/PDLKNVKSKI GSTENLKHOPGGG KVQI | NKKLDL
SNVQSKCGSKDNI KR@ESERAY VDL SKVTSKCGSLGNI

HHI UC{KD@@KﬁEKLDFﬁ@RV@Ny@L@NIaWWe&E%W y isoform Tau-F of
MARTERGAST VYR 20 1h N 6] Rrther also roférencd 1o o %%X?@Skﬁulé%aﬁﬁq HENO 6)
length tau”. The amino acid sequence of tau can be retrieved from the literature and
pertinent databases; see Goedert ef al., Proc. Natl. Acad. Sci. USA 85 (1988), 4051-4055,
Goedert et al., EMBO J. 8(1989), 393-399, Goedert et al., EMBO J. 9 (1990), 4225-4230
and GenBank UniProtKB/swissprot: locus TAU _HUMAN, accession numbers P10636-2
(Fetal-tau) and P10636-4 to -8 (Isoforms B to F).




100351The "wild type" tau am no acid sequence is represented by isoform
Tau-F of 44laa (SEQ ID NGO 6) further also referenced to as "hTau40",

"TauF", "wWauwetlo4es70"full-length tau". The am no acid seguaenB®ioho2vgu can be
retrieved fromthe literature and pertinent databases; see CGoedert etal.,
Proc. Natl. Acad. Sci. USA 85 (1988), 4(Q51-4055, Goedert et al., EMBO J.
8(1989), 393-399, Goedert etal., EMBO J. 9 (1990), 4225-4230 and GenBank
Uni Pr ot KB/ swi ssprot: | ocus TAU HUMAN, accession nunbers P10636- 2

(Fetal -tau) and P10636-4 to -8 (Isoforms B to F). -11- 100361 Anot her
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‘ (Reviewed in Gendron and Petrucelli, Mol. Neurodegener. 4:13 (2009)). Besides these

observations, evidence emerges that tau-mediated neuronal death can occur even in the
absence of tangle formation. Soluble phospho-tau species are present in CSF (Aluise et
al., Biochim. Biophys. Acta. 1782 (2008), 549-558). Tau aggregates can transmit a
misfolded state from the outside to the inside of a cell and transfer between co-cultured

cells (Frost et al., J. Biol. Chem. 284 (2009), 12845-12852).



alterations in tau phosphorylation during and after ischem a/reperfusion
suggest tau playing a crucial role in neuronal danage and clinical

pat hophyswol2otgyo4es70neur ovascul ar di sorders such as i schegiraBxr/ekesq Zheng
etal., J. Cell. Biochem 109 (2010), 26-29). [0038] The human anti-tau
anti bodi es di scl osed herein speC|f|caIH¥ bi nd tau and epitopes thereof and
to various conformations of tau and epitopes thereof. For exanple,

di scl osed herein are anti bodies that specifically bind tau, tau inits
full-length, pathologically nodified tau i sofornms and tau aggregates. As

used her gpgay) 1 ef er gNGEitith ¥ BOLhRABMNAL newRABkdbeAYd Yaddpithies,, observed
"sel ectively binds", or "preferentially binds" tau refers to an anti body

that does not akigraiipnptineeu pheseherylstiomdyties 38d aftr dbenua/sppTTusion, syegastAAY i body

di scl osed her ‘Bla?mﬁ%rbr&'\zﬂqolé Wné?ﬁorﬁf‘d%ﬁﬂg% Qﬁ@cﬁﬁ?@aﬁ ﬁﬁﬁo;ﬂlﬂﬂolﬁﬁpﬁf ﬁ&r@aﬂﬂlaﬂg
above about 1.5 trnes background for other An an tlg é?é)
to an

"speci fi cal | ydisprders'suchyas isgeqrpie stroke|(Ghape seia i acec“ag‘oébeﬁ‘l‘ dPRE0!

ant i body bdits%‘] doesTROtuntih Adt Ad antiSsdiQr dﬂ%ﬁds@d‘ﬁer&ﬁ sh@tfically Bind 14089 eBQc'Spebl nd
at | east one other tau conformer. For exanple, discl oseg? her ei n

anti bodi es t h&tereoamdioaraeusropiornations Ahtay andyerjioBgtherac’ ’rFé‘a’BP]et %Eﬁ?sﬁd AD

tissue. Sinceptpp I MRALAIMs thhidkpedifichiBOdin@Sa®f tab R iRr REGBgHH, patdidgaualipave
been isolated froma pool of healthy human subjects exhibiti ngﬂaﬁ?\q
hedethaf on

t au- speci fi c meHiiee Gucispfermscandrian aggieeaies Aoeed dersim. rylerense da an

may al so be calgaflcaily i, addRadN bl &SprefdlerRialiebindy tIRRASH 28 afidbaly t hose
anti bodi es were indeed expressed by the subjects an have nq%(?dg, ge}ln i sol ated

from for exathdf doe mohbind ?‘H?fu%%]?tﬁ%lﬁfqtﬂn%i‘br"é%ﬂ‘ k?a{j’é np seIQRRT ch
hitherto reprgsemtad umetae%mmrepn@ﬁehﬁé}eémdtsrhywn@ BiRdipg ledvéeabb&tnﬁﬁnlﬂeke
anti bodies. [0039]It is to be noted that the term % b, %/qsrefers
to one or nor &adkeroppdfor ather Rrpteins in anfibady hat "speqifically B‘%yor 5F'§°tﬂ’ﬁ H00d to
repr esent ON€ a@du d&ﬁfoﬁn@%f&r@@@hﬁ&ynb@@y tﬁétQiaes Addeind @anoﬁ}rlatlﬁﬂsr of taN7 ., doe®ne or
nore," and "at | east one" can be used interchangeab 5: ein. [00¢ 0 As used

herein, the t 8PRindy ) b BRG aber f2u cPRPERIkP 5B EY CIEinA5Y PR 2hies
“pol ypept i de" tlﬁscamalréfe:a&lan& Birlto a%@ég‘ﬁﬁﬂ%rhﬂ@ﬁ tau iRAD tfs&feeSﬁcd Be Bur® &aul e

conposed of nononers no acids) linearly |inke 0 al so
known as pept |‘%‘€“BB‘P€’(5§)° therpreseqy "“[5‘81‘ pE F‘Bb“’é?"’gff@?‘/’ba PP é’lﬁg a@ﬁ‘él

chains of tms@d“ec@mlmgnﬂx &ﬁlsgéclﬁ@-ﬂﬁndﬁbe&sm&e nef @i ahtﬁboﬂles REahd pﬁ:sdnengt h

of t he product Thus, pept %f Lpe ti des, trlg]eﬁ ff% Qe ttllges
"protein, " "aMivRHIRINY %‘Ff’a enc edy Hipatibpdie t% emphayize dlat 108 5

or f:hai ns gf tamoeresz mgeflga%wrug ﬁﬁs}edi’o%otﬁé’ }ﬁgig)dg&gdéhdﬂﬁvéﬂhétmeﬁn ﬁsi&ﬁxtddleifrdnﬂ,l fot on of

"po eptide, " 1 49570P [ B2011 7 t he

o PPt | e cHAmPIt S PSRy M RATOBTT T xRS P P Rt O OIS ZFTE Bt hese

ternms. [0041] thecdn@ndh m@ﬂddﬂ@ﬁﬁ?lhglﬁ) prodidéhstuntikcantledicso refer to the

products 80395)08t ef( li)srtg € noted that the term "a" or "an" entity refers to one or more of that entity;
for example, "an antibody,"” is understood to represent one or more antibodies. As such,
the terms "a" (or "an"), "one or more,” and "at least one" can be used interchangeably
herein.

[0040] As used herein, the term "polypeptide" is intended to encompass a singular
"polypeptide” as well as plural "polypeptides,” and refers to a molecule composed of
monomers (amino acids) linearly linked by amide bonds (also known as peptide bonds).
The term "polypeptide” refers to any chain or chains of two or more amino acids, and
does not refer to a specific length of the product. Thus, peptides, dipeptides, tripeptides,
oligopeptides, "protein," "amino acid chain," or any other term used to refer to a chain or

chains of two or more amino acids, are included within the definition of "polypeptide,”



nodi fications of the polypeptide, including without Iimtation

gl ycosyl ation, acetyl ation, phosphorylation, arnidation, derivatization by
known prowvecbixgdizbocki ng groups, proteolytic cl eavage, por/ipmdi/hHo2cst i on by
non-naturally occurring am no acids. A polypeptide my be derived froma
natural biological source or produced_by_ recombinant technology, but is not
necessarily translated from a designated nucleic acid sequence. It may be
generated in any manner, including by chem cal synthesis. [0042] A

pol ypeptide of the invention nmay be of a size of about 3 or nore, 5 or
more, 10 Or Niidthe &PmOpolyPépide' ZRayObe Wked fsteDof br Hréhangeablgwithoang of e or
nore, 200 or nore, 500 or nore, 1,000 or nore, or 2,000 or nore am no

aci ds. Pol ypePpff¥les may have a defined three-di mensional structure,

al t hough [6da@y do npfe BECYRBPEptld" RAKE iBeHABA & tefee tathe prof@adty pigfki-deessiort h a
defi ned three-di nensi on referr

| < | structure ar d .to as folded, and..

pol ypepti des MWRAKatipgs Hgfhep% Bet e’d“??%‘ﬁ?%gah?%ﬁ}‘&lét-aﬂ?rh%lﬁ%qs?ﬁlﬁ'é?"’ g?ellyg%t Ure,
but rather caph® laifor], AkgRatinTDerivezatdbd fBr aetlows o pfoxcing/blotidng agroumas e
referred to as unfol ded. As used Eerein t he tern;t] I%éc%Brotei.n raefer to a
protei n coupl Bteelytis; clFagt: n&od PBtb%ya?P’a?‘E"%‘i‘%’g RUENg AMIPY £E%0 ™ 0 t he
protein Vvia apoloppdenmepsd adrived Gofra mitufdl thiokgdn auiteadr protgcal ieaeanainanof -an
am no acid residue, e ‘g a seri n.? reshgeﬁeﬁor n.asrt) rag,&ne res ge%g. It100431
By an "isol at B4moleyy Pt pefdegsssanly Fastpisdcirom, 4 desigpated gucisi aelthre B ner eof

: S i Int ePded a?ﬁpbyg@iaid{tdaen bedh aﬂn(ﬁjr, n-gtudin'lg biytclselmliailuyﬁ_hesrﬁi i eg. NIO particul ar
evel o urification is required. For exa e, an jsolated p eptjde can
be rem)vég‘”fz}om i t4 PRYPFRYMC gfthﬁéf’tvﬁ?tﬁ’l" R e;ggﬁﬁgﬁto?atﬁé&g%%Wﬂ%n?Pi’gﬁgbLﬂced
pol ypept i des anglofR] 20 & msre 2500rass€G0ion mbas 5 eehbe:, H0eoranurs,i 208 e thores 600at ed

for purposed of the_ipvention are native or, reconbi hant pol t| des
whi CE hgve beghmg@pérpgq %rdr,“orle’r%fﬁogr?éf’é)&f a%woﬁgpf'ilgfylp)e/ptgfs E‘ﬁ%@%vae%”{)‘?%g‘f‘?ds
purified by amcesdiint@idnal tseadhivequhoufiDQle}] Ab Stvti mekusatdlg lase potly pepttides of
the present ipventign are f nts,.derivative anal pgs, or vari ants, of

t he 1I‘O or egoi ng ngﬁm%g,geiﬂgjeﬁ‘ﬁvd%?ﬁioﬂg& “ft%’ﬁts“ﬁw%rfe%%ﬂedrﬁoea gorl&rr?’ and

"fragment, " " ypélypeptiies’'whicledd et pogsess adefintdnatodimentienl sefcare,ibngrater can

anti bodi es or anti bod I i des of the present Jnvention. include any
pol ypepti des p&ﬁpatr%%/'ﬁf"ﬁ’e\é&ecﬁé%fgqt 8 %"a(‘)lfm¥ﬁ'é aarﬁtr?fj&réeﬁj-et ia?lari‘r}ﬁfgeér;jr/\gpues? i es
of the correspasi] 0@ wBai ighofibtenh refpraTol £ ptitan cangledo@dst, least opoleyrpelpdratte.
Fragnents of pol ptides of the present invention.i.nclude prote t1c .
fragments, asw)f)s‘é‘slstfét?@?? 6919‘Frpg°é?’r’ér‘ﬁas%" THEAah "o £ Is"ﬁ'g%?nf?oglaanﬁé% body
fragments - dide chaili Somasi eldesiher g heseginaresidae draamtaspapdgirgntsibedi es and
ant i body peptides of the.present,invention ingclude fragnent .
descri bed&gﬁ%ve, and 28| é%ﬁaﬁ%gl Yol teir’}%iién’sorvf ?ﬁg%?térvedangn‘?rnégaglv g’éageééﬁsces
due to am no afénded bpsliypdptitié thasis ndieih éts inatos} mlieui No grtticulaslevelaf panficstioray
occur naturally or. he non-natural.ly occurring., Non-n I CUL:[ |
variants may ereﬂ?’Beguggﬁemph‘b aﬁr‘f‘?{%ﬁoﬁﬁwg g%é:%%glesf g‘%ﬁnf#%gtg.ﬁ{llgér ?[gnt
pol ypept i des m&yrat enyifonsentc Raswubiznily eraiucadopelympsdes \aatl i preteiasienpresed
substitutions el etions or, addi tions i vat i i fie, binding
ol ecul os, o, B0 sl 260 ap BB bl i iyl b i Blveh @, BESEL sblich b

i nvention, ar eecpmbippappolgeeptiddsi shichchaee heem separaeds diratiosated; oorepdriiddiyt or

addi tional features  not .found on . j ve pol ypeptide. Exanpl es include
fusion protei rsi‘éb.s{ élar“l9 HFB%O yy%@ﬁ?‘?aggeé&%f u%l so be referred to herein as

" pol ypept[Daid] anal oybbd inchsledisepblypepiden ofitht geas¢nt anvienedn asé fragrntrd dergyativdsecul e
or fragnent thereof N - ' IRERL o a
subj ect pol ypé”batl?%é)r H%l\r/}’fl %é’tfgllr%gg%gougrgﬁoybf gtﬁslfe %ﬁgx%)ﬁ%m Ca?f’%ﬁ’g?ﬁﬁ% }%gltéd by
reaction of a"fragnehi, bhatiag]"dderyrtvg) and\agalog nwhendetbring to datbodies oy antibody e
those peptides which. GO Al o REHdd e YiRE Glch rdlln 3MeAP s d
derivatives OPOIYH?%?%OE%C’%%Sntgg‘r'eg’ﬁ(édrqnﬂno a%fyﬂfs?ﬁ%lp Q} e'xaﬁplre, " _S

4- hydr oxypr ol iofithe aatjgebdirstingsiroperties df the comsporiding; nagvihbidding yiolesulpeantippdybe
substi tuted f |08 Fia hyd Rl ebtieD 61 BRYprE&nS DSHoh Uid@she Rbteolyti

hi sti di ne; ho%glélﬁéﬁggeﬁa%ago@{ssu%sﬁ )ﬁjuf[) ed for s%ri ﬂe; anld om t ﬁiﬁr%ee?r%’ltf/c be
substituted f drghemss,res. wlDO®GeiTten fregmgntspon pAdiEPR 3¢ iseretfici antibpdye fragrento
enconpass a singular nucleic acid as well as plural nucleic acids, and
refers to an isolated nucleic acid nolecule or construct, e.g., nessenger.
RNA (mRNA) or plasm d DNA (pDNA). A pol ynucl eotide nmay conprise a

conventi onal phosphodi ester bond or a non-conventional bond (e.g., an am de
bond, such as found in peptide nucleic acids (PNA)). The term "nucleic
acid" refers to any one or nore nucleic acid segnents, e.g., DNA or RNA
fragnents, present in a polynucleotide. By "isolated" nucleic acid or

pol ynucl eotide is intended a nucleic acid nolecule, DNA or RNA, which has

o -,



- 15 - nucleic acid may be or may include a regulatory el enent such as a
pronoter, ribosone binding site, or a transcription termnator. 100461As
used her evo,20r/04e57di ng region” is a portion of nucleic acrdBmhi/eliR7g&oONnsi Sts
of codons translated into am no acids. Although a "stop codon" (TAG TGA,
or TAA) is not translated into an amng,acid, it may be considered to be
part of a coding region, but any flanking sequences, for exanple promoters,
ri bosome binding sites, transcriptional termnators,. introns, and the |ike,
are not part of a coding region. Two or nore coding regions of the present

invention can dﬁals@édeaeéwhe}dth@etﬁi vatigntp of !ﬂtwbh%@tahdemﬁbmﬁ't lﬁdquieptidbsg)f thon a
singl e vector, i.n separate polynucl eoéqs & nstructs p@ Pg ar ate
(di fferent) v@f?f”‘(‘i‘lI dnvepfipr fpgiuds EagmeRls asedaset eﬁrﬂwlﬁ%rﬁlﬂl {50, PLYPRpfides

regi on: or may ;QEPEMER dcW0sclieri¥By @uecfbddnﬁlﬂo Lhegi sohSitutdng - d,ele&oﬁsl, Y3 hreemtenst or
may separat el X{ encode an i rrrruncé)lgl obulin heav%ihlchal n. variabl e regl on . and an

i mrunogl obul i YaRRhmayeeewr Yaikraly os begrpngrturdlly opgiringo NonRatyally 3

pol ynucl eot i deariddfs MACheShr6dREd Hsif art-Rovir M EBEdnedis Wl(ﬁi&ﬁ&@lahleﬁoeﬁﬂbtmgﬁus
coding regions, either fused or unfused to.a nucleic

bi ndi ng nol ec 3  CORRTIZn EQBHUFH Vet 't"r“é?@ﬂséﬁta“‘“i/ﬁ‘r“i"ﬁrﬁc' ﬂﬁ’s‘b‘lé?‘?’\?ag?lelg’“? REr eof .
Het er ol ogous q@diis1g. Deeraenes 6@l Ugerifd bin@up mdletuleat é. @naﬁpﬁdiealahrzaﬁhbehﬁrrent s
or notifs, such as secretory si gnal {} t1de a a‘@gtl % [9%%5 dfunctt(l)onal
domai n. [0047}’?‘%*"??@%%‘? b psEar HYRRtOn. 4R @ONBINIAGCY & P8FT HtFET%ei°®atid i s
DNA. In the cagbiohddi¥hal Ratirk YBUBLUEDA the n@ﬁﬁém’ollﬁieptgieaEmmqﬂ&I mcladn filsiadni ch
encodes a pol ypepti de nornal l

i ncl.ude. a not er ,and/ o
‘transcripti onPEYEIRY Xﬁ’é?"at’?léfi’lep{‘f;‘?ﬁ'?%l al%’lbér‘r‘“efﬁ‘tresdotf}%greg‘bi’ls %%68{5? %"88 g?/vl £ one
or nore codi ngsdda@teds "deﬁmamebablbeqda@smﬂmtd @fragmentered, amahtrbgdy,egamn for
a gene product y tide, t.s asspciated wth one or
regul atory se&ﬁé‘t‘?égs"" ipe U;fh‘pegé)%a?/ 2, Subyest W&B&PE%@%S‘P&%. o 8F %e rasédn“ees
product under chdidicdlRf h@teuaﬁaed%y ceidtion| ofoh fuh@ionhelgsidat gbyp. saq;uerncm(leﬁ) as Two
DNA fragments igsuch as a poly &W eraé]gdln region and a rocrrtl)1 ino
associ at ed t hetEWFEYSS &rFd 0586%? YW %Oé’f I S R i f
i nduction of pei@AehRKivésWTahd NEnfyeSdaliire ammotdaeistlroaresmplam-mr@dypmﬁwmay
encodi ng the desired proguct i f the natu I e bet ween
the two DNA fg’ﬁgﬂ’e’ﬁtt‘tgggog’sr HS‘"F’ntsg}Fyge L3Ry hm?’r'te abl I’St{t‘ne }O f’él/(’;’leXp(r%essr on
regul atory segugfytegidine tday ©6tsub§1ﬁ1tei([ﬁfrel$§ilddm mbmbmngemy per rsuhsotutadr for -
interfere with the %bl| of th ngA%jtcfenpg'l .ate to be transcribed. Thus, a
promot er regi 6T Rote d’éaryabﬁlsy NSOV EE Wi th a nucl eic acid encoding a
pol ypept ijdess)f theTps Qﬁﬁt"@blymﬁseoﬂa@a;bhﬁemfedeé feemmpags i lsmg-slarr mpileu@amd)fast hat
nucl eic acid. The fIC at direct
substantial tM% %P[%%BﬁeISfac‘%éﬁ E)I{E'&gr(gﬁ? " Fﬂ‘afﬁf’é‘a%‘ rm ne eﬁ s cons('iﬁ

16 - transcri plg, omesserrger ANL| @IRNAS or Qﬂ&ndcesDNAp(mnM)erA _fobynuelkatidsl may
enhancers, operators, ress t| on ternjnation ? 1 gnals,

com 0 0 {\ossph(?dn ie tg ﬁsgr I venno fi (e
can be oper abl} RIS ﬁ‘f 8y B fy(H1 cYé il R (G PLENER fi ¢
transcription boﬁulsnabdsefommhm@enee mmdhm&ncm(PNmanSRhe |tqsrtn| Bincleiondcidd Ireferego ons

are disclosed nerel B ddOTHR: Al Shhell, &L ABRNA PRAA fRREQ! prlkfl AN are
polynucleotide. By "isolated" nucleic acid or polynucleotide is intended a nucleic acid
molecule, DNA or RNA, which has been removed from its native environment. For
example, a recombinant polynucleotide encoding an antibody contained in a vector is
considered isolated for the purposes of the present invention. Further examples of an
isolated polynucleotide include recombinant polynucleotides maintained in heterologous
host cells or purified (partially or substantially) polynucleotides in solution. Isolated RNA
molecules include in vivo or in vitro RNA transcripts of polynucleotides of the present
invention. Isolated polynucleotides or nucleic acids according to the present invention

further include such molecules produced synthetically. In addition, polynucleotide or a



These include, without Iimtation, transcription control regions which
function in vertebrate cells, such as, but not limted to, pronoter and
enhancer woegqueni4ss7Hir om cyt onegal ovi ruses (the i nmedi at epeanByipp@ass er, in
conjunction with intron-A), siman virus 40 (the early pronoter), and
retroviruses (such as Rous sarcoma virys). Qher transcription control
regions include those derived fromvertebrate genes such as actin, heat
shock protein, bovine growh hornone and rabbit B-gl obin, as well as other
sequences capabl e of controlling gene expression in eukaryotic cells.

Addi tional suhhddit Gcill PSR! drithdyOiiclG@NA Feghlatop@tlementi sied b€ plonfosadLritiisant f i C
pronoters and enhancers as wel | as |ynphokine-inducible pronoters (e.g.

pronoters i ndBEF19e 8ite 0r 3 KENSFRRHOBAT™MII Nt er | euki ns). [0049]Similarly, a

vari ety qbodef ansl aki aedaRRA, @l "cBdiREBRR" & £p Kﬂﬁ@%f’hﬁblélh@&ﬂ vifichododlsiRta oy
skill in the art. These include, but are not limted (%os?rir% i ndi ng
sites, transl S2doBnhtransiaiednte GRingagidshithionsh p oHORYSH s(T 315484 | ved

f rom pi cor nav AR ihlddntakfint @id, Yt niuy lbeonﬁflﬂ's'ﬂ:d fol YeQRaA E a @BdihY regiohbut @ﬁy | RES,
also referred tq. as a Cl TE sequence) 050 In oth . enbodi nent s

pol ynucl eot i.d82%¢ng ARAUBRESeit TX3PRIt P’Eﬁ?ﬂmf SoIng  DIRINgSIUES tlaﬁscf‘ﬁ'eo%r m of

messenger RNAtekmiRbis, irdtld8S BhPhey ks heaiok gm and codiag edgconaqm cﬁ&ﬁbragomegl ons
of the present mvegtl on nmay be associ ated wth addi codi nrg? i ons

whi ch encode E&ineebihy We@l‘b‘f‘f&w”p“é’ﬁt QESSEnt W B SRl RODEE ?‘H@e%’?ﬁ ‘of a

pol ypepti de eaﬁadﬁféleb\)ec@rpﬁllu@b&}a@@pmﬁec%udmnmeeag Ioﬁ\seplihtrat@(ﬂlffﬁempr di ng
to the signal hypothe roteins secreted V%ggc an cells have

si gnal pept i d¥es - %‘ﬂ?l' PLABLYT TRy ? glgcrf%l%’e(ﬁ ’?aryo‘fﬁ'qpﬁlée

mat ure protei ﬂv@rtﬁen@eo%amgf rdglt@s, ge@Wi agsipglot edcfbrChlay NsePRBRES ehdftﬂer amgh
endoplasm c reticul been [ nlt ted Tra\ﬁéle of or : 1

art are avvare"‘t“ﬁ‘é‘iogg?g}‘ linhssvy ghain §‘§E‘ t"égdo'b?f1 RPN u(’:‘@l%égtc aine P’é%i/ have

a signal pept regeonf s@dition, 4 VetoN-gomatleatide afr nhh&c@@h}b}ﬁﬂmtlh%tlomhaﬁhldoée
cleavedfromhﬁ ﬁ’ Ieeor "ful] -1 t h" dytﬁ tlldet d C&iin
secreted or erglogousieging Sreinserils) "?l'f)e &5eq 1R A Lgf f"ﬁlaﬁl §%° H‘gr?eﬁ? € the
native signal mpephlede, arﬁbgdy,, oalﬁragrhémymghtobuﬁerrvaﬂﬂmhyrecﬁlEHen:rcﬂogqus gmmg: hai n
signal peptide is u unctl onal. deri Xatl e of t'igﬁ Sucf§equence t hat

retains the abel9t Wf‘ﬁied‘"?@é‘f iPHiAlQIReEipliASH < gof o fpsee(brtefoﬁye t hat
is operably aslgﬁmbqitﬂéom heherbtogonAIfhmmaﬂ doediy, a het er ol ogous manmal i an

i I f t t t
cxaml o T80 v | arippes et i e S v Y D B e 6%F e
sequence of homay) atpo!:‘y&tlﬂecpidﬁ%ﬁhﬁ@@ﬁg’la ﬁm:ﬂdlo/a:hd)wh(cffEﬁc)odeHa p@mnde normflly
B- gl ueur Onl dase hqo%‘tz ngl?%% éaadlg.{? }(I])téhtﬁal:l%\érls 1bn OI' trans{a{mn contr(ﬁr qgrl;lentsand

"di sease" ar e™3ged°
operably associated with one or more coding regions. An operable association is when a

coding region for a gene product, e.g., a polypeptide, is associated with one or more
regulatory sequences in such a way as to place expression of the gene product under the
influence or control of the regulatory sequence(s). Two DNA fragments (such as a
polypeptide coding region and a promoter associated therewith) are "operably associated”
or "operably linked" if induction of promoter function results in the transcription of
mRNA encoding the desired gene product and if the nature of the linkage between the
two DNA fragments does not interfere with the ability of the expression regulatory
sequences to direct the expression of the gene product or interfere with the ability of the
DNA template to be transcribed. Thus, a promoter region would be operably associated
with a nucleic acid encoding a polypeptide if the promoter was capable of effecting
transcription of that nucleic acid. The promoter may be a cell-specific promoter that

directs substantial transcription of the DNA only in predetermined cells. Other



[ 0053] A "bi ndi ng nol ecul e" as used in the context of the present invention
relates primarily to antibodies, and fragnents thereof, but nmay also refer
t o ot her woneenpiyody nol ecul es that bind to tau incl udiPag/abei/naersd i mted
to hornones, receptors, ligands, major histoconpatibility conpl ex (VHC

nol ecul es, chaperones such as heat sh?_rgg_pr oteins (HSPs) as well as
cell-cell adhesion nol ecul es such as nbers of the cadherin, intergrin,
C-type lectin and i mmurioglobulin (1g) superfamlies. Thus, for the sake of
clarity only and without restricting the scope of the present invention
nost of the feabhoubitg SAROALIBRRES RsRedhShunsef fod bluniphs pEthcdry opalatorodi es
and anti body-1i ke nol ecul es which represent a specific enbodinment  of

bi ndi ng 1ol ec RPESSTHrand {EANSREIPEPD HHTEHRLEH SEAEaFBURS Peb 3?58%}‘??8&“{“3 B¥ent s.
[ 0054] The ter ?51 nMotiROdy " aRad c"eillf§P'bU'11ﬁ)<9|t%%riplﬁBn.afSQitA&@Cbrbrﬂéteﬁstkﬁﬂgﬂ&bl y
herein. An anti l})’gdy. or inmmunoglobulin is a tau-binding nolecule which

conpri ses at MazsstiPHaREoRtEy iregimes aggghssloseblerenheavy chain, and normal Iy
conpri seso@ds | east aAt¥agiety i AR FipHMHTBINAS! Rfgidhs ARAMOWANBI osaNdilRd lin gletarchai n.
Basi ¢ i mmunogl obulin structures in vertebrate systens are relatively well
under st ood; sdgeseeinglude. Lpjthesy limitation, UARICFIBERR S8RUOA TE&I9BY Aty ﬁi\?ﬁHff};I“f

(C0| d Spri ng Keriddedie |eai%0"s@éh0£§{ Ut €96 {imdedl t_@,dproib%&g)and [&Qﬁﬁkﬁ&g\fﬂehﬂs fia@n .
di scussed in nore detail below, the term "inmunogl obul i n"_fhgigﬂgr%ies vari ous

broad cl asses SHPMBEAIQMFuTE (e smimsdinte catly BROMPILt IfYBINEHES W almign
Those ski | | edyirfk th&tardarlWigrdm@B) 8l RiBvibliad (faeR\Y RudishSods &irad)asstet i ed
as gamm, mu, alpha, delta, or epsilon, ( ‘pl e a, 8, C vm'th‘sgme .
subcl asses anyACHPYR Bl regigps nglugle thoge %%“ efh dTORLYteRralt SRT SR RRAHIT hat
det er mt _nesl t h%eTér'tlchh_Q&S'brdaéi?,t E&/li@tg}obxgl@?hoﬁﬁoﬂeg@}d kgh¥he B-gMbIng Gs \fwu |ag|5itheé2
respectively. e i munogl gbul i n subcl asses (i sotypes) e. N : ,-
| gCBp, | gGA, g §oquencss Eapabig f thO‘lﬁ‘ﬁ&F%Fc?’%’F‘?S?géi‘ %X&P%Q ?ﬁi‘égﬁ\dd[‘%oq&%&*f%‘ge
functi onal Speﬁhs@h{xmtdoﬁ@ol dBighd ineldde BEsab-oRsifef pre@etarsaind tehrseers hassBas and
i sotypes are readi|ly discernable to the skilled art]

) 3 S in view . of the
i nstant di scl G8eRbekiRgdugipleo RIPRYFS, &Se WISt A ”§@’gepebyof NHE s Fhnt

invention. Al lpdddukinsynogl obulin classes are clearly within the scope of the

- 18 - present inventjon, the fallowng discussion wll neral |y be
directed P%H he | gé“&#‘ig%’sa ‘@F‘eﬁyﬁﬁffﬁﬁgtﬁgﬁ?‘?@? Fﬁ%f“@‘&tﬁ F‘@@o\?@?%&‘f’%ag%froég?%yl gG
a standard i mKNQg dd. MheddUh@add, Bucenot Isafed toibos@nd bidding Isiteph trashugion

pol ypepti des of npl ecul ar. wei ght, approxi mately. 23,000.Dal t ons, and two
et s cal - headyiERaRR son pRGE et B ser Bty b micoms Bo%: (FBRHEE he
four chains angidietRil Gidbdoyhejchirnsick, BYIRESSAlEd feftereb el CIMEaedu¥iceg.onf i gurati on
wherein the |ight chains bracket the heavg.é:ha' r}% startin tat .t%o t h of
the "y dR%F%onti nli AYeT HPRATHREEhE RAUTUSISPELS 8RS PreseBio BT O HE inS are
classified asegitif€nn khappmd dmds@apad@®NA(mRYNA).Each heavy chain class may be
bound with either kappa.or |anbda |ight,. chain. | eneral., the |ight and
heavy chdP®lare CE?}EPL@%PV?OF YRS 35 B edipgFRigPS °§Wg pfci‘?‘érﬁ"lfl’%ﬁ‘{}qn 8‘???0%
of the two heawycigbaiwith additidaainceithgt egpac whidhhatcodry sewesr@l amtsighiak pétideke

| i nkages or non-coyal ent |inkages when the i ogl ohul i ns..ar ener at ed
ei ¢ her by hy bt et B srSngy sharr ok s g7 e Baq B BRE T e
heavy chai n, tifentioi Accoddihgltosbesigmd Bgpothesisfproming nechtdderynmannisalén ctiehaver ked

ends of the ¥, conbi Shat boRofelsrd Moadr stqlAL M WRicRYs HBKeR ol HanfBGheGHA! 1

once export of the growing protein chain across the rough endoplasmic reticulum has
been initiated. Those of ordinary skill in the art are aware that polypeptides secreted by
vertebrate cells generally have a signal peptide fused to the N-terminus of the
polypeptide, which is cleaved from the complete or "full-length" polypeptide to produce a
secreted or "mature" form of the polypeptide. In certain embodiments, the native signal
peptide, e.g., an immunoglobulin heavy chain or light chain signal peptide is used, or a

functional derivative of that sequence that retains the ability to direct the secretion of the



[ 0057] Both the Iight and heavy chains are divided into regions of
structural and functional honology. The terns "constant" and "variable" are
used funcwoOaneld49s70l n this regard, it will be appreci at @edTiahz1/vd2@8vari abl e
dormai ns of both the light (VL) and heavy (VH) chain portions determ ne
antigen recognition and specificity. Conversely, the constant domai ns of
the light chain (CL) and the heavy chain (CH, CH2 or CH3) confer inportant
bi ol ogi cal properties such as secretion, transplacental nobility, Fc
receptor binding, conplenment binding, and the like. By convention the
numbering of LhgpGHARS ANt dpegbl9RsBeOIERE MthiiN AleASEE]AS Heltedlodoas arpumtiae
distal fromthe antigen-bi Bidi n& fi te or tgm r}o-ter m nus Igr)f t he lar&%\i bqﬁ_y. The
N-termnal pofendpepideaon g fyngtinal dertypive thergolamay 1be uged: LqriHAPPIRIPE YOR is a
constant regi gpe [bdtRr Cidiedd0me}- bd JuBtiBed ot athé VieadOiBéquertet dfehuman tissue

car boxy-term nus of the_heaVﬁ ‘gnd I igh* chai n, respectively. [0058]As

i ndi cat ed aboPRSMIAENASHYAY|(LPALYIHESP-pUGEoR iR ant i body to sel ectivel y
recogni zqogsmy SpecUhlegalstayedoi dlttroRe,t ARESeds aBisb@ers .and hadisdas” ke udkd

domai n and VH donmmi n,  or. subset of the conplenentarity determ ning regions
(CDRs), of an™Hth eI ne to formthe variable region that defines a

t hree di mgessj onal ANtz RoRELIEYas Lie@. in Tthé Sortiesat (T tharpyesamt inbadyn s¢latect ur e
forms the antigen-_bi ndi ﬂﬁpsi te,present at éfge end of gacth rmof the, Y.
Mbre specifi cBIMgHLyp antlodiesnd SraaBems, thereph bR man pise &fer§ oFISH BRMEHR9YY . 19
- on each of tdeecMes @BthiN todhiAinclsdind byt narinikddy herinonesyteaegdredighinds, hajagnent

whi ch contai ns. sufficjient struct to.specificall bind to. tau, i s . .denoted
herein inter cﬁ%if?ﬁ%’&%ﬁt{pﬁﬁ% comple ﬁ@?ﬁa '?‘1’%?8 ncthapeé?n%ﬁuc’q ?ﬁ’r%er%gtﬁ)éﬂéip fqrene
fragment. " [ OQ&®Rsh msnaélliragl del-colt Gidhidgsiongmaletuld3OslichSas aiamaers | dfodly «dimpini ses

si x hypervari abl e .regi ons, sonetines | led "conpl.enent arity. determ ning
regi ons" or " EEEN[ ‘@g’éﬁfcqnné%alg}?“g‘ﬂ@f’ Ry W ﬁ?\ms i g’ﬁ Séafgé eoghort ,
non- cont i guUOUglaS8OLEINCAE Withcaliréstrictiag dise dopt odirtke ppsentf ineaitiby masiofitbtmed t o

formthe anti - bi ndi ng,.domai n t he, anti body assupes..its thr o

di mensi onal cgﬁg?"g‘lﬁ ﬁ't“ggqimiﬂhts &° ?&fﬁ'éstﬁffls Wé‘&w’vfels% trrg?ltd.nﬂ%?ées" %SRsamﬁ)g%hﬁ anked
by four rel at imetdcylesonisien egtesehr anepwoitik” embglinas of bifdRg" maiicoks sthowhd ess
inter-nolecul gr variability. The framework regions |argely adopt a O-sheet
conf or mat i on gﬁ%fyqpﬁ‘én'dfﬁéer%&‘tﬂﬁ@Sgbﬁn?ﬁﬁ?%ﬂébnnect, and in sone cases form
part of, [0é5a]f 3- shEld temhsy aatibode” anBHirsmudagbelivdTdee neediigashageablyohdron.Mm

scaffold that provides for si.ti.oni t he LD GoOrrec J i by
i nter-chain, tf‘P—"%\?él'E‘H’t““?ﬁ&é‘W&C‘fiaoﬁg'.b'"?f% rgﬂiefugleerw Sl rpégé;o%feﬁst[ftg(?ned
by the positi eaeslcddmidef 4 hasy ahdnrshdaenatppbmprset ar lgast thet agatdpdeopas on

t he i mmunoreactiyve antigen. This compl.enent ar rface pro t

non- coval ent Bfﬁmaﬁﬁ%ﬁ"gﬂ%ﬁ ghy ?}E%'H 9" %no%léaleg Sérugtbllre?(l)np\é? e%%tees ﬁ‘lcrﬁso

aci ds conpri sanrgelathelyORERS umteestdod eseb reageiwlok ar ef)i Amibodies Spbatorai@ly Wangan be
readily identifi for. . a iven heavy, or .lj chain vari abl e regi on by
one of ordi nafé"lggf”i”fg }i{?{g%/rh%lb%rra o }grlesr?tzen%t 'eingE%ve been precisely defined;
see, "Seqoestes of APwilt bé discussedlimmereodetdli bekoiw, Khet teme Simntuniglblatlin” Eompréses al . |

U. S. Departnent.of Health and. H . Seryj e ( - i Lesk,
J. Mol. Biol. Y8 b(&%ﬁ}%*b%&?fﬂ%?’“d}% c"iﬁccg‘?ebeid%%g‘g%g}egtqg%q%@%gfubﬁ %{/age

ref erence in skitled inctht iartevillepprefi@@ah4t lheavyhdhaina 9ts direified tah grremar mu.t alghaor
nore definitigns of a.termwhicgh.s. use c ted wthint t,
the definitio leaf of FR5 iR (i e & (ésg d" lﬁhesroén%nsﬁﬁcggs?%t%no%ggh etmo(ei‘%’c’in&}gé Igﬁllﬁéuch
meani ngs unl esstu@Xddlthic chdily that ddtarthides tHelfelagst nf tharaptibodly ap &G, flgM, tpdalepl, er i s
the use of th erm " conppl.enent ari t et 1.0i.n ion" PR
describe the -r(?%?ﬁfti“’ﬁ%ﬁ'eéﬂﬂuﬁg%g%ug"ﬁbsﬁﬁ%géss@stoé?g ?)oeu%dg%m t’hF%z’t &>

vari abl e regi ogGhfighhtete. ireaweyl chardctérizgh tndcdrakmovwaob ypefpt fudg®nal Bhewalpationi cul ar
regi on has been cribed hy Kab et al..,.U. . a1 He man
Services, " Se&'fedgfge sveéﬁ'o'ﬁrogteg:é]n(s’ﬁéhfsel %Tg‘t’rﬁer?oﬁngg@égg?%et ree%)éeﬂs}Jt_‘&'gl‘!(e &@B%}ga{ir;l% by
Chot hi a and Lekiled drtisdutih vieBi off the irb@6t (i<B8TF andGiec@diniglynire ovitha the scope of

| ncor porat ed el gl b . LEH8" KR BmuNORIRIA REAETHNLELRANS i ACh ool G Tih@PPI NG
or subsets of "am N0 acld residues n comnpar ed agal nst each ot her.
Neverthel ess, application of either definition



20 - to refer to a CDR of an antibody or variants thereof

be within the scope of the termas defined and used herein.
am no aciwonresidaEs whi ch enconpass the CDRs as defi nedpPoy/1Bzuaivo@fisd he

IS intended to
The appropriate

above cited references are set forth belowin Table 1 as a conparison.
.exact residue nunbers which enconpass_qsparticular COR wi || vary dependi ng

on the sequence and size of the CDR

determ ne which residues conprise a particular hypervariable region or
of the human |1 gG subtype of antibody given the variable region am no acid

sequence of t hg.saftdveRidy; thEdbldvidg dicddRkiSEHilNEdneRANS be difedaat to GOl dasvidf CDRL

31-35 26-32

[0056]

[0057)

[0058]

immunoglobulin molecules. With regard to IgG, a standard immunoglobulin molecule
comprises two identical light chain polypeptides of molecular weight approximately
23,000 Daltons, and two identical heavy chain polypeptides of molecular weight 53,000-
70,000. The four chains are typically joined by disulfide bonds in a "Y" configuration
wherein the light chains bracket the heavy chains starting at the mouth of the "Y" and
continuing through the variable region.

Light chains are classified as either kappa or lambda (x, A). Each heavy chain
class may be bound with either a kappa or lambda light chain. In general, the light and

heavy chains are covalently bonded to each other, and the "tail" portions of the two heavy

chains are bonded to each other by covalent disulfide linkages or non-covalent linkages

when the immunoglobulins are generated either by hybridomas, B cells or genetically
engineered host cells. In the heavy chain, the amino acid sequences run from an N-
terminus at the forked ends of the Y configuration to the C-terminus at the bottom of each
chain. -

Both the light and heavy chains are divided into regions of structural and
functional horﬁology. The terms "constant” and "variable" are used functionally. In this
regard, it will be appreciated that the variable domains of both the light (V) and heavy
(Vn) chain portions determine antigen recognition and specificity. Conversely, the
constant domains of the light chain (CL) and the heavy chain (CH1, CH2 or CH3) confer
important biological properties such as secretion, transplacental mobility, Fc receptor
binding, complement binding, and the like. By convention the numbering of the constant
region domains. increases as they become more distal from the antigen-binding site or
amino-terminus of the antibody. The N-terminal portion is a variable region and at the C-
terminal portion is a constant region; the CH3 and CL domains actually comprise the
carboxy-terminus of the heavy and light chain, respectively.

As indicated above, the variable region allows the antibody to selectively
recognize and specifically bind epitopes on antigens. That is, the Vi domain and Vy
domain, or subset of the complementarity determining regions (CDRs), of an antibody
combine to form the variable region that defines a three dimensional antigen-binding site.
This quaternary antibody structure forms the antigen-binding site present at the end of

each arm of the Y. More specifically, the antigen-binding site is defined by three CDRs

The

Those skilled in the art can routinely

CDR



VH CDR2 50-65 52-58 VH CDR3 95-102 95-102 VL CDRl1 24-34 26-32 VL CDR2 50-56
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on each of the Vy and V| chains. Any antibody or immunoglobulin fragment which
contains sufficient structure to specifically bind to tau is denoted herein interchangeably
as a "binding fragment" or an "immunospecific fragment."

[0059] In naturally occurring antibodies, an antibody comprises six hypervariable
regions, sometimes called "complementarity determining regions” or "CDRs" present in
each antigen-binding domain, which are short, non-contiguous sequences of amino acids
that are specifically positioned to form the antigen-binding domain as the antibody
assumes its three dimensional configuration in an aqueous environment. The "CDRs" are
flanked by four relatively conserved "framework" regions or "FRs" which show less
inter-molecular variability. The framework regions largely adopt a B-sheet conformation
and the CDRs form loops which connect, and in some cases form part of, the B-sheet
structure. Thus, framework regions act to form a scaffold that provides for positioning the
CDRs in correct orientation by inter-chain, non-covalent interactions. The antigen-
binding domain formed by the positioned CDRs defines a surface complementary to the
epitope on the immunoreactive antigen. This complementary surface promotes the non-
covalent binding of the antibody to its cognate epitope. The amino acids comprising the
CDRs and the framework regions, respectively, can be readily identified for any given
heavy or light chain variable region by one of ordinary skill in the art, since they have
been precisely defined; see, "Sequences of Proteins of Immunological Interest,” Kabat,
E., et al., U.S. Department of Health and Human Services, (1983); and Chothia.and Lesk,
J. Mol. Biol., 196 (1987), 901-917, which are incorporated herein by reference in their
entireties. V

[0060] In the case where there are two or more definitions of a term which is used and/or
accepted within the art, the definition of the term as used herein is intended to include all
such meanings unless explicitly stated to the contrary. A specific example is the use of the
term “"complementarity determining region" ("CDR") to describe the non-contiguous
antigen combining sites found within the variable region of both heavy and light chain
polypeptides. This particular region has been described by Kabat e al., U.S. Dept. of
Health and Human Services, "Sequences of Proteins of Immunological Interest” (1983)
and by Chothia and Lesk, J. Mol. Biol., 196 (1987), 901-917, which are incorporated
herein by reference, where the definitions include overlapping or subsets of amino acid

residues when compared against each other. Nevertheless, application of either definition
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can routinely determine which residues comprise a particular hypervariable region or

CDR of the human IgG subtype of antibody given the variable region amino acid

sequence of the antibody.

Table 1: CDR Definitions'

Kabat Chothia
VH CDRI1 31-35 26-32
VH CDR2 50-65 52-58 a
VH CDR3 95-102 95-102 |
VL CDRI 24-34 26-32
VL CDR2 50-56 50-52
VL CDR3 89-97 91-96

'Numbering of all CDR definitions in Table 1 is according to the numbering conventions set

forth by Kabat et al. (see below).

[0061]

Kabat er al. also defined a numbering system for variable domain sequences that

is applicable to any antibody. One of ordinary skill in the art can unambiguously assign

this system of "Kabat numbering" to any variable domain sequence, without reliance on

any experimental data beyond the sequence itself. As used herein, "Kabal numbering"

refers to the numbering system set forth by Kabat et al., U.S. Dept. of Health and Human

Services, "Sequence of Proteins of Immunological Interest” (1983). Unless otherwise

specified, references to the numbering of specific amino acid residue positions in an

antibody or antigen-binding fragment, variant, or derivative thereof of the present

invention are according to the Kabat numbering system, which however is theoretical and

may not equally apply every antibody of the present invention. For example, depending

on the position of the first CDR the following CDRs might be shifted in either direction.



derivatives thereof of the invention include, but are not limted to,

pol ycl onal, nonoclonal, multispecific, human, humani zed, primatized,

mur i ni zedwonrocdi4esIni ¢ ant i bodi es, single chain anti bodi esT/1Bmi11/02e8di ndi ng
fragnents, e.g., Fab, Fab' and F(al31)2, Fd, Fvs, single-chain Fvs (scFv),

si ngl e-chain antibodies, disulfide-linked Fvs (dev) fragments conprising
either a VL or VH domain, fragnents produced by a Fab expression library,
and anti-idiotypic (anti-ld) anti bodies (including, e.g., anti-ld

anti bodies to antibodi es disclosed herein). ScFv nol ecul es are known in the

art and gpgsaflescri ReghodRs Br antigén YiRdR@!tRBets &%ﬁ%&ecthéﬂ@{tg badtiarts, @F

anti body nol ecul es of the invention can_be of any type
IgM 1 gD, | gAderiaivasghereof| ofs e invgntion) felude, pyiGare |“@t;%‘m'iegcﬁ? *%@&f"“glnd

1 gA2) or subclasci@fal,i mﬁ}lﬁﬁ&lnfﬂbuﬁdnﬁhnmuﬁfablh@d b%&%bnnﬁmmdbmﬁm t he
anti body of the present invention is not IgMor a deri va igeb with a

pent aval ent sentiedigr.singleghaipalibgdies; thlife‘?,‘l“l“f‘% fragipints &51’ Pesent

invention, espgCkal kiholeRBhiaPBM(FvYSEngld-evn &ftﬂ)oh@§5d1§h$ﬁfeu1nkéd"lﬁﬂs (wEand
ot her bi vaI ent antl boél es, or _correspaondi ng. bi ndi ng nol ecﬁ\ijges since I, I\/ls due

to their pent Soeine costprigie GHer ang qrélc*léiodfa“’afrf’g’ﬁ?‘l prpdiiced BY £ AP G réhow
unspeci fic cragareanli ditidRsypaN tanvially ah@b¥dak f @indlddhg, [0 64]H-1a antmaaitas cnul ar
enbodi ment, the antibody of the @r esent |nvent| on |qs1 nOt‘gf ga%\é n
ant i body, ea“thPdléﬁﬁ‘éﬁl%filhé‘Iel"} Engrolgeuleg pre Spewvm in the @, pag arg fig Bl?)egy ‘&peci es
Egggglr At hag gﬁi l?g paedl1SXE901089. Qf?xhﬁlhﬂ@@btﬂlh@Fhlﬁlbﬁh)aﬁlﬁﬁcﬂléﬁﬁfm{bghfﬁﬁﬂbn candanpl e.
ntibody fragments,. inc [ g ain a 0 ri se
the variabl e PBGYBN{eT- 800 ke dgﬂ ﬂg%cig’fg fﬁ@t‘fég% Cgﬁsi ﬁégi{?@‘“’?g@%f@%
porltl gndOf thggAIIQinthlAI)g}r sxhlic[b@ﬁoﬁnﬁ%hﬁﬂgloﬁﬂh,mcﬂdﬁle and CH3.donmai ns. Al so
included in the invention are tau-bin nents al sa conp g_any
conbi nat iB¥3bf varirapte e‘F‘B@‘{‘Hﬁ‘(ts ‘rdt? @gﬁlf ﬁg% PFESE JAVEERR 1 C?fz?gl\g nd EFI 3
donmi ns. Anti bﬁ'ﬂja?‘\ge (hérebf%ﬂ@sdé@lﬁl'eﬂérﬁ sﬁcrtﬁoﬁgﬂ'ﬂ?hﬁ'tﬁculdﬂ,eheﬁémftﬁ apfpheitlpﬁesfethé
i nvention may be from any ani origin inc ng ,bi rds In one
enbodi ment , tﬁ@seé‘nt"?VBBtbq”e§Sp§F‘gﬁ “tff‘u?ﬁenLg 6’%138?,“5?‘:5@&\6‘? ig%&‘ ¢ %L nea
pig, canel, |baaRat BteGies Oér em@{s@nl@num@ gdlechlss amoé higMsetizodo ndeit , t he
vari abl e regi on ma

be condri ct origin (e.g from shark 0066] I n
one aspect, tREEAEMHSEYIEF at’ﬁeraﬁllf é’ge m'l%&’@ﬁ‘?%%% PReny shavhdigs ﬁ%c? %r?al
anti body i sol agaadmﬁersqnaaerpwmﬁfﬁnﬂatl onaI ly, the framework regi on of the
human antj body is aligned %dﬁg n acc with the perti nent

e
human gerlf94 ne valPi apragiep l‘]bnt %sa"I“?P h% g‘ﬁt BEESe/STEN €. 5%, wase
(http:// vbasepailosd antitdly,ae. ikiystdnasityabniiyts of one particular antlbody spec1es rather’

than being a mixture obtained from a plasma immunoglotulin sample.

[0065] Antibody fragments, including single-chain antibodies, may comprise the variable
region(s) alone or in combination with the entirety or a portion of the following: hinge
region, CH1, CH2, and CH3 domains. Also included in the invention are tau-binding
fragments also comprising any combination of variable region(s) with a hinge region,
CH1, CH2, and CH3 domains. Antibodies or immunospecific fragments thereof of the
present invention may be from any animal origin including birds and mammals. In one
embodiment, the antibodies are human, murine, donkey, rabbit, goat, guinea pig, camel,
llama, horse, or chicken antibodies, _In another embodiment, the variable region may be
condricthoid in origin (e.g., from sharks).

[0066] In one aspe'ct, the antibody of the present invention is a human monoclonal
antibody isolated from a human. Optionally, the framework region of the human antibody
is aligned and adopted in accordance with the pertinent human germ line variable region

sequences in the database; see, e.g., Vbase (http://vbase.mrc-cpe.cam.ac.uk/) hosted by



- 22 - the MRC Centre for Protein Engineering (Canbridge, UK). For exanple,
am no acids considered to potentially deviate fromthe true germline
sequence woubtk/aes7due to the PCR prinmer sequences incor porasmdi/deersang t he
cl oning process. Conpared to artificially generated human-I|i ke antibodies
such as single chain anti body fragnentzz(scFvs) from a phage displ ayed

anti body library or xenogeneic m ce thé& hunman nonocl onal antibody of the
present invention is characterized by (i) being obtained using the hunman

i mmune response rather than that of aninmal surrogates, i.e. the antibody

has been genegat@fd Cedu@SBPPR&IA ‘En%iﬂée'r'iﬁ%l(cﬁrﬂbﬁdg@, UKS. FleRMAME, £RIAS atignt i on
in the human body, (ii) having protected the individual or |s at |east

si gni ficant feensidseedip @atepidadly dfevietgfromthe e gomdingsgaycnes eavld brodye tiodhof -

human ori gin R frn SeRbndet ARSpbRAQAIIUMAS Yhe RUMNESIro&Ss. ICotiphied @ artiiSially
m ni m zed. Thus, in accordance with the present 1nvention the terns "hunman

nonocl onal an@gnseia humandliks antikodise sehaas sugleshniniapBbRAY freaementa (SChYY 98GR " and
the I ke ar e g dpiadanaliBod ity 2k Rcoth RS Wit GfbrkoSioft aetsRy of

origin, i.e. which haS been i'solatfed froma human cell such as a B cell or
hybri doma t hethsoresspt ipentiomNg characitiizech bRAR Bsigrebiinedoysing te JHedn AFBIITRNA
of a human celdspodsOfatkoratRy BaPo Ui SIROPH, Be. GRé lantidd ) WAR BecNiechRQY id S

still "human" even if am no acid substitutions are made in the anti body,
e.g., to inpr&FBOsE AQlinAyral Hat it s rpleyant sonfpromgion Aptthey Gumas badn i Wb #aYipem

hunman i munogl,Ridlel thel ik RILAIRS it 1dab QPR fTEbStht hREGEIE Bf @u,fa8 (NSn&I thérDr €
human i mmunogl obul i ns and that do 'not express endogenous i munogl obul ins,

as described PRfhody dhcPl hepare By thei Hsksuef SroseracthHdly5agsst selgapigens is

Kucher | apati @finifized. BHuS, il @OQtRHcdWitkihe bidsét dvehtRRdherhd RREE modbdédangui sh
themfromtruly human anti bodi es of the present inyventj ?C-')’gk’éi 0068] For

exanpl e, the BRYRAY: oFTHBARPOLRARR! PHGHTIEHaT Y™ aﬁ‘iﬁ?ﬁh ke arpBdi & such
g_s slynt hgtl C atbisSLEh bﬁmlfsgwdfclaleamdhﬁeslfmawﬂlgﬁalé. Which G sbeRd isforawmminad ge
i splay do not necessarily reflect t .original paring as it occurred in
the original Rdwar" el srqh aspg Bosedi figh “&H‘E‘ ﬁ‘ﬁffogeizg‘ef%é’ﬁt@‘ Ba5i%8Y from
reconbi nant eyRERISTIdRRd ok ARNSS 0P8 hGATEIN, Yorl@ple hliganDhédéry @ telcan be
considered as being artificial with all igossi bl e .associ at ed effect.s tg%

C

i munogeni ci t PRy asteedy |15 Yl homan] £¥5n i ATHaR @oid; HBSHDs i made At
provi des i sol gh@dapfefd b InvproRi BindeL @atatieadices from sel ect ed human subjects,
whi ch. are characterized by thejr theilruapeglti C utli {}]ilty : 'ngest h?i.tr tol erance in
man. [007ABY6RE usedAmEodicn deriked tfeomy humpar  immHegelg ‘H“bag o m.qwrga@a
i mmunogl obul i Wé.ns‘f’g@fi@fo? oh® oA oRMukaA GYmGASPIbuE hd4hdQRR dO moEXNpees BB génoam a
human anti bOd%ngunggpo%uﬁgs?%s tescribed infra and, for example in, US patent no 5,939,598 by
Kucherlapati er al., are denoted human-like antibodies in order distinguish them from
truly human antibodies of the present invention.
[0068] Fér example, the paring of heavy and light chains of human-like antibodies sn.xch‘
as synthetic and semi-synthetic antibodies typically isolated from phage display do not
necessarily reflect the original paring as it occurred in the original human B cell.
Accordingly Fab and scFv fragments obtained from recombinant expression libraries as
cémmonly used in the prior art can be considered as being artificial with all possible
associated effects on immunogenicity and stability.
[0069] In contrast, the present invention provides isolated affinity-matured antibodies
from selected human subjects, which are characterized by their therapeutic utility and
their tolerance in man.
[0070) As used herein, the term "murinized antibody" or "murinized immunoglobulin”

refers to an antibody comprising one or more CDRs from a human antibody of the present



- 23 - invention; and a human framework region that contains am no acid
substitutions and/or deletions and/or insertions that are based on a nouse
ant i body wequexmaes7o0 The hunman i mrunogl obul i n provi di ng t reT@BRa1/HI®R78AI | ed
the "parent” or " accept or" and the nouse anti body providing the framework
changes is called the "donor" Constant2 regions need not be present, but if
they are, they are usually substantl allg i dentical to nouse anti body
constant regions, i.e. at |east about 85- 90% about 95% about 96% about
97% about 98% about 99% or nore identical . Hence, in sone enbodi nents, a

full-lTength muem&legndwmmhﬁaww&k réaglamhatcaﬁ'tmmsimmgaa efydlilufoantAr NS a
‘nmouse constant region, hunman a substantially human fram?]work t hat

has a nunber deletionsrandios |"F§§m°&~°rﬁ*ﬁbar§cl?aéPdsﬂb§tW?‘{§? iapiiRody Feapersst (Tye

"nurini zed anthhagypiotufin @rbm%m@@mqgrmeg Iurw"parefrurdr nacze@;dorvaﬁa aialrﬁodsé ght
chain and/or a nurinized varia heavy chai n. For exa a nyrinized

anti body woul @RSy SFEElRERYS f@"FV’Bi“c%‘P“%?ﬁllsr@ﬂlF‘?: %n@P%Hxﬂ“é‘a'@j regigns%tide t he

entire variablg gegtRR, Bit @t}féplafeeme% a@ﬂkh&)@‘iﬁbdt&uﬁ@f‘m@m&ﬁm rou® dhitfbogyl
anti body that has been "nurinize process nurinj zation" binds

to the same aNPPS§BhrgOEHe p‘a%ﬁﬁ?b%lﬁgﬁ%l%» bR 753 (?\I?P‘Be%%t’ REOUESRE: AbRit i s

usual 'y T ess ioBRLREEII% of Mot i8éhticAASHERENASHE &rfbdditiersd b Gill-leAsth nididized
[0071] As used herein, the term "heavy chai n portion” includes am no acid

sequences der iv@a heayinoadighhehaROEITBBRER PulRecapiRins famAuse AOBHY Seghtr duman

conprising a mé}’a&h@-'slﬁbsﬁﬁﬁélly%nﬁﬁﬁ'ﬁfde%ﬂ( @kt ﬁd@%sﬁun%Eonmur&uﬂrﬂ fdn@i n, a
hi nge (e.g. upper m ddl e, and/or | ower In@'ﬁ‘?’ regi 06‘% a CH2
domai n, a CH3 28i8niibsitutins o TypiFgllyn grurfiizeg °thetse ye%ﬁ‘i‘f’p'isﬁ‘g 3

bi ndi ng pol Y P&ibrind8d §&iabléSBahit Bhdik end/dhembiiffdRaYiable MpdviyShaid. P& sxpaple) sle

chain conprising a CH _donal n a pol ypeptide ch |n co omai n,
at |east a porurigredantibody pgul dl?t‘rﬁ?“ﬁmp ¢ Hpieghre H"c‘)“’r’r"ﬁlarqu g‘?ijsy gygﬁﬁﬂﬁ%‘g chai n

conprising a Ghiireda@idrediof ofla Chihe AOIRILOIY i8 nBAMOREN W rdedlﬂéwanﬂbwrmmnﬁs ng a
CH donmin, at |east. a gortl on of a_hi nge do

pol ypept i de cR&i™ MUsHFFS Qe Brogsst ol g frati mf’@éé"ttﬂ%%‘&'f‘rﬁ”f‘%‘ﬂ‘ agaheafjaﬁ‘i"hge
donmai n, a CH2 JfiRY fhat pRWides GEITIIaEU s udubllpreed itehiuregddingist, as@ompared
ponpeptlde of the invention conprises a polypeptide chain conprising a CH3

domai n. Fur t hé® the gagntaatibadynol ypeptide for use in the invention may |ack at

| east a pgootijon of Ag usddhddenpdhe térﬁn gleavya&HamO;ﬁorﬁkﬂi' tingfidea atid ﬁtﬁdrmqn):nceﬁs set
forth above, |t wil] be unders of or di nagg skill in the }%[] t hat

t hese domai ns E‘é"eﬂ from F\’é“ﬁ‘@&w ]éﬁ Ré/&is 3i fS PORYRSPUAE COBRISBN GV A 4 hat

they vary in aphif c@ﬁabdsesQﬂmcﬁﬁlefdfﬂmneddﬂﬁtﬁﬂ,lraaﬂlhge @(gC,qulper[lguddle and/or
i rnmunogl obul i n | ecul e. 2012 49570Pw 11/ 002786 - 4{80 2] I'n
certain anti bdEINES TeHAD; phhianGia Jorpiay oaipsj Yt Lariag °rdg.f? i ves

t hereof di scl aesfhEdraixamplehe bitRitgypdypapiidepfor 'ful;eohﬁth@fmﬁiﬂ&orpﬁiay pemppiigea chai n
of a nultinmer a i.cal tq.thos a_.secon l,ypeptide chain of. the
Ul 4 ar At P RERE I REmSit T PR CONPEHY HOR hREREREE 8 he

i nvention are do@hin] atelBisk @qiomolﬁarf ENAgEPdBnaie aad amﬂbﬁ&rham'ﬁzy polgpaptis ehain
different target bi ndi te, ({i dfor exan?p[% a,bis eC|f|c e body
or di abody. [GO7B]YH & h ‘%maé’frﬁrb ¢ domaifs, 2R RSBRflce LN PTRHPING 8- b| ndi ng

fragments, VardbﬂalTnSat l@ist a portion of a hinge domain, and a CH3 domain, or a polypeptide chain
. comprising a CH1 domain, at least a portion of a hinge domain, a CH2 domain, and a

CH3 domain. In another embodiment, a polypeptide of the invention comprises a

polypeptide chain comprising a CH3 domain. Further, a binding polypeptide for use in

the invention may lack at least a portion of a CH2 domain (e.g., all or part of a CH2

domain). As set forth above, it will be understood by one of ordinary skill in the art that

these domains (e.g., the heavy chain portions) may be modified such that they'vary in

amino acid sequence from the naturally occurring immunoglobulin molecule.



derivatives thereof disclosed herein are conposed of a single polypeptide
chain such as scFvs and are to be expressed intracellularly (intrabodies)
for poterwODab12vma9arbvo t herapeutic and di agnostic appl i caCiraBpz11/p@0§4] The
heavy chain portions of a binding polypeptide for use in the diagnostic and
‘treatnent nethods disclosed herein may,he derived fromdifferent

i mmunogl obul i n nol ecul es. For exanpl e, "a heavy chain portion of a

pol ypeptide may conprise a CH donain derived froman 1gGlL nol ecule and a
hi nge region derived froman 1gG3 nol ecul e. In another exanple, a heavy

chain porpp} can GORRkL3RHKbARE NG antiRE bR iokReks, vaRam§lof derfva@ves aiterdo GL
nol ecul e and, in part, from an kgge nol ecule. In athher,ex?nplﬁp a heavy
chai n porti on dsalesoipptin.cte feavhii Haini ROTHINR & oge PPLyREPUAS fhaln, of a mylpgergie | 51
nol ecul e and, jddAtiRRNd thobd BMNadBcdnd GhlypeptRIe Whiin df AR RlLhSncd SARkrikeivelyNheat e
term"light chain portion” includes am ng acid seguggces dﬁrived rom an

i munogl obul i $h37 geFtioR-FeAt#ning MOFAmCTS b J1i IERTon 15 4°Y idgicale Fay S¥amBiet 76
conpri ses at |n§ﬁ§ﬁ1et_°rﬂ§y &mep%sé/l} dﬂfere@h—taﬁg%ﬂﬁiinﬂing [s@@?@']n-m'ge fotieRamplen ashigpecié a
pepti de or polypeptide epitope for an anti body is thought to be about four
to five ani no 2a¢hodyor Bahedyde or pol ypepti de epitopes may contain at | east

seven, atcﬁg%mst Ni RarBthePELNRGReAL thé Babbdied) O intlen-bindRlR ko m3fls antimas,aei ds.
Since a i i

can recogni ze an_antigeni c peptide or .polypeptide in it
tertiary for mde’t“f?é“'ﬁgﬁ‘?fﬁ"faf&?c&f’s‘e% B‘%‘B‘Piaéq p&ﬁede?)t?at 88@6 ﬁ@é Pﬁ‘g‘i clygin such as
conti guous, argkysAnERATR BAS@FossedBtradeliul @M htaBodxs) fd owaia ipE@RL ihelapauliai n.
In the present invention, a peptide or polypeptide epitope recognized by
anti bodi es of 2PhEaHSEAPPIIFAHIBNt i on contains a sequence of at |east 4, at
| east 5, @b7djeast Ohe Rdavy @REA pdrtiodd of £BiGHInG poBpeptidasdr Be irmtheldixpnbstit Gind at

| east 15, at |east 20, at |east 25 .or between Qut 2. L0 bpuEnBQﬂmﬂQOUt
10 to about 3@3§Fmgb8ﬁwo%5dﬁ§oﬁﬁo fﬂgd“@bﬁfﬁ§BS%Q'BP ﬁﬁ%ﬁ%ﬁﬂ?ﬁhdﬁ% am no
aci ds of tau. nfdddie}.Byor espnglefd Gadvl xhith pditiog of aopolyiepiidzi iy abrhprise a CHI
o 21 el LOLET SAEDGCaRLY DSLellued L kSRS hNGRN o s
2012/ 049570PCHJ1B3R UL/ 806B&SKkample, a heavy chain portion can comprise a hinge region derived,

in part, from an IgG1 molecule and, in part, from an IgG3 molecule. In another example,

a heavy chain portion can comprise a chimeric hinge derived, in part, from an IgGl

molecule and, in part, from an IgG4 molecule.

[0075] As used herein, the term "light chain portion" includes amino acid sequences
derived from an immunoglobulin light chain. In one embodiment, the light chain portion
comprises at least one of a V_ or CL domain.

[0076] The minimum size of a peptide or polypeptide epitope for an antibody is thought
to be about four to five amino acids. Peptide or polypeptide epitopes may contain at least
seven, at least nine or between at least about 15 to about 30 amino acids. Since a CDR
can recognize an antigenic peptide or polypeptide in its tertiary form, the amino acids
comprising an epitope need not be contiguous, and in some cases, may not even be on the
same peptide chain. In the present invention, a peptide or polypeptide epitope recognized
by antibodies of the present invention contains a sequence of at least 4, at least 5, at least
6, at least 7, at least 8, at least 9, at least 10, at least 15, at least 20, at least 25, or between
about 5 to about 30, about 10 to about 30 or about 15 to about 30 contiguous or non-
contiguous amino acids of tau.

[0077] By "specifically binding", or "specifically recognizing”, used interchangeably

herein, it is generally meant that a binding molecule, e.g., an antibody binds to an epitope



- 25 - via its antigen-binding donmain, and that the binding entails sone
conplenentarity between the antigen-binding domain and the epitope.

Accor di ngwoaotdisgs7def i nition, an antibody is said to "spetitBoaabizgsdi nd" to
an epitope when it binds to that epitope, via its antigen-binding domain
nore readily than it would bind to a Lg dom unrelated epitope. A skilled
artisan understands that an antibody r €'specifical|y bind to, or
specifically recognize an isol ated pol ypeptide conprising, or consisting
of, am no acid residues corresponding to a |linear portion of a

non- cont i guoug;,epl LgAR,-biate! E5in, SRRACIHE Hel Yinding deeld BREESEIMplemeitadty Ty
the relative affinity by which a certain antibody binds to a certain

epi t ope. For bstwagn die aatiginiieding domsippng chegeritopel 4¢oriREetoath; dpiaftion, an
specificity for:3:0iVai 8PLjCRgally 3l ag bh B ‘When itHind3Nb kRAPERiopd videy be
said to bind ?‘é‘bg’%?%sosge L A @g%gi Yicity than Peptope For

rel ated epi t opetigembindngaipainyeets readdy Bign it verdd burrp 2irpadame PGRIE PRSI ng

characteristi Ssléh];éa_rar{?éah%dé}&t&&ﬁsQﬂatfah%@%?%a%l igsinefliyinans, obeskifehlth an
antigen, in all of its grammatical forns, refers to the specificity,

affinity, crogsogizecest jfolajed pefyPestidre FOBRTHIEN 9T CRBTHEE ] aPiTosaft rgifues
anti body. [ 00Z&HesEdndirR 6 TaORA poidnYort RLddGtiguoué epifopFERRLtetnl Bpedifi@tybiindi ng
nol ecul e, e.g., antibody gjrpem fical Ié/_ binds to an epitope nopre readily than
it woul d bi ndused hsreiretoualify thg veating affinpyBY 8§t cegpin gAAIGY Sids ih? £B3E \

Thus, an anti pagie WrCRampie eRibedt 121 hyy Bé Re$ned! © Hv@h\Highee BickiFiory eru d
nore likely bind to that epitope an to a related e

[ ) | tope 't han e epi E,oge, even,,(ghg%gh
such an anti beiyn ARilPPe H1as gutthedy {B.upt 3Pl Ve aYeRs saifi'e BBE '° §R9BD] By Way of
non-1imting gxamelBecifeityithah iNchs T8 r@I6Wd pitoPe 0%, an anti body may be
considered to bind a first epitope preferentl,aé_lg‘lf it binds said first
epi t ope WAl a di sWheiearesent BoIFEP aimmypRispicahbipdipg clageteriptitsn of gBeripding gy s
KD for the seeQpshieRiidsdPan altibod NS anfigér, kil 411 $fiiR GraxmdiiRhlforndrefidd lohiedy nay
be considered to bind a first anti. eg{égéefgrentl I 'é’ iLf. it Dbi n@%dt he first
epi t ope with &RecHity-#fin)ty Hags-reastiggy, per Gindingrharpctestissf P @it Y ess t han
the antihgshy)s KD BprplRenSAG0RAIRRT 1taPMeart AhA R BAding @idtekil] d ¢ Nghtiésdnp! e,
an anti body nay be considered to bind a fjrst eEi to;()le@g(gef e\rxgntc%al.li if it
bi nds the fir&recisphop@dsia fn SRitoRF M FePdin Saniis wapld ko ¢ (gEd FEPS* of
magni t ude | esgohbREodshe @alobbRditepeKPnispan bitbode et 'pRiféronally bHa81lbl .
another non-limting exanple, a bi nglr‘g‘? rrgl ecul e, e. 9 ar gnt i.tbody may be
consi dered t o 8HEREPEORE; YRHId &pre Gy Bindriar B SPAPPS thap 19 @ 151alfG<CRRRS V¥t
epi tope W th apug fuch 8k enbsdPinhy drodshader wih tieselatedagitophie ant i body' s k(of f)
for the second epitope. In another non-limti ng exa | e, an ggt(%bod}y may be
consi der d8080p bi ndBy Yy (o moplMitgecxamplee? BiRdIng| P@e‘i > €8 R RUOH M9 Pt
epi tope with @gnsafefcdMiot dind hafirsi Spitdhe Ipediatniang i0idBindObaideERi dpitdge Methsa t han
the WD 2012/ 049570PCT/1B2011/ 002786 . , .
dissociation constant (Kp) that 1s less than the antibody’s Kp for the second epitope. In
another non-limiting example, an antibody may be considered to bind a first antigen
preferentially if it binds the first epitope with an affinity that is at least one order of
magnitude less than the antibody’s Kp for the second epitope. In another non-limiting
example, an antibody may be considered to bind a first epitope preferentially if it binds
the first epitope with an affinity that is at least two orders of magnitude less than the

antibody’s Kp for the second epitope.

[0081] In another non-limiting example, a binding molecule, e.g., an antibody may be
considered to bind a first epitope preferentially if it binds the first epitope with an off rate
(k(off)) that is less than the antibody’s k(off) for the second epitope. In another non-
limiting example, an antibody may be considered to bind a first epitope preferentially if it

binds the first epitope with an affinity that is at least one order of magnitude less than the



- 26 - antibody's k(off) for the second epitope. In another non-limting
exanpl e, an anti body may be considered to bind a first epitope

pr ef er entwal2byz/d4bs70t binds the first epitope with an af PcmiByi1i/b@rsd s at

.l east two orders of magnitude |ess than the antibody's k(of D for the second
epi tope. [0082] A binding nolecule, e.g an anti body or antigen-binding
fragnment, variant, or derivative di scl&ged herein may be said to bind a tau
or a fragment or variant thereof with an off rate (k(off)) of Iess than or

equal to 5 x 10-2 sec-I, 10-2 sec-1, 5 x 10-3 sec-l1 or 10-3 sect In one
-embodi nent, a%ﬁ’ﬁbﬁ%’@%&ﬂ)offor Eﬁéesebéh‘ﬁeéﬁtbw lr{rﬁx‘{otlk@ n%ﬂJllﬂuttirig Hlahlel anl afibody
fragment or varl an

t her'eof an off rate él | ess than or gxgal to
5. x 10-4 secma,y be goupidgged-tp bmsl aﬁuit@pst)@@ééf?rem&”y 1%‘ ndsthe firsk egitopg wih
10-6 sec-1, S, tlZatsi?ﬁf ieasQrtw&QmYerssgf:magth@eOﬂ:gg thaR itRdAiBodPé R For @e J.

an anti body or antigen-binding fragnent, variant, or derivative discl osed
herein may be sewnderiwppi nd tau or a fragment or variant thereof with an on

rate ( k( %bé %Of gr Qa&ﬁéimé hlecBle, @guaaln atngb(;@‘?tﬁ'e&mken Bindind GRghbdt, $8fmd, .or 104

M1 sec' I n one enbodi ment, an antjbody of the inventjon
may be sai d tdelbY%ﬁ‘de fha%losmd heremyagnkereidde bipd itaiar 2 fFragmeBt orwarant dreghwih o
(k(on)) greatgp oﬁhﬁ@ (lQBffngﬁLs theh éf@éuaMto $8G0Lsecd, P08, Mxlo 5 ae br 102Q&

Msec-1, 5 x 106sec’ 1A bi ndi ng nol ecul’e, e. n anti body

is said to conﬂ'e?iquwdy"q“hﬁi’@mtlb%b'ﬁﬁ hednvsption My be wifbto bingt ﬁaBBHS‘/?P%J"%?‘gl ven

epi tope if it  praffl &i&febﬁ%warmﬁ% (i(ﬁftt))hé‘gs R o 8RRl 1o £ e Ryt aot sécHas xi t
bl ocks, to some_ degree, .bindin e ,reference antibody o ‘t he epi t ope.

Conpetitive i AP Bt &l Omase bex t@FmIHedecbyS XAY " $RSt BB k¥¥6wn in the art,

for exanplggsjconpeli tih@hg Rlidicoeas$a Y. anfibodgNdri LA -BIAYing Gragmbrl, Uadiant, or
conpetitively inhibit binding of the reference antibod to a |ven5§8 t ope

by at |east O@ggivaiipe F‘é%ig%edé’e%“ ey pespid totnd tayor p fragmeny 5y therep 50%
A skilled artiaap rHOAgEmD) @frgd@atérh% dr BGuabtod? ng' RE ' % ms?tm b@déy toomtgec

epi tope may al so be,coppetitive nhi bited b bi ndi n
not an anti bo®y>5 A& Négsgﬁppbo“eteﬁéog’ﬁ@@i fit %““@P%ﬁ‘?fﬁbe 6‘?’“&% t‘blggér i bed

herein to tauaforG: fraghfgﬁtqf}@am{m&he%f GRRREbA Iaté/(ﬁlo)i))l gfi‘éliltebltﬁaﬁ(l‘)r B(Yual to 10° M
m crotubul es. | s 06 6 ;
sec” ,5xlO,M sec, 10 M sec” ,5x10 M sec” or 107 M sec™.

[0084] A binding molecule, e.g., an antibody is said to competitively inhibit binding of a
reference antibody to a given epitope if it preferentially binds to that epitope to the extent
that it blocks, to some degree, binding of the reference antibody to the epitope.
Competitive inhibition may be determined by any method known in the art, for example,
competition ELISA assays. An antibody may be said to competitively inhibit binding of
the reference antibody to a given epitope by at least 90%, at least 80%, at least 70%, at
least 60%, or at least 50%. A skilled artisan understands that the binding of an antibody to
its epitope may also be competitively inhibited by a binding molecule that is not an
antibody. For example, the specific binding of an antibody described herein to tau, e.g.,
hTau40, may be competitively inhibited by microtubules.

[0085] As used herein, the term "affinity" refers to a measure of the strength of the
binding of an individual epitope with the CDR of a binding molecule, e.g., an
immunoglobulin molecule; see, e.g., Harlow et al., Antibodies: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, 2nd ed. (1988) at pages 27-28. As used herein, the
term "avidity" refers to the overall stability of the complex between a population of
immunoglobulins and an antigen, that is, the functional combining strength of an

immunoglobulin mixture with the antigen; see, e.g., Harlow at pages 29-34. Avidity is



[ 0085] As used herein, the term"affinity" refers to a nmeasure of the
strength of the binding of an individual epitope with the CDR of a binding
nol ecul e,we.2g12/048370i mrunogl obul i n nol ecul e; see, e.g., ParhBwieboase. ,

Ant i bodi es: A Laboratory Manual, Cold Spring Harbor Laboratory Press, 2nd
ed. (1988) at pages 27-28. As used hergyn, the term"avidity" refers to the
overall stability of the conplex between a popul ati on of i nmunogl obuli ns
and an antigen, that is, the functional conbining strength of an

i mrunogl obulin m xture with the antigen; see, e.g., Harlow at pages 29-34.
Avidity is WRIaddlid hOh e/ dFRhidy dm&ﬂﬁ@ﬂﬂrﬁ&ﬁ)g-]obﬂlln moleeldled ie the @phletidn witle

affinity of individual i | obu nm)l ul.es in th Q

speci fic epit SFELC BHEPH qﬁ) 8\9 alSH‘E:‘FS g ‘PM“PWBSFQ%Mel anlslgenwgs{.'he
antigen. For %fﬂﬁ ¢he ihexctitd Bsraedn Dbiviledtwe@ciandli aveabaiytandanasctigenatith a
ant i body and ant|

wi.th a highly. repea e structu ch as
a pol yner, 1Y|3ePe g‘ﬁfég PLOR ﬂﬂ‘cﬁ\% d%/‘ih}fls a‘ﬁ‘?ﬁe‘/"éelg’f ﬁil‘ﬁ b gre %fl\’/hl' ?Vl&agf ﬂi‘
anti body for @ﬂﬁnﬁﬁbi Q\Bdﬂt)C@tThnbﬁnﬁ&iyetbmmﬁdlgexXﬁe&nr berﬂhlmtnalriey ekmmgntaﬂ)y usmg tabl e

nmet hod; see, for Ber t Anti b en .ln eF fions"
| n Fundanent af™] W@ﬁ%g‘?d \?&%pE Be rﬁdf sky %eﬁ%’%@% e"\}ntei mﬁgY
(1984), Kuby, In]ﬁ'ﬂrha&mkﬁfmlmhmg%gyWadﬂ. WEEe iR aved mpmwmwwcvrmsn Y
(1992), and t s .descri rei Gener tech u ri t he
affinity of a ug)h SN AR O%tynr‘gnﬁi S‘eeﬁmi”hé'r“ag%mﬁﬂygi E’SOAK and sugf éca&g
pl asnon resonaRteds d'd‘é&lbéﬂaﬁtdzﬁred}eaérﬁ] uacltn}quef faa npasdringuhaafhiaig pbardym@ndy gen
interaction can var u rdi r ent condl t
concentrati on,° (. %séﬁ%ﬁeﬂﬁ% éa?r ?cﬁliflasmé)rrlld 0 n%ér ant i gen I ndi ng
paranmeters, eaffinity Ka phrﬁaﬂar atibodyr mlgwrainteyactrmdaamwamlfsneaﬂded dndeedifewnut i ons
of anti body and anti and ffer 3
mol ecul es, 6ond tons,; l§d &Flggoncentrah g:.e l(Ilre]‘ments OEQ{?%%J {%a{?gﬁggtl%ln
derivatives tbﬁﬂﬁgfpamfnetelma elglVIédSLth@d"l arcagm&t@ty inededwsh rstabdaaldioed snbheions oed i n
terms of their ss re ctivit rein, the term

"cross-reacti th ?’rgfaé' & %ndt%séané%d Zg‘fg i an anti body, specific for one
anti gen, [0086] eact Bindihg ansleadysd e@ntanybqrdxesaorrmmggnémdfngr Ehgmeatin egantfetiveen
two different ant ubst ance u ve if

}?eagfé r%q?hgih ven%ngnl Q salsofb% (@&Hb dd) gly sd)eaﬁgc{ énnse&}%él

it binds to af&f its formation. The
cross reactiveroepichipity. gasiesell heyeig,otht aérms "oesycacfivintigefsante horpllisnehemr y
structural featur S as khe L nduc] epnLt Sgs £
actually fit t#’ ?pﬁ%ll thﬁre oél?lan ga b %gﬂ%ggdr ISée%?@fprgFtlé:eﬂcgr {nglggralye °

anti bodi es hawdatsipes btegee&aetvm dnﬂ“emss anegﬁmq wutistancesn ThWatant areipod mel cross at ed,

but. non- i dent} el P LARES, ufefope FALLARPRC LY halhal 283 (8RR Ik ERBI 90%

at | east 85% east east 65% at
| east 60% at rdaeta&tepﬁdipkb gcacrdn)aboritaaa&malﬁo%thdMQ ¢omplementaay sticatrd deaigiehg

met hods known sI fhe En gmﬁéé%l%gg ﬁg ﬁ:{ lnlg%gep el a@t)lalﬁ)pﬁtaoeft&ftﬁé{nqﬂgﬁgqﬂl tope. An

anti body may A or no Cross-reactivity i1f it does not
bi nd epi t{008Fs Wi t hFdresanplh,amr@B%ltlboel@s hpteasamg Qlogree eberosstreastigiBngin thakbex han

80% |ess thagﬁé tg%%%?a&h@@m?cgf/@ étl)g 15(:%[ @ﬂ?togéscy%ﬂl §t51§as¥ 5'5'%' a@@eé%t doBg % t han

55% and | ess at ed usi ng ds known in the
art and descridaaoBSﬂ(eraeICRS)t 80t0, at i%*téﬂ%neéle@pﬂ@%’pél le?ﬁﬁ éé‘ﬁt P‘H@%Py6ﬁgéyatdeasdeerred

highl v spect kig Pty ?eaaegdo/aul it} | tagpa%lcuiatedl bsirOFRBA R iRt S BRI
anal og, ortholog, at
descnbed herem) to a reference epltope An antlbody may be said to have little or no

cross-reactivity if it does not bind epitopes with less than 95%, less than 90%, less than
85%, less than 80%, less than 75%, less than 70%, less than 65%, less than 60%, less than
55%, and less than 50% identity (as calculated using methods known in the art and
described herein) to a reference epitope. An antibody may be deemed "highly specific”
for a certain epitope, if it does not bind any other analog, ortholog, or homolog of that

epitope.



[ 0088] Bi ndi ng nol ecul es, e.g., antibodies or antigen-binding fragnents,
variants or derivatives thereof of the invention may al so be described or
speci fi edworot2empswoof their binding affinity to tau. | nrpomaBBrbo7sENT
binding affinities include those with a dissociation constant or Kd | ess
than 5 x 10-2 M 10-2 M 5xi0OM i0O M 5x 104 M 104M 5 x 10-5 M
10-5M 5 x 10-6M 10-6M 5 x 10-7M 10-/M 5 x 10-8M 10-8M 5 x 10-9M
10-9M 5 x 104M 10'M 5 x 1041 M 10" M 5 x 1042M 1042M 5 x 1043M
10-13M 5 x 10-14M 1014M 5 x 1045M or 10-15M [O0089] As previously

i ndi cat edgodspe subymhg,ﬁs&,slumég,r Q% , aibbdlELBr digﬁ?ﬁ&iirmﬂfgl fre@idritg Wadhritopr of
opu

t he constant "regi ons of the various i mmunogl jn classes are well known.
As used her ei deryafeesitbsreaf ofithegigmentian “iabic?llst?g?gsdef‘ﬁ@e%ﬁf ?R?c'?‘g? M GRS Q}atrhflébl e

domai n of an iyRaHOLERBUkd Raun8R\0he CdiftloBinRnE Bihd@ng @FRiticcHhcld@T#iose withch udes
the first (nmost am no term nala constant r,egi on dorrair]rﬁ_3§/1; ﬁ_rg irémuwg%lobul in
heavy chain. Wiseoc@tipn gensisnhor KA leas Harax 10 Mald W 388 Abdlid Mo %A ntst
Egggio]nils to Ej hg‘*m,eg@mﬁwimﬁws Ggmﬁdmmw, ) |,_§>bu|bi7m,heéﬁ/s< schaj's_rMmd"‘]?a,Lﬂ €.

used herein,the term " Ct omai i, 1 ngludes the b of ., eavy
chain nol ecul éOtGMath?aMtéﬁdQ,' M. @.I?W?éﬁoéd\f}u’(o rE(ng‘ulé’ 2 4?(5 owﬁgéﬁ $eMs60 of
an antibody ugptigyconyeniv,qoddMnsigherinegr seHenes (resi dues 244 to 360,
Kabat nunbering system and resi|dues 231- %glO,, EU nunberi nqhs%/sh.em See
Kabat EA (8989~ opAs cpreyioustye indigptedo i nsyouniyn SIRLures, 3fahee fidnepypna
closely pairedoyigubuianQt e calRiERi RgioRabh@fe, vdriohs Mnhiughbulin 2neeedre well
car bohydrate chains are interposed between the tlvkﬁ ql-|2 domai ns ‘ﬁL antgi nt act
native | gG moKeRWeAs pied; hereim.cthe igm "Yro A0MERE YRS ABIeHEM Y BRI HAERt ends
fromthe CH2 demRinRfhinkiendeidblThdady citdin irdahd gt mMoHe dueinandludestpe fises
approxi mately 108 resi dues. [0091L As used. h%.l’ ei.n, th@ tLg.r rR?"hi e gﬁgl on"
i ncl udes the FBPYBBYPOOIENR SRRFtaRNEcRIgn dgmate T an; ipimunpelpRlin ReavyEiRINy A% n t o
the CH2 domai mH 1 Tddhiid s BEEceh LGtV ¢ B6HR4IHh SRBis apifoiniThdl @ fhe Bmge egicdudan and
is flexible, thus allow pg the two N-term nal antigen-binding regions to
nmove i ndependé‘ﬂ‘c“P?‘?glqlﬁuH’gEeal"éﬁf'aé‘hg‘o{?&ﬂe'be subdi vi ded into three distinct

domai ns: gegegr, m Addlueed RoEln lRvREm hioMRed et insludasetie Bpniox ofta bdavy cBain
| munol . 161 (1998%, 4083 1As used Qee‘r,\g‘i n the t:{6§1 “di sul.fide .bond"
ik ¢

el Udes the SOV SRRACST GimdAmDEP LGB C P Gep il R B ac i o
cystei ne conprhs@ntichal hirfberi@l Gtlienich diesidaes F4ar w 360¢ Kabdt friudbetiensysem; bnd dge
RN e S D T
unique in that it is not closely paired with another domain. Rather, two N-linked branched
carbohydrate chains are interposed between the two CH2 domains of an intact native IgG
molecule. It is also well documented that the CH3 domain extends from the CH2 domain
to the C-terminal of the IgG molecule and comprises approximately 108 residues.

[0091] As used herein, the term "hinge region” includes the portion of a heavy chain
molecule that joins the CH1 domain to the CH2 domain. This hinge region comprises
approximately 25 residues and is flexible, thus allowing the two N-terminal antigen-
binding regions to move independently. Hinge regions can be subdivided into three
distinct domains: upper, middle, and lower hinge domains; see Roux et al., J. Immunol.

161 (1998), 4083. '

[0092] As used herein the term "disulfide bond" includes the covalent bond formed
between two sulfur atoms. The amino acid cysteine comprises a thiol group that can form
a disulfide bond or bridge with a second thiol group. In most naturally occurring IgG

molecules, the CH1 and CL regions are linked by a disulfide bond and the two heavy



- 29 - chains are linked by two disul fide bonds at positions correspondi ng
to 239 and 242 using the Kabat nunbering system (position 226 or 229, EU
nunber i ngweyst2arps7o[ 0093] As used herein, the terns "li nieet/iB20ii/omags’ or
"fusion" are used interchangeably. These ternms refer to the joining
together of two nore el enments or conpopgnts, by whatever neans including
chem cal conjugation or reconbi nant neans. An "in-franme fusion" refers to
the joining of two or nore pol ynucl eoti de open reading franmes (ORFs) to
forma continuous |onger ORE, in a manner that maintains the correct
transl ati onal cmmdirm@nﬁedamwmﬂisﬁlhee boridg atnkitiGiF@ rrespouding & 239codB#hasntg
fusion protei sin r ot segnent s t hat
correspond toqﬁéﬁ‘%&% bg'é%g 5@%%‘83%&”18“%%& E)‘#Jrqﬁingwgy Wlﬂ ch segnents are
not nor ngdd9y} so joAmes;édnﬂrenathmrter)ns "Ahkddb,u@hed"hn& "Iﬁmmhr rag:dsecan'meré}&ngdahls made

continuous th out t fused .se e se ma sically or
spatial ly sgpzﬁeaf? e té?(é%‘l“gqe$e§1hef g erg%’éfuénﬁom‘p Xms lgjlarrpl e,
pol ynucl eot i de/shatemon'hang iﬂchelir@DR&m&fal ammmganmmoglr@bmbmantv:acanabjxm "rrefyamm may

be fused, in-frang, .bu e .separ Ieotl de £he di n east
one i munog| oﬁﬁﬁ“nf ?‘3:&% PRIg O?E)no %’rm%aé’gfy‘%ﬁaﬂ% EORE ST %grames ng as
the "fused" Cﬂ?&narwccﬁmﬂﬁduansdgat @tRFam patatnaftha monbing teusmpal tygpelptiaondle .

100941The term ".ex res . '&?P rein ref.er alQqa process ich a
gene produces 4B @ em c Ong'fl%lr exsarrpS a’eg"“%ﬂ{f}ﬂ? PSP §en 'Sta%régwqr\é’{ean
process i ncl ud@mlmng{twmm thas segnents tigt ccbmmndncbolgp@lndq:sreas@edby dfe arigmalgene

within the ce i d|n vmtho tati o as
bot h transi enk)IRF V(r‘;helsm %‘e'éna'e ta ?ma@mrjglsng?g]nrg‘? s ii&‘ﬂg uéges WIQ? ouE{"I]e
limtation tr anbermgtecontirnfous theoughone therﬁlsdmﬁ@rmgdre sRbtAentsiRAADS pliysaalbf er

RNA (tRNA), snall | | eddNAEG ||§N§E or any
ot her RNA proar 3 anaﬂﬁdpelpﬁreBPlAb% Foatl%aﬁp%ﬁnuféﬂgnﬁﬁ&‘?l ntg pol ypg f | f
the final despmlg@cppodhsce;hchmgahchDRhefmcmtmuneglpbldsswaonble reglondesy bcerfesed
creation of t n I r

produces a "gé’{rj\lftémgef% ‘fsgp%k’sead %’ gr}ég%&&%dgggibgg’%#cg%g%&ggﬁﬁ eg%?ltmﬁer a
nucl ei ¢ aci d, frangwquaregressnervgémomlpﬁ aeliosd abyoner sntherifped 0h DB e gene, or

a pol ypepti detrm aII‘ LANS nﬁ%&) E@?‘;@Pﬁ\dt ranscri pt. Gene products

[
descri bed herei n‘a?@r i el C acids with post transcriptional
nodi fi catl0¥dk, e. glhe tpm Yeapiespydnd s wnad hmmpcjbtype@pnod@s bywvhigh g@sne produces

transl ati onal fi , at y y n; ition
of |ipids, asggig?%e%ngc% V\n{% hexaﬁ'ﬁ% amrrﬁ'E\Jel n sﬁ%b?tgde Clglr%oklg% sgt Llnglu(i:ﬁ%eg@gge
and t he |ike. mAiG8Gliss otlgeofutn@mealrpreSt%m ctfehmersawﬁh@'ther@ﬂen@ludk@g,awywut

bi ol ogi cal - maligtl i, BBkAR0RGoLA AN SUBIRGHRE ARIAE0N and bl EoRSASE T

sanpl e can conprise cere spi nal
2012/ 049570PC‘F}€IuBQ{)M_th@021ﬁ@1@at10n transcription of the gene into messenger RNA (mRNA),

transfer RNA (tRNA), small hairpin RNA (shRNA), small interfering RNA (siRNA) or
any other RNA product, and the translation of such mRNA into polypeptide(s). If the
final desired product is a biochemical, expression includes the creation of that
biochemical and any precursors. Expression of a gene produces a "gene product.” As used
herein, a gene product can be either a nucleic acid, e.g., a messenger RNA produced by
transcription of a gene, or a polypeptide which is translated from a transcript. Gene
products described herein further include nucleic acids with post transcriptional
modifications, e.g, polyadenylation, or polypeptides with post translational
modifications, e.g., methylation, glycosylation, the addition of lipids, association with
other protein subunits, proteolytic cleavage, and the like.

[0095] As used herein, the term "sample"” refers to any biological material obtained from

a subject or patient. In one aspect, a sample can comprise blood. cerebrospinal fluid



- 30 - ("CSF"), or urine. In other aspects, a sanple can conprise whol e

bl ood, plasma, B cells enriched from bl ood sanples, and cultured cells

(e.g., Bwelbr/iiym a subject). A sanple can al so i ncl ug#eTaBmilopEyscr

ti ssue- sanpl e including neural tissue. In still other aspects, a sanple can

conprise whole cells and/or a |ysate og the cells. Blood sanples can be

col |l ected by nmethods known in the art. PA one aspect, the pellet can be

resuspended by vortexing at 4Cin 200 ill buffer (20 nM Tris, pH 7.5, 0.5%

Noni det, 1 nM EDTA, 1 nM PMSF, 0.1M NaCl, | X Signa Protease |Inhibitor, and

| X Si gma Phosg'@&-‘?};@: L B étﬁérsasﬁec@[‘g séple TRECOMPRE MBbIebideaNplagnd @pdellon i ce
Wi

for 20 mnute Intermttent vortexing. After spinning at 15, 000 x g

for 5 m nut es earichethfom bld samples,gnd caltured prllke-gnP Clhirem sBieed Atamiout
-70C. [0096] A%ar}@&)qnaﬁ&ee%ﬂopsgk@ tis§le WBmplk iRBldingQleural fiRad. MR BAIT othe Spectspa bot h
r

t herapeutic treatnent and prophylactic or preventative neasures, wherein

the object issamplpcayeprprise whakvcellbwind(or eslyssy ofhe, eillss Plogd Sﬁﬁ?%? SAbAF cal
change or di SQSIP:%{ed b lq,%:é&m% ,%.J;\sn deuel AP IEste RbecPahk piIROBISES refigpaidecbpl or
a S inc

desired clinic res ude, but are not limt

d to, alleviati f
synpt oms, di niveitexingeat#°Gin 200 elnrufiss (9imMakis, PHt b ?-g‘%é‘éo%(qegé. f,%%g{)lfg’n 1°

wor seni ng) st ghg mfﬁ,i §.?l@15$\‘acgeb@)s(ijé)ﬁa PrAVsOAnRbiteH SRAIR PTpREr PESpIRIase
anelioration or palliation of the disease state, and rem ssi oﬁé whet her

partial or totziditorspharddr THe sespensioneap be SRRfNdes 55128 Mminyies MHEME™Ye, al so

mean prol ongi REnSHaY kA spRRing QPRI § for SrRRGEEA abolit WO, aliqidts sFalpdrasei Vi ng
treatnent. Those 11 need of treatment i nclude those already with the
condi tion or @#sksrsued #8bewet70°gs t hose prone to have the condition or

di sor der [9696§ hose houhiheRint bR WRRI"Gest Gt efmeht kdFer 16 8oMithdrapRuny réhiBen der
is to be prevented. [10097lBy "subject” or "indiyvi %ual " or "aninmgl" Jely
"patient" or ‘aphprplylactic er ?fé‘éﬁﬁ‘fat‘é(ﬁy‘e%{iﬁse‘t‘f]ﬂ‘irelbgfetq EGH AT PO ERTHRY ar”

subj ect, e.g. (le@elbuﬁﬁﬂnéé@irrédePlﬁysioﬂ@?ca\’\ﬁaﬂiﬂ gi RONQRdes, syehQgNasidevelppranenti on,
or therapy is desired. Il.Antibodies 100981The gr_e ent i nvention ?enter ally
rel ates to huRawkinsenisot Benefinie] 9o dlesitedarigicsh resylih Ingldsy PG 2% S ik o
thereof. In oRg.iBRALMBRhptoAS, AthinRREAYNtObf eR@NIDLE SBase, NdliZeON(i.e., not
denonstrates the i nmunol ogl cal bi ndi ng har ac{jgri stics and/ oarn%tij ol .ogi cal

properties as “OFeNPRLHaEHf disfascadeieh Qhislowng PLATASE QT HS P B GRIPRST I n

accordance W thiihiie dtRSEEhsd & RAE AMIBWREVheMaqattanal toal] whabkrestespigei f i c
for tau were cloned froma pool of healthy human subé', ?ct S. V\Q
2012/ 049570PCYPr pmsietssppleo T 7eggment” can also mean prolonging survival as compared to expected

survival if not receiving treatment. Those in need of treatment include those already with
the condition or disorder as well as those prone to have the condition or disorder or those
in which the manifestation of the condition or disorder is to be prevented.

{0097] By "subject” or "individual" or "animal" or "patient” or ,,mammal,” is meant any
subject, particularly a mammalian subject, e.g., a human patient, for whom diagnosis,

prognosis, prevention, or therapy is desired.

II. Antibodies

[0098] The present invention generally relates to human anti-tau antibodies and antigen-
binding fragments thereof. In one embodiment, an antibody of the present invention
demonstrates the immunological binding characteristics and/or biological properties as
outlined for the antibodies illustrated in the Examples. In accordance with the present
invention human monoclonal antibodies specific for tau were cloned from a pool of

healthy human subjects.



-31 - [0099]In the course of the experinments performed in accordance with
the present invention initial attenpts failed to clone tau specific

ant i bodi esokot2/absmst al ways resulted in fal se-positiveprcirapBai/odaiscor der to
circunvent this problem antibodies in conditioned nmedia of human nenory B
cell cultures were screened in parall e%lfor bi ndi ng to reconbi nant tau
protein, PHFTau extracted from AD brain, healthy control brain extracts and
bovi ne serum al bumn (BSA). Only B-cell cultures that were positive for
reconbi nant tau and/or PHFTau but not control brain extract or BSA were

subj ect eqgdg9) ant i bRdihe CloRRkE NG the 0&?9—]&&&& béformkd qm&rﬂaﬁlcb Smhﬁthcngeieﬁt
specific antlbodles wer e focused

ool s of _heal t hy ects th
hi gh pl asma binvesting ivigieljagpmpts faled éElPlOl@d@}g%)g?‘ﬁ @twdléﬁ@vgﬁf&f‘ ﬂﬂﬁfl% ‘%S“B%M

circulating tﬁufa?s@tﬂogadé 8iond! r:hS&aer turb%aﬁcénemly roblR&S @ntoliRETM Sorditiohed! t 0
produce tau specific human merm@%/éqjl cells and tﬁ

e antlbod es_described in
the current i mgdigt¢lohunay cmep| FrlgwsspYEIesseETenefb At (PAT? ﬂuf?é&%‘{ftﬁ Kt s

that were not ré%x%ﬁﬁm%@&otfew PRFEHY dxBtct®] AGARD BART, ha4lthy céiironBdinl@utag asma
reactivity to tau. [01011Due to this measure, several anti bodi es, C‘?ufjﬁd be
[

i sol at ed.  Sel aed &9vaat ?el‘j‘tﬂ’!ll dbumiar B5A) 1Py Bresll youbres ofhat weEs BONYY

chai n subcl assg..dab@air taphdddR - PHPakLE Ghesht cBARY Bin afttaDOIYSABEEAGORctRd @M
menory B cell cultures are then transcribed by RT-PCR, cloned and conbi ned

i nto expressi @MibPEY¢lgR8Ef or reconbi nant production; see the appended

Exanpl es G[om‘fonbl NRftial SXRIHRSH itk td ecihe amoalrag ivbedb&sed A pblﬁi()fZl&Bltw CHO
cells and the subsequent characterization of their bindin q%gf@ %LWT(’:I %es

t owar ds ful 1 - hemgt srbiests Wit high plasns tynding agtiyity-joqfau, syggestive

nodi fi ed formgiddfingQhu QRibHERE @lImBl Ohexpkdtdily, 3h@6 dattEllngts ﬁl)edaﬁdprbdil&b rtau

di stinctive bindi n%ﬂlt o pat hol ogi cal I% &ggwgga onfirmed that for the
first time huseasishumeemeeeryBidisgatie apt fl??ért'be r"é CYREY "WEEORME £ or
tau and recogiioReddfrsth ipdskiof ekl RAtaACuBEIS Ahd: Ywat® et pregtidecRdntsr bigh ttau
protein. [0102] Thus, the present inventi ontl(gener ally relates to an isol ated

natural |y occ@ F‘F‘ﬁ{:faﬁl)’h‘éiﬁr Pﬁ?ﬂ&\i{lp@ﬁ‘ai’ reaft iy ¢d# ant i body and bi ndi ng

fragment qOI(ﬂEr I vat D\é@go an¢l rrié@d’ukﬁl@&\&rdl hﬁﬁlﬁtﬂfe}s doﬁldOb’EeE)seﬁgddSﬂ&de mfnbbdh‘es

i nventi on e anti body is capable speci fic i ndin -1 engt

r econbi nant té‘iﬁfeaﬂﬁﬁ%ra“i‘lﬁ@dﬁ% 6%5&@‘?1!%%‘ ‘5%5@9 Zﬂj&ﬁ%ﬁ“ﬁ%‘?&%ﬁ%@ﬁﬁ%‘%}rat ed
form (PHFTau) aht%hﬁhﬁglsaéésmmexhwmcamﬁuredmahamruang:rmwﬂj RITACR, olondtest er n

Blot; see Fig and Fig. 8. 101031lIn ope embodi rrent the gr n£gent gqenti on
i s directed té"‘éﬁ‘”&ﬁ’l‘f‘?d f‘é‘b eé?ffﬁstﬁ’ﬂd‘ﬂﬁcmbsr o5 TEGoginan; RGN IOPy 5nBh e PPATY ant

or derivativegxhhges WecoMbIB ekftessAtof ligdyunsdnemiibodial inyHEK293 or CHO cells
and the subsequent characterization of their binding specificities towards full-length tau
,  (Fig. 2, Fig. 7 and Fig. 12), pathologically modified forms thereof on Western Blot (Fig. 3
and Fig. 8) and their distinctive binding to pathologically aggregated tau confirmed that
for the first time human antibodies have been cloned that are highly specific for tau and
recognize distinctive the pathologically modified forms of tau protein.

[0102] Thus, the present invention generally relates to an isolated naturally occurring
human monoclonal anti-tau antibody and binding fragments, derivatives and variants
thereof. In one embodiment of the invention, the antibody is capable of specifically
binding full-length recombinant tau and/or the pathologically aggregated and/or
phosphorylated form (PHFTau) isolated from AD brain under denaturing conditions on
Western Blot; see Fig. 3 and Fig. 8.

[0103] In one embodiment, the present invention is directed to an anti-tau antibody, or
antigen-binding fragment, variant or derivatives thereof, where the antibody specifically

binds to the same epitope of tau as a reference antibody selected from the group



binds to the sanme epitope of tau as a reference anti body selected fromthe
group - 32 - consisting of N -105-4E4, N -105-24B2 or N -105.4A3. In

addi ti on,wpnreilzapitary results of direct ELISA assays pePCOMREd1/MM2086 t he
exenpl ary anti body N -105-4E4 reveal ed that N -105-4E4 specifically

recogni zes the C-termnus of tau. Additjonal assays performed suggest that
NI - 105. 4E4 recogni zes a di sconti nuous epitope conprising two |inear
sequences: a first linear sequence within the R4 m crotubul e binding donain
and a second |linear sequence within the region between the R4 and C domai ns
as depicted i Rofsigip ef N-105-AE9QI- WMZFBEFNL-]06.4|Ai3nﬁﬂiddﬂibhyplemhirﬂ@ eanpri sed

or ovi ded by 19 STERBERNA Biiels $o ikt Gl i PREPCMIPOBUNE B Ha e Rg et of
tau, which is NEokeg4isfedifioaty otcd@hica! therCas@iinkld faas Sodditiingicastas pefficope

mappi ng identified fLrs uence. Wi thi.n the m crotubul e bindi ng,.donmai n
o human tau ISHESEtIaTAG N0 B e R RITeGRI O NBfoRe SerRrsi: iis P foar

pol ypepti de ceejuichceh firyt lines se@ehmelﬂﬁleme@mrmeﬂbnmweamtdu{gammam mma5e<4>54 of
this inventio Addi ti ona i

| erinments and.c son W o al |
avnr 1 a1 o AT BB ST R S et I SRR e P febiediP Figes gy
S(pj)eCI ficall yI ﬂﬁ@ﬂg&hﬂ@ﬁmlﬁrh,ea Hﬂ&;ﬂlpe[ytﬁ@tiﬂ@ﬁﬁnlﬁ'fsecﬁﬁﬁalanNﬁm}t?nqu)ﬁﬁbtope, or an
advant ageous ) . . A epl e re e anti oo
s e bt RO 2 FLONE GraGTgoRy ARR  Mrertdh , B" asBeg g sthe

present in thembmmbﬂleblflﬁcihﬂg lemhheoﬁtmna/ha;ﬁl d rawuetermceﬁysmpgueﬂaﬁtcaduﬂn;e SEQ
IDNO! to 6 and ot h eg 0peC| es, suc rat. .as wel § gw di ng
gfep i

\f t{faa m-%use and Wit cr
an additi onal arc'sé’?@‘ﬁ?cﬁu F 3RS EFRUAIED o i THEL SSRBTET ST A H’é ¥*Bodi es
of the presentiddingedinhaim of humbiedu Bxipding RRIB7a3430VMESKORKEASERAID Nexvdaes 3

and 6 of the S | .ypeptid orres ond| and
E342 of SEQ | ﬁ“% PB ”88%%1’%’?‘8%?%‘%%35% i SRS, e&‘fg"%f’& Py ti‘i’égy?‘ﬁ ??E‘é
nmappi ?gbf Iurt ngtf mxdmmgnt%neddﬁ?@ﬁbmpdri?aqmmml mps&anlﬂm&ﬂ@;em?ngéwﬂ}aMeNO 6
m cr ot ubul e bindi,ng domai n o n ncl u a i
as a uni que Ii%n[ggﬁ B‘8F§9pérﬁ’f‘?ﬂ%“#g§§r?®§8é}bycofl &€ pﬂ} gpe r '%ég)‘}nisgeec%cg)gy
anti body NI - 1@&odiidesalic lliri’idlt& ephveendfiSEQ). IDREOL7Td virst ddvartiagenablyd) tiaef SIEEQD NO:NO.
contr 1 but e’ o PHEBTSBT Ry ey SERS FOORT B FeTErashth hiler B dpen

anti body descrmi bemlsohﬁmelpreserpémtlfa loslahybrdin mﬁﬁletamlh@.ac16.tsecalan®plr¢pnq$ented by

conprising th id reldus of SE not h odi ment ,
an anti body dgggqtg%(?aﬁéor glaﬁ] specﬁtlS eclef% Eﬁl‘aénouse ?raiurag gﬁﬁ [r)?“t 0“6 an

conpri si ng t hedditiomb raedrch toek lrdtsbepcctmfe zﬁlﬁ@llrﬁbderklwnh theaansipati¢sf afche plesat nent |

an antibody describe erein _spe II bi nds o a n i )
conprising t hénvaerﬁ%loﬁloglé%}?ea F es"i“pu%é' o] ogﬁéﬂllalf) T\SIS %s aaaygﬁétﬁbsﬁlléﬁgﬁlﬁ a
further enbodlpnbpmtxdarcoanstpobdndg/tcdesnduqsb@whed &B42 ofBEQ ID NO: 6, contribute to

20121 0495T0PCT}| G201 0P 80454, Hn Rl GAMIALRERy LaphPU Bl RRsiSP! 0P

conprising one am no ac resi
consi sting of IDeNiD dlDe&thiﬁSﬂ& miERfibuleDBBIMg ERGn aftdinidIs ofluGhadIB7NO7 6f The

Fesi ducs 1 omorRel Refi e 81Biauf ibelRip Bl 0Bl s Wlonduhiad WP

K395 of SEQ | Bniod$. NI-H5aEdpel itlfis anventimd iRveidtiss 1.a6 and HTASHER IPONOB]4ln one

embodi ment, - an, 30LLRREY1.4E865s A9E7NBEA! ThaPk S¥8Sof SEd 3B 95: BMedBRItLRPS the
binding of NI-105.4E4.

[0104] In one embodiment, an antibody described herein specifically binds to tau at an
epitope comprising the amino acid residues of SEQ ID NO: 7. In another embodiment, an
antibody described herein specifically binds to tau at an epitope comprising the amino
acid residues of SEQ ID: 41. In a specific embodiment, an antibody described herein
specifically binds to tau at an epitope comprising the amino acid residues of SEQ ID
NO:7 and SEQ ID NO:41. In a further embodiment, an antibody described herein



conprising the mcrotubul e binding domain of tau. In a specific enbodi nent,
an anti body described herein binds to tau at an epitope conprising am no
aci d resiwoeasidmesmt he R4 region of tau as depicted in PCguB®11/002780 one
enbodi ment, an anti body described herein conpetes with mcrotubules for
specific binding to tau. In another enhgdi nent, an antibody described
herein has reduced binding affinity to m crotubul e associ ated tau conpared
to the antibodies binding affinity to tau no associated with m crotubul es.
In a further enbodi nent, an anti body descri bed herein does not bind, or
substantial lys ﬁﬁalmﬁ‘bmbt REl thD att &Ueﬁl&ﬁ)@woﬁipﬂdng\llﬁb o isdretartbing edd rbsidues

specific enbodinents, the tau protein I
r econbi nant téﬂe%‘?dofr%‘f‘ﬁhe BIPUR COpting jof T %E'S?j t 412a§51§-}) Eﬁ‘tl)‘g %?{3[96%6]
Epi t ope nmappi BEQ NGB! Thekitbpd m@}dcoﬁmﬁ@ﬂat@ﬂﬁle a(n$|5@) laBy Mezed@y folir dvalifine t au

i ncl udi ng aa35-49 of SEQ ID NO 6 .as a .uni e L by
ant i body NI - 1685idnessfrgp ‘f‘%ig?uprﬁ?léﬁqnér?f r‘I’ﬁé ﬁ)éggghaﬁ? Qh%‘})%g% @%Bb%%gm
42, correspongdEQUDINOBER abpes fibdhbodAddnt,amdis KFdudof SEQ ID NO 6, contribute
to the bi ndi ng of NI I n on nti bo esc

herein sg8Mical 1 lp B‘?ena‘gb‘f‘%mf'ﬁua’éta"%l??gbpfgfcgﬁ’gé @8 ?%‘?%& ?%eqam ﬁ%gggl d
resi dues of SE@n{nﬂu{ﬂQhe fhicrotbbul@bibding Behaie sbadi Immpeclmmmﬁirﬂmdymdmmny bed
herein specifica bi nds. t.o tau at aneltoeco risi. e Qr re,an no
acid residuesd %‘éf‘g‘%it@ée"f‘ B‘rqff%@“& %?’%’8%%?’3‘? %@"? adgt gﬂﬁléigesfﬁﬂ?q%ﬁ“ and
K44 of SEQ | Drdidnbof thhss depictediie Fighy Dloﬂ‘fpéndse&nlﬁﬂyn@ﬂ&n aatibyody Wescribed tardin any

three residues fromth u |st| f..residu D40 A41 44 of
SEQ I D NO. 6. - FW“BC‘%Sp}é’BFf ‘8’05'1&{5‘%& ﬁreﬁlfec‘r}@a@“ﬁ“gg rs%"rgﬁ“ nggET TERY ac{‘%e'% &
wi t hout i nt endhtit@dy Qlekbenbbcouadmbyasl nadlidedaIbnejxq:geaﬁﬂnnmcaImlabsabulvadssoomsdatsu

denonstrated in the n 0
NI - 105- 4E4 anfPmPasef Qn‘ﬁgg‘b‘&?dﬁf g?’a@g\é?fé%té’ﬁ? tE?(}E’nr\l/oeah ?C(l)age(% ‘gm? écrngtc@g%si ?gd in
specifically pirtdi a@bq@&h&mlaﬂginwddlyyieaggecﬂwlmdodsam bmdi oneibswotily slaes ot | y

recognlzmgt u.in the ormln ra|
embodi nent , Hﬂﬁ%ﬁuéﬁsto?‘ ﬁa” ‘Qd&c‘iﬁ’gﬁﬁ 10 phegit) reénsbg%l e;ﬂ‘%\L}genfaL?&agmay be
speci fi cal I y laatm tﬂaﬁrbﬁlnaglr&ahiby\amggrﬁgahemat@aclﬁmcknbmhmem,bsu arhffalaﬂol y bi nd

tau int hyS|oI ical form SSue. i i {i-tau
ant i bodyh@ %he V\%%ﬁ’(?‘ié?@%‘gflﬁa@f/? Si‘iﬂosﬁ‘é"fg‘éf (ﬁgglh? %ent | nvent| on
may be f urt helinchliaigaasB19 aksEQYD iNOs6 adod driiqug lmearreenwzagntcmgnlz@byaamlbm NI-

B or dyst r ogfi MK 8GR 8eieRny ey o7 g Ra gt SER ITREL 9Pl bR BAETo

provi des a setresnfuehnm(amzltlamda@tmcb@fmﬁe@ MOt b, dwntriburego Qpetundmg:oftNIewS %ﬁ ch

oL oS DA EMSLNOARE Y o AINRS bR HARIRRME AT OB
bi ndi ng pr opercbinggsigf mbhmlwenplrmql:ei\lbf $8Q- ldElﬂQarﬂQl bodyurther gmboediimgetd ann t he
Exanples. In aditi [ t t

present i nventl ?esfcggeéjn erel Isgle%rﬁézéél gpr/ﬂl%sgtg “gg%‘r??) eg‘{é’?"ggf’{“ggg%gg%g‘g?‘g" “tau
rather than phymocﬂcmigﬁsduesfsej:m from tipagroupcesnsistingiod mesidvad D2 d\dcod Kditod t o
resent | nvendronbies T GrbEL AR i AP A8 by B, M B Hrectaihlas
particul ar thdse ﬁiegmUpbeldsxstmg Bk eavidies 240, IAﬁltahti K4¢ ohBERD N®6. buémneﬁgc
specificities ge as shown for the exenplary N -105. 4E4,

Nl - 1054A3 and en%nggm2§|§¥]%nt?(godl es in Fig. 2, Fig 12 and Fig. 7,

respecti viel7] i . e. Fimther.nyittvat fnteniciental beelicuad tyvisitisberensrimentel @hﬁ@vetE@sey of
about 100 pM Iqemgersg'at@Mn e gﬁé%@%ho%qytm%l%oﬂwumn nARBLER NMbglaky pe
tau. [0109] nce, an anti-tau anti he present invention binds
preferenti al | yntiteupantthotiogifcie prowtnt |"é’(§m1<l§lr ifs chraqtenized rin bypagifically . pinding

pat hol ogi cal X RhHslah &1y ¥cd APHBAR S A€ BRIEAsdical

st ai ni ng desc?’gﬁgﬁgﬁl%&%ﬁ%ék’ tﬁlsarﬁ anot ﬁer elr)r’bo%ll ment an ant ?-jt;géugéaltcnatl body
of the presentfommiehtaintisyyeeiepenemhedipeni adymap a6t pREORHIAAR PNt and
pat hol ogi cal | o Rl & sdeeiiBiy Hind BithéiSei§MREreEdt&rtal And XA MRbRandalby biHéSt €r N

Bl ot
tau in the physiological form in brain tissue. In addition, a human anti-tau antibody of the



[01101The present invention is also drawn to an anti body, or
antigen-binding fragnent, variant or derivatives thereof, where the

ant i body worgprzmexoan anti gen-bi ndi ng domai n i dentical tPoTuRzK1/06278N

anti body selected fromthe group consisting of N -105-4E4, N -105-24B2 and
NI - 105. 4A3. [0111] The present inventiog,further exenplifies several such

bi ndi ng nol ecul es, e.g. antibodi es and™bi ndi ng fragnents thereof, which may
be characterized by conprising in their variable region, e.g. binding

domai n at | east one conplenentarity determ ning region (CDR) of the VH
and/ or VL var ipalbd ifve8hdd m&0BP furthbthaBi¥rifsdebydits dbily &nteaognivzi tdu setjeprees
depicted in Fig. 1. The corre,s,g%ndi ng nutgrl eot i dq se%uen(g(es epcg\(ilvi niﬁ{epe
above-i dent i f itglesier-dp reurplifyiignsangles (NED). netor!jthrears BRAUOSKRIG "R

exenpl ary Zet _i@thedQ}JBﬁ_ .ll!ééncE,hﬂ]ﬂ-e Q"ﬁ’ém iEhiléh ﬁﬁ:lfidesfseguﬁﬁ_dﬁﬁlaﬂftal?imlﬁlb&’dﬂ?sawdﬁ ﬁr VL
region as depicted in Fig. 1. However, as discus in the. follow ng.the
person skil | e(?’qdﬁ‘gtﬁﬁéc‘g?‘ge% vhjgdy gre é@bﬁr‘@“tﬁ‘l“g{'ﬁe"se@F gg £agf‘8%tf° ?’ﬁla@erla ue

addi tion or alpugesstively CDRs may be used, which differ in their amno
acid sequence fromthose set forth in Fig. 1 by one, two, r.ee _oy. even
more ani 8% ds i %‘?s?é“tﬁﬂd"'ﬁﬂfdﬁ‘éﬁﬁf%éhg.f ﬂreoli‘)flf]“} HfVS?{éo"e%%’g’&is ﬁ%engl,ngl%

anti body of ]Efisa)ppme%ﬂtthd aaé@mirgampmmq@aﬁibgayf heaisicrr]ibﬂe iCDRR Ecampléssilmg, ?r
consi sting of an _am no_aci equence sel ecte om t he .group consistjing o
SEQ I D NO 23-29djtiony gor ?é‘?“‘?'@@i?ﬂns?-t‘éﬁ‘,‘ anlipody of {i° ??—Sifg.‘ Yeﬁggfhé"erél%b‘gﬁju‘%gnt,
an anti body Ofrccbgﬂzdar;ﬁﬁﬁlﬁgidaﬂyQQérE@&dC@WthéiaBarDﬁl@qsioﬂdgmal tdmesein ;faﬁliuularf idve
or six CDRs conprisin or g¢onsisting o ..am no. aci equence selecte
fromthe gr oub”}EBﬁ’é‘il’ézg‘fl Agoutnese XF’Bp'fgilé L‘Zgg'é'@“ %@lt%?tlvfs-’ %1” §'f‘-’§ﬁt,'bog%- 37
and 38-40. Thef aRriprda&m ynveRiondRmaRd Siccase da@siNy matagisof kaniratab,én pagéwdar those
conprising a VH S ID NO 23, 29 ar .35 a.VH CDR?2 of SEQ | D _NO
24, 30 or 36; dgicenke Hoffémg‘?o ?‘SE@ ?%‘efﬁb.%hf‘z‘é{‘d‘%glgpc%‘ﬁé‘?‘?s THE P54 gﬁc?‘clﬂge Ry
conprise a |i ghéwicfoathe exanplafyl eI- reSgiEaNE 0052 AL 2ind OV 1d 0VR4 EDRitiboflie SEQig. 3, NO

26, 32 or 38; a V 3 f SEQ ID | 27 or. 39;.0r a V0L QID
R0 35 540 ol TaId e PSRRI iy o vt el Sl Fireye Rankeniritats Btk |

conpri sing a \fasduRloogiM FEQOINM, NDan B850 &about 188 pMato\IbhI@DR2widd-tyBEQul D NO:
24,30 or - or a VH CDR3 of. SEQ |L.D NO. 25, 31 or 37, and,may .fur r
conpri se @?Q%]ght cHEs %rarngﬁ?‘b%tétéﬁdﬁn°fc%‘ﬁptfr?sse?tnbnv5m(7|‘3 %B?—flp%;e e’%lé‘g?’?[? NO.

26, 32 or 38; pathMogical modified forms of tau in brain, e.g. pathological aggregates of tau as

exemplified by immunohistochemical staining described in Example 4. In another
embodiment an anti-tau antibody of the present invention preferentially binds to both
recombinant tau and pathologically modified forms of tau as exemplified in Example 2 by '
Western Blot.

[0110] The present invention is also drawn to an antibody, or antigen-binding fragment,
variant or deriva;tives thereof, where the antibody comprises an antigen-binding domain
identical to that of an antibody selected from the group consisting of NI-105-4E4, NI-
105-24B2 and NI-105.4A3.

[0111] The present invention further exemplifies several such binding molecules, e.g.
antibodies and binding fragments thereof, which may be characterized by comprising in
their variable region, e.g. binding domain at least one complementarity determining
region (CDR) of the Vy and/or V|, variable region comprising any one of the amino acid
sequences depicted in Fig. 1. The corresponding nucleotide sequences encoding the
above-identified variable regions are set forth in Table 2 below. An exemplary set of
CDRs 6f the above amino acid sequences of the Vy and/or V, region as depicted in Fig.

1. However, as discussed in the following the person skilled in the art is well aware of the



CDR2 of SEQ ID NGO 27, 33 or 39; or a VL CDR3 of SEQ ID NO 28, 34 or 40.
[0113] In one enbodi nent, an anti body of the present invention nay conprise
a heavy oweaizoizvpizabl e regi on conprising a VH CDRL of SEQTIIB2OM022®, 29 or
35; a VH CDR2 of SEQ ID NO 24, 30 or 36; and a VH CDR3 of SEQ ID NO 25,
31 or 37. In one enbodinent, an antibody of the present invention may
conprise a light chain variable region"Conprising a VL CDRL of SEQ I D NO
26, 32 or 38; a VL CDR2 of SEQ ID NO 27, 33 or 39; and a VL CDR3 of SEQ ID
NO 28, 34 or 40. The antibody may further conprise a heavy chain variable

regi on conpri $add¢hafinAddEGoRbr alierSii1Y RDHE maddbe B8d,arhighhdiffar iWtheREn®bciSEQ | D
NO 24, 30 or 36; and a VH of Eq ED NO 25,31 or 37, and.may. further
conprise a | i §FAUCRIHTIM oy 58 ferth ’é‘g"ﬁ%n ARy P49 rHfree ovEveRRgTe SP‘@E%dISIT NO
26, 32 or 38; case\ECORB2NOTDEBQ I D NO 27, 33 or 39; and a VL CDR3 of SEQ ID

NO 28, 34.or 40. [0114]1n ,0one enbodj nent,. an ant| body of the present
i nvent i orfOHy corrph o Jé"br?géwt’c?ﬁé‘inﬂg’(@é{ﬁfé}f:ﬂ %re?eéblnéfﬂ“%’ar‘fﬁ?‘?%?eﬁgt Eas\/ﬁnﬁDRl

of SEQ ID NO (2R campisidg, GPRBngkinBED drDaidiRo 244 s@jihcd YHCEDRRtheSEQuY D NO
25, 1 one erbod il 8 JBL4PeA A 05, BrSsent ) Mem 0p oy g oe ¢
a VH CDR2 of ShGbdiReMOan d@ftibodnét the plebeiiRZentibn &fripriskd OWe), twd] thrde faR ive or
enbodi ment, an. antibody of the present. invention na conpr i a pear\c/) chain
vari abl e regi 6 @éhﬁ)?‘?’é‘i’rﬁﬁ‘gao ngise YranSEq fierauge g ‘i}?—ﬁ{s%ﬂﬁé F°%EQ I D
NG 36; and acidisGhiRaf SEQIBQUOD2ING, 2828, P11, TPl 3w, 0587 andBsiHOE Mhe adibody
anti body of e PSSt AL MY oL o6 8 L\alkoclal SpKIEaRS
and a VL CDR320for $5Q VB C¥R2 GBSEQ D 0Tk 2e/13106t 368 6i 2 VAINCARS bbSEY IDINO:HBS,
D oGSm, 7S 2B S SR ke SR SE S5 20O RE T
| D NO 34. | n DR @ﬂftmd[mmm 26232 (&rBtSt b@’d.yCDR_Q b_hSEQrIBQGi(Di 27, 0y enB9;n arkdly
SO 0E ok Ul R P L S SR8 e S R

region comprising a VH CDR1 of SEQ ID NO: 23, 29 or 35; a VH CDR2 of SEQ ID NO..

24,30 or 36; or a VH CDR3 of SEQ ID NO: 25, 31 or 37, and may further comprise a

light chain variable region comprising a VL CDR1 of SEQ ID NO: 26, 32 or 38; a VL

CDR2 of SEQ ID NO: 27, 33 or 39; or a VL CDR3 of SEQ ID NO: 28, 34 or 40.

[0113] In one embodiment, an antibody of the present invention may comprise a heavy

chain variable region comprising a VH CDR1 of SEQ ID NO: 23, 29 or 35; a VH CDR2

of SEQ ID NO: 24, 30 or 36; and a VH CDR3 of SEQ ID NO: 25, 31 or 37. In one

embodiment, an antibody of the present invention may comprise a light chain variable

region comprising a VL CDR1 of SEQ ID NO: 26, 32 or 38; a VL CDR2 of SEQ ID NO:

27, 33 or 39; and a VL CDR3 of SEQ ID NO: 28, 34 or 40. The antibody may further

comprise a heavy chain variable region comprising a VH CDR1 of SEQ ID NO: 23, 29 or

35; a VH CDR2 of SEQ ID NO: 24, 30 or 36; and a VH CDR3 of SEQ ID NO: 25, 31 or

37, and may further comprise a light chain variable region comprising a VL CDRI of

SEQ ID NO: 26, 32 or 38; a VL CDR2 of SEQ ID NO: 27, 33 or 39; and a VL CDR3 of

SEQ ID NO: 28, 34 or 40.

[0114] In one embodiment, an antibody of the present invention may comprise a heavy
chain variable region comprising a VH CDR1 of SEQ ID NO: 23; a VH CDR2 of SEQ
ID NO: 24; and a VH CDR3 of SEQ ID NO: 25. In one embodiment, an antibody of the

present invention may comprise a heavy chain variable region comprising a VH CDR1 of



[0116] I n one enbodi ment, an anti body of the present invention may conprise
a heavy chain variable region conprising a VH CDRL of SEQ ID NGO 23; a VH
CDR2 of SEQ2hD/MM37024; and a VH CDR3 of SEQ I D NO 25, aou/ieeyi/heersder
conprise a light chain variable region conprising a VL CDRL of SEQ ID NO
26; a VL CDR2 of SEQ ID NGO 27; and a\s{ CDR3 of SEQ ID NGO 28. [0117]In
one enbodi nent, an anti body of the présent invention nmay conprise a heavy
chain variable region conprising a VH CDRL of SEQ ID NGO 29; a VH CDR2 of
IS!EQhI D EO 30; and a VH CDR3 of SEQ ID NO 31 and may further conprise a

i ght chain vagi eyl ISk §j 50431 ft CBIQ ;3R VL
CDR2 of SEQ l%ﬁ%ﬁ'r@%?,ﬁﬂgﬁg{ SB% och%ggﬁOS/EQ I D_l\i‘(?)ll.:I 34. (%f([)??ll ]DI ﬁéo?]ef
embodi nent, annarmbedbagntofn andbasy eafethe PresoR NAYBHORERAY COMPIse & Beake 843 chai n

vari abl e regi Qn.; St : Wb of 35 SHIRY EQID
NO 36; and aq%ﬁa%%%bgk&&%mlgg NO. ]D?:}gl ?%@niadng??’%z@?&%n se amlri\lghtQ
chai n vari abl é6raadiadi €BRBof SERGDAN®37CDR1L of SEQ ID NO 38; a VL CDR2 of

SEQ 1D NQuyy: andinfondlenBddinddl, anaRtibidy N ihél BrosdrP Ioh2Addh GBL OB IATRM . L he

anti body ‘of present i1nvention iIs an% one of the antibodies conprising
an ani no -aci d ckagyvasisbls region epmpyisingad/loF DR of 8ERIR MY Kep Vet R Af QD 1. 1'n
one enbodi mentyo.the.anh MOEPRATortdiR) B RRR S, IN¥RNEhSRihet ChoaRieb& biz@el by
the preservation of the cognate pairing of the heavy and |ight chain as was
present in therkenEYCBicnensy, compgie a lightzahain| varighe regithsamrErtS 2l GREY Bgdy of
the present i RyeNH 9. POAR EBR23F BEGYH NB&3Nand a VL CDR3 of SEQ ID NO: 34. In
one embodiment, an antibody of the present invention may comprise a light chain
variable region comprising a VL. CDR1 of SEQ ID NO: 38; a VL CDR2 of SEQ ID NO:
39; and a VL CDR3 of SEQ ID NO: 40.
[0116] In one embodiment, an antibody of the present invention may comprise a heavy
chain variable region comprising a VH CDR1 of SEQ ID NO: 23; a VH CDR2 of SEQ
ID NO: 24; and a VH CDR3 of SEQ ID NO: 25, and may further comprise a light chain
variable region comprising a VL CDR1 of SEQ ID NO: 26; a VL CDR2 of SEQ ID NO:
27; and a VL CDR3 of SEQ ID NO: 28.
[0117] In one embodiment, an antibody of the present invention may comprise a heavy
chain variable region comprising a VH CDRI of SEQ ID NO: 29; a VH CDR2 of SEQ
ID NO: 30; and a VH CDR3 of SEQ ID NO: 31 and may further comprise a light chain
variable region comprising a VL CDR1 of SEQ ID NO: 32; a VL CDR2 of SEQ ID NO::
33; and a VL CDR3 of SEQ ID NO: 34,
[0118] _In one embodiment, an antibody of the present invention may comprise a heavy
chain variable region comprising a VH CDR1 of SEQ ID NO: 35; a VH CDR2 of SEQ
ID NO: 36; and a VH CDR3 of SEQ ID NO: 37 and may further comprise a light chain
variable region comprising a VL CDRI1 of SEQ ID NO: 38; a VL CDR2 of SEQ ID NO:
39; and a VL CDR3 of SEQ ID NO: 40.
[0119] In one embodiment, the antibody of the present invention is any one of the
antibodies comprising an amino acid sequence of the Vy and/or V|, region as depicted in
Fig. 1.In one embodiment, the antibody of the present invention is characterized by the

preservation of the cognate pairing of the heavy and light chain as was present in the

human B-cell.



vari able region (VH conprising, or consisting of an am no acid sequence
sel ected fromthe group consisting of SEQID NO 9, 13, 17 and 93. In one
enbodi menwp 2arv/mpi7obody of the present invention conpri #€3/1R2011/002786C hai n
vari able region (VL) conprising, or consisting of an am no acid sequence
.selected fromthe group consisting of _§l]:_Q ID NGO 11, 15 and 19. In one
"enbodi ment, an anti body of the present “i nvention conprises a heavy chain
vari able region (VH) conprising, or consisting of an am no acid sequence
selected fromthe group consisting of SEQID NO. 9, 13, 17 and 93, and
further qemwji ses g dde@hibodiRBhiNaryaHiibedy o theatbRht inVenkiof O6HPrissd ﬁl@ea\pbham
consisting of an am ne acid sequence selected fromthe group c ting of
SEQ | D NO 11 variablegiggion §VH) gpmaprisiigcrrqonsigting Of phamyne %Ch’esea?PPF%Efg%? i ses
a VH of SEQ I @e’%@up%oﬂﬂfrim@ o¥BEQIIDIESR 9, 3 N@Pand 83. 1R on@enybddithenBRRahtibotiDof 93
and a VL of SEQ1D NO. 11; a VH of SEQ I'D NO 13andaVLc;f SEPSFJDNO 15;
or a VH of se@q prepgnt invention compisep @ ghty qhennariably regippo@iL) wqmRSSg: Plel v,
the antibody @fnstshifg Bf &SMtho w&e@{qﬁb&e sél&ctNr@ theDQB)p @hsidigiSEQRIDNEONY
fragment, derivative or vari ant ereof, which conpetes for_ binding to tau,

such as, for dkahpred 'h1ae0 cmiptimeak ap @ndhody ok the PresRRt ANEMHRIGFRPIREVA ng
the VH and/ or h¥vy Bih GRriaste F@RInCiver cbﬁ\px‘l:élﬁg 01 corls'ﬂstnﬁ@@f &H@lﬂdbr’ﬁémt sequ’lﬁﬂce

anti body of the resent i nvention fo spemL ‘E ndin hTau40
with NI -105- 4eﬂe°t?€h repst QW%FOWStI%Bf EEQ IDrH}B eahti bodrds nér&‘fp
as well, in pashpiddt allighthainhariaiiertion (RPPLfpHsing)sr cobbibiigndtan\aelino adid’le

antlbody is a nmurine, ni zed and chi peri nti bod
are particul aﬁ?%‘e%éi’lﬁ?‘eéf’% mdli‘ea%fﬂ‘@s‘fqnémﬁ’@t‘%égﬁu %Qgsﬂﬂg%e@gl% l&ﬁ’l f\é\h
[0122] In OnememiﬁhémnmetanﬁHMyaahpmgivaofcsrm DD @@ 'Y aridrv €D toff SBQI IH WOovi ded

by cul tures of  singl r,.al i | opal t

supernat ant of 1§41 YOI SFB. IGRPLH 6 4FAS SERIPESAT bE rBansEq ‘B eLlS
B-cells is scagenod offSEQpomcseoramHaf$E@ﬂmwmf17anaavtamsmtlmoﬂj1@3
therein. The screen roc ss C. s the ste sof a se S|t|vet|ssue
anyl oi d gPddie | mwﬁh‘d%@g' by w‘“?‘%( R‘;e PESE} ’E onds gAY OBEdW Ppteen-

i nternational baxlamlglﬁagmeﬁmdmaf}%raaﬁmlheréolnawldc}sedthse‘ommle@to mh, sakhi ch is

i ncor porated herein nce, screen on pral i ons . f di g to
PHFTau; screefi-ig* ?’@f‘%{”ﬂﬁ E‘EJ- § Sfth 4t SR d i F’?}rb;’(ﬁg‘f?sr‘ ?ﬁ"fgaﬁ'eqf f”ﬁg

acid sequence rdoffir &sdpiced ihFiHHEQIM bhd\ehbodivhin, phasipbat ef te qmssmonveammo
acids Ser-202 and T

Ser - 396 “and Sé?mﬂeé‘if%'% Snggr‘ﬂ 8@8{?‘3@ Ejea“%g Wé%l% 1§§T]agr4aﬂfj h@ %@}o(frr&-,e@gn%:%ant

human tau of trhescasntibodiac nfly Steqehame ag e@nesepmmlhyfosmrh@uma@pmmns
isolating the anti boel for g,hd ch binding is C’HEd . or theh cel anp%%dum ng
sai d anti bodyAltemageely, AEREPEATE S5 \% TE"E BRGNP ECn upon
a human |m’runarhidh&m%t&utahe ukﬂfﬁﬂm mmonicmeﬂlodamd@mhsnmﬁmmhle pr esent

inventio hl rec gnlzeelto S h e of particular
rel evanc:;.l gﬁ whi c H}boﬁglen'gtg Cute é%loﬁ{he PoTe érévsemllorﬁwhﬁedec}ﬁ?%ylcgit%rgss of
i nmuni zati on pf ﬁﬁgsseshg‘oolbnetl Becejje that &t cdnralf and fior supsraapitef thewubae mandc| onal

anti bodies and in vit .SCreeni of , Rh librarie res ively.
Accor di ngly, P48 ?W‘é&%ﬁstprf’ oucgcp%ﬁafda 'ecglg gcr%ﬁéﬂe(oﬁ Spe” ds%fﬁ"? &ea%
anti-tau anti lmdantibddiésherepine Jaa tscreenirgnprocess cemprises)| e mpsl aﬁca s&tuheve mstm body
whi ch is capabl e, o inding to t 0 d, by..t

nonocl onal anfi" 5‘80‘{/ pgﬁuet Flrg'%urr‘oer%ae:n‘flty ﬁ%‘ﬂ?f&%ﬁgxﬁgﬁ éa? d§8‘é“’8 Xs l%nnoff' whi ch
shows the uni qumca]mnt W@QO«WO%DB] bhxel dieg oshife- oD BNt} 834 whichl lsl\ﬂncdxﬁéraw@\:herem by
Therefore, the sent _inventio I t

anti bodi es and f rguceblscﬁe nnOn ol ecu oélgq%e'%ﬁﬁcﬁ‘q%o%ngg? iy % ex{“% %E blmdgr% of a
nmonocl onal antpcmmldylerm‘fedtftm o e ehret aniiny eqd sqglnerfcerrelsﬁemd b SBQADI M@ 6twaitht au.
The present in r ig

ant i gen- bi ndi Héggkétg%ém > o mﬁmg%?&ore} g@rélnégﬂ \ﬁlgés;totﬁ%glﬁre&oa?m %g?g%%mw

anti body speciamiroacidg Sei-PRfsardcSer-#e4 gfsaid spidnepa ssfeen for bawling ofgfeombinzat

anti body sele 0 and
NI - 105. 4A3. 18’&@%&%{9 JP‘%@?'"%%%bgts\%}\g&ﬁ&iH’ Q%Sé&]ﬁe@ P's 32@% %ﬂei %Qémgﬁﬁgssay
in which the m&hwdm@iroﬁmhlhmmmedetm@tmYWW%PMU@%@@@@b@ﬂmdl ng of a
reference antibody to a common antigen, such as tau. Nunerous types of
conpetitive binding assays are known, for exanple: solid phase direct or

i ndi rect radi oi munoassay (RIA), solid phase direct or indirect enzyne

i rmunoassay (ElIA), sandwi ch conpetition assay; see Stahli et al., Methods
in Enzynol ogy 9 (1983), 242-253; solid phase direct biotin-avidin EIA, see
Kirkland et al., J. Imunol. 137 (1986), 3614-3619 and Cheung et al.,
Virology 176 (1990), 546-552; solid phase direct |abeled assay, solid phase
d| rect I abel ed sandvm ch assay; see Harl ow and Lane, Ant| bod| es, A

o o o, a -~ S A NSNS\ o N



WO 2012/ 049570PCT/ 1 B2011/ 002786 - 39 - Exanples. Antibodies identified by
conpetition assay (conpeting antibodies) include antibodies binding to the
sanme epi twpeorm4vite ref erence anti body and anti bodi es bipaatiTRzY11/002386

adj acent epitope sufficiently proximal to the epitope bound by the
reference antibody for steric hindrancggto occur. Usually, when a conpeting
anti body is present in excess, it will inhibit specific binding of a
reference anti body to a conmon antigen by at |east 50% or 75% Hence, the
present invention is further drawn to an anti body, or antigen-binding

fragnent (012531 i ant AQimedBsricd AbbWeJué REltEgneravibie bport Hauant inknehe regepetthe i vel y
inhibits a reference anti bod %el ected fr.om the ﬁgro COHSI stin

f
NI - 105. 4E4, NPupammongsiongl anpodyf thepseseptipyapHap Y “FSGP“%TZ%TOW%?Rot her

enbodi nent ,  t heriphi@SRHoldgiiaeRIdvaite RhO WhitR Snighl noS& @tasibRlr Yae phindegenic

conprising, consisting essentially or consi sti.ng of an i muno Iob lin
heavy chain vatfa&pP ‘“F%‘tﬂ‘@ﬂ% Wess?ﬁlrfjgrr the generalign f’Ib S BPPigHn &g g

hﬁavy chai nb?/aﬁmbiee ah Gl WMo @clrre@sngl &Ep&‘agetd/i&pl@flnHrh&s,\ﬂebp@BRﬁlyOhctd’tanél@awy
chain variable region are at ]| east 80% 5% 90% 95% 96%. 97% 98% or 99%
i dentical to I’%P‘é‘aﬁ‘ﬁé% SHRRYS "&"r’iéﬁ SRIGPEBRIT WP g 4§ RE4Li d

sequences f rom%mﬂ)nal@tdnbﬂélﬁﬁ ;ﬁ|andraﬁesbd@anmfcmls Abitee pAbindiak\tp thdrepiddpe CDR1,
VH CDR2 and VH CDR3 gions of the VH ar t ast 809% (V 0% SfV 96%
97% 98% or QSRS ERIEEH Mo lF PEEaR Sompesnal arﬁﬁvg&y* PSS ! %begé? FRF*nd
VH CDR3 am noFagild SRighGREES tHer Qﬁqdehéplﬁﬁé ob ankitedied i NIc105 IEd dmdrréi 10s. Wus
according to I s.enbodi nent .a hea chai n, vari he_ i,nyention
has VH CDR1, M B grogat dﬁﬁé“?ib)rﬁﬁ‘b%‘ﬁ‘%ege& a@’ ﬁcé“t%aélaé‘? I’a"t S
groups shown ibihdiigmoldculddhitien Ezbrgpetelwshcohwhdwfmmchbeﬁuanebbdyyoﬁthepiéaémat

system other COR.definiti.o .e.g. i.ned b stem
are al so i ncl HYERI9AHOF %01&93%‘&1;1&% (l%ﬁé}bm BF?,SenéHH' e'&%ﬁ? BEEL Sspeflg:hfﬁf en ec‘%ixed
a person of okélananybodl, bd artiged- bﬁdﬁlgtfragﬁiemgvilhﬁt datia-n{aneesethexecf iwhefei e 1.

e S0 e S0 1848 oS SIS RGR S LS b S50
SEQ I D NO 24 frodthegrodpcomidtng SraN1aNds AE4 A¢l- 52480 end N1-005 .44k ref erence VH

i nventl oﬁgﬁrﬂ)w descgrﬂp?tgl(?f’a@eé‘ﬁeeﬂo%}tlbzgies d%a&getr?%?niré%l ]?r%f)dlcgsgglt stin glcgrtggent
essential | y ofimmanogsbintih aidengesoinhidits spevifin dighinb of b nefereave yanGirely o aaommblh e

ol ypept i de s BT AR B SPECHRNPrC T PBPHee oprongr G B for

VH CDR3 gr oupsxahsiewsolid phasg. didect drnindinet extivddinoeuassay t(REA)anolivoplese dirseguence
of the VH CDRl Jlrect é/ri\lz)yr%g ]irznlmou%cg)e?szg P&V BBZO(}ch[QOc%rZ]%gition assay; see Stahli et a{.,
Methods in Enzymology 9 (1983), 242-253; solid phase direct biotin-avidin EIA; see
Kirkland et al., J. Immunol. 137 (1986), 3614-3619 and Cheung et al., Virology 176
(1990), 546-552; solid phase direct labeled assay, solid phase direct labeled sandwich
assay; see Harlow and Lane, Antibodies, A Laboratory Manual, Cold Spring Harbor Press
(1988); solid phase direct label RIA using 1'% label; see Morel et al, Molec. Immunol. 25
(1988), 7-15 and Moldenhauer et al., Scand. J. Immunol. 32 (1990), 77-82. Typically,

such an assay involves the use of purified tau or aggregates thereof bound to a solid
surface or cells bearing either of these, an unlabelled test immunoglobulin and a labeled
reference immunoglobulin, i.e. the human monoclonal antibody of the present invention.
Competitive inhibition is measured by determining the amount of label bound to the solid
surface or cells in the presence of the test immunoglobulin. Usually the test

immunoglobulin is present in excess. In one embodiment, the competitive binding assay

is performed under conditions as described for the ELISA assay in the appended



- 40 - SEQID NO 23, 29, or 35; the amno acid sequence of the VH CDR2 is
SEQ ID NO 24, 30 or 36; and the am no acid sequence of the VH CDR3 is SEQ
| D NO 25w0212m93@. [0127] I n another enbodi nent, the pcedBmtii/nozventi on
provides an isol ated pol ypeptide conprising, consisting essentially of, or
consi sting of an inmunogl obulin heavy ﬁgal n variable region (VH in which
the VH CDR1, VH CDR2 and VH CDR3 regio have pol ypepti de sequences which
are identical to the VH CDRlL, VH CDR2 and VH CDR3 groups shown in Fig. 1,
except for one, two, three, four, five, six, seven, eight, nine, or ten

am no acid SUE@L{]&&t |ABodils ﬁi@thfféaeoyV%n%noﬂ stﬁﬁr(&ﬁ%ﬁ%n@g’fﬁﬁlwoﬁﬁ@t ﬁwlhhb?

anm no acid substitutions are conservative. |In one enbodi nent, Pd
aci d sequenceamibodipebindingiorhe famespitppers Mo referpnceantibedy agd aniijodics, “ﬂ’&g&bl d

sequence of t%? % % #ésuﬁﬁ%dtlg pNleﬁllto t}?éoepQB e,3€bun@-'391 the R fefdit ) entd6dyd

sequence of t 31 or 37. [0128]1n anot her .
enmbodi nent, tﬁespnebgdtanﬁmi@émmoﬂs%}'bw*tfé@ CRmPFLE At Yﬂ%PVEFé‘bt"i ¥eess, it

conpri si ng, gfﬁ]?g)g{bhggec%cslﬁnél\gué’re%enc@ﬁnt%@ys{osé ¢IMEn& an@Ber Wﬂi%ﬂ' obul i n

light chain v egi on where at | east one of the V1- of the
light chain ver7¥blReneodhopressnt @veqtlem-%ﬁlfth% deFpwy 19ean\ALRYSRs O ANtiggRebip 4”@%

chai n vari abl fogfgh OPrhCof e B0 86%r, 8%c BRI AR BEb o1 999%

identical to reference light chain VL- am ng acid
sequences f r oraference Besitiody selosed) fense the igequpicAnsising ef Niyd 95\/‘@43/]‘” f P24

VL- CDR2 and Vlqu;?fr&gg;ngﬂ%tgtaut he VL arc at |east 80% 85% 90% 95% 96%
97% 98% or 99% i dentical to reference Iight chain VL-CDRL, gDRZ 3

VL- CDR3 49428b aci dnssqihenemBodimenh HtAresset w¥entips proyidey apdqlatee pelyprptide

accordi ng to E&h%q}%b%{sﬁﬁﬁg eﬁeﬁtlaﬂ?%f@%oﬂs&fﬁfg'(ﬁbﬂnﬁrﬂhﬂﬁbgﬂblﬂﬂ‘n Hehey tiwent i on
has V1- CDR1, F ypepti de sequences rel ate
€

pol ypept i des ¥¥eRls oYy &’he'Wﬂ ast PP‘@Of YuGRRAsotvhe lrgaps chyun Y*H@E]leﬁflg‘?rhe
Kabat system opofihes: (JoRraaf VLCDRABS the ey, chihvaliRte fgfoh ARkt Misitdves, @b%t hi a
system are al so |ncI ugle 0n t he present _invention. In '\%g eg‘oggél t he
ami no aci d se§Wen¥e.016%. "%, Bt %‘n%geﬂ"%ﬂ_enm rederegieq) hegyYngRin Bt YH3g:
the am no aci @D?&‘err\gﬁcgfutg}ﬁmbei&d 8GRNSs @Rzﬁiesarﬁﬁalléﬁdﬁ‘daoseﬁ7her3iﬁ or
39; and the am no aci

sequence of the refere Celil)fgﬁ ) 28,
34 or 40. [O012¥pmaivshotisefeRBodY wERR2 aphd Hﬁjr]g%}eﬁ‘?wf’?l g1 bﬁre § an
i sol ated pol ypent o¢ie BOSREY:S b, 9890 BE HBL idegties EeRfdrélct Mczﬁ)’fy,chﬂﬁ \/Q{OE@IEI i ng

f | obul in Tight ch bl Vv whi. VL- CDRL,
VL. CDRe and VIAGHRS et Vor Rt et ie: SR BRBLOTRF it e oo

to the VL- CDR-’Fhus\,/'acm %nmls\éth%nt a heavy chain variable region of the invention has
Vu-CDR1, V4-CDR2 and Vy-CDR3 polypeptide sequences related to the groups shown
in Fig. 1. While Fig. 1 shows Vy-CDRs defined by the Kabat system, other CDR
definitions, e.g., Vu-CDRs defined by the Chothia system, are also included in the present
invention, and can be easily identified by a person of ordinary skill in the art using the
data presented in Fig. 1. In one embodiment, the amino acid sequence of the reference
VH CDRI1 is SEQ ID NO: 23, 29, or 35; the amino acid sequence of the reference VH
CDR2 is SEQ ID NO: 24, 30 or 36; and the amino acid sequence of the reférence VH
CDR3 is SEQ ID NO: 25, 31 or 37.

[0126] In another embodiment, the present invention provides an isolated polypeptide
comprising, consisting essentially of, or consisting of an immunoglobulin heavy chain
variable region (Vy) in which the Vy-CDRI1, Vy-CDR2 and Vu-CDR3 regions have
polypeptide sequences which are identical to the Vy-CDRI, Vy-CDR2 and Vu-CDR3

groups shown in Fig. 1. In one embodiment, the amino acid sequence of the VH CDRI1 is



- 41 - groups shown in Fig. 1. In one enbodi nent, the am no acid sequence
of the VL CDRL is SEQID NGO 26, 32 or 38; the am no acid sequence of the
VL CDR2 iwOSEQ/MDF7NO. 27, 33 or 39; and the am no acid seguBriaeoasd he V0L
CDR3 is SEQID NGO 28, 34 or 40. [0130] In another enbodi ment, the present
.invention provides an isolated pol ypeptjde conprising, consisting
essentially of, or consisting of an i nd’lqunogl obulin Iight chain variable
region (VL) in which the V1-CDR1l, VL-CDR2 and VL-CDR3 regions have

pol ypepti de sequences which are identical to the VL-CDRl, VL-CDR2 and

VL- CDR3 gr oup%ggwmol 8 Bb%r 35; e XmERlaciiQEqRAS ofttOVHIdIEEs SEQUID NOI 2%,

si x, seven, eig nine,’ or ten amno acid substitutions in_an one VL- CDR

In certain enti@d*ﬁ@r@tl@thﬁh@"@rﬁcrﬁﬁ%@%? of b Y HIGRR O SER D NBn&ep i 8t iVve. In

one_embody, ﬁ@m Qeﬂ@b&&néﬁqwgesem i BRiHLor SRR 4nSisSIEQd |po1yMeptid26, 32
or 38; the no aC| sequence of the is SEQID NO, 27, 33 or. 39;

and the amino campum%qgm@g@ssepwﬂnf wsusen%@ prRiEgogipRuling heaqyy chgn

101311An i mungghgbulgda H)lmamﬁapg{élv,gcewwmnm ah&int, pepRrIEbAserave Thus,
in a further enbodi nent the nethod of the present inventiagn cog%éﬁgaany

one of the st apleyptige sprusaessiwhichaare idenieal do dbg VBSRR L n{irtRRZ ¢t

si ngl e-chai n aagj,00d%n if@ flrefi Br ondQitws RIG64, frbntt, R 4i0QEVen, &ipii Slfe, amehbody
| abel ed anti body or an anal og o any one of those, Correspon(tjhe et hods

are known to taREnQagid sypsiwtipnscia any anp el rafF PRa iy ceain gREQdImpHY ! no ag

Har | ow and Lar&ﬁbstxﬁ‘[ﬁ%h@ﬁ@'c@%enﬁtﬁeal?@B% &hdod¥REH Bdhe aménathokl %ﬁﬁenc@@f dlesml ng
Har bor (1988). derivatives of said antibodies are obt ali nﬁglbg}éégg

phage di spl ay Q%hﬁlSEQéD NQr 338 opPathorming agf seruencg o isp G0

Bl Acore system@an, Rfors3eshdiiRe iinb §§§§eqh&%e%ﬁ}iemfeﬂgk3¢sf sphayeaant)adi es
which bind to the same epitope as that of any one of the antibodies

descri bed heré’n (Schier, Human Antibodi es Hybridomas 7 (1996), 97-105;

Mal nbor g, jpd28)! mMrung| andWed: hafsdikRat, Qﬂ&géaem firvémon &bﬂd@rﬂdmsratearpoquemmbnerl c
ant i bodi es i s descri bed, for exanp i n international g‘ﬂl"@ gﬁ(’}g chain

W89/ 09622. MSCRBHENE: cFP“%‘ﬁé‘gperSE?éfH%‘{Y B oproRRAIS & R

described in, \grifble regléBW@thé%Qm lb&s@-&hm tﬂ:’v'@blﬁszgﬁlellﬁﬂt (ﬂxaﬂ viaRited ngtononal
application VW090/ 078

further sour antl d| es to g gé(zgg
‘accordance wi t95 2 liest preekibe VirfvidRs pie fju chgn VQT“I‘ HreRERSHRMr T At St es.
i The general prgopgiobe obal otie 9p¥0stumRA Qﬂm@nfal x&mgemel l@hanhalboqtcamzsmh as
human-1|i ke antibodies in nmice is described in, g. Vb%n L?orha rein.
‘appl i cations \WRR? 1077 M- CiAB 4 pEDg0 2O V@W%Qé’oﬁ‘n&“ ﬁ? Sl
~di scussed abovfﬂterﬁaheel?-rlﬁé bg@:bmf Vi lTOR2WHE N, FODR Besgic@X o the wnL abc Mtagase0yo, of
forms besides co e 12/ 04 CT/1B2011/ 0027 6 Eé di es;
‘i ncl udi ng, for® eng?rfﬂ %, |9\§% 46 ﬁ%a/b)dimlc o fefprenced! hc@inn\&l Q.B er’a ns;
see e.g. intergpr? ah@lv, appR3 e&ﬁm«pamms&eaes%m HRARRAIEdiscantd bediresThos, t he
present | nventalcc(:)or:dlgé tot tﬂlesleglboé)lgnrer?ts 9g?19éhre]1gx \larla e%&o?lbolflthe minvention has V| -CDRI1,
V.-CDR2 and V-CDR3 polypeptide sequences related to the polypeptides shown in Fig.
- 1. While Fig. 1 shows V;-CDRs defined by the Kabat system, other CDR definitions,
e.g., VL-CDRs defined by the Chothia system, are also included in the present invention.
In one embodiment, the amino acid sequence of the reference VL CDRI is SEQ ID NO:
26, 32 or 38; the amino acid sequence of the reference VL CDR2 is SEQ ID NO: 27, 33
or 39; and the amino acid sequence of the reference VL CDR3 is SEQ ID NO: 28, 34 or
40.
[0129] In another embodiment, the present invention provides an isolated polypeptide
' comprising, consisting essentially of, or consisting of an immunoglobulin light chain
variable region (V() in which the V(-CDRI, Vi-CDR2 and V_ -CDR3 regions have

polypeptide sequences which are identical to the Vi -CDR1, V_-CDR2 and V.-CDR3



chain(s) can be further nodified using conventional techniques known in the
art, for exanple, by using am no acid deletion(s), insertion(s),

subst i t utwon(eyo49sddi ti on(s), and/ or reconbi nation(s) amdiaB2anyo2ascher

nodi fication(s) known in the art either alone or in conbination. Mthods
for introducing such nodifications in.ghe DNA sequence underlying the am no
aci d sequence of an i mmunogl obulin chain are well known to the person
skilled in the art; see, e.g., Sanbrook, Ml ecular C oning A Laboratory
Manual , Col d Spring Harbor Laborat ory (1989) N. Y. and Ausubel, Current
Protocols in Biohpeshoan iBFig) bdy onGrakadirfmb | thesdning agid senuince of therid- QPRéys

I nter sci ence, s AR oMlIkd &bl 805 < lerkDSr HEYIDERNo X sk Nexent i on

i ncl ude cheni cal® and/or “enzyngt i erivatizatrons at one or nobre
constituent a3 nb39aemdjt§e amm@lagldlsmesqe(wéﬂchﬁl @DRB @ FEQ H Non g8, 36ackbone

nodi fi catg , Nl I j on,
hydr oxyl itflggﬁ '(tj[h'\% gﬁ@gﬁ&$£&§tat nd?& dh&%‘lbg? rgreaﬁg M(;?edgg(?%ﬁék%ér ate
or lipid noi ecqreglslrtgofc@tstsmg essanteplly rnd, o mswmg@f/vﬂrsemmvmlqhumélﬁbt ¢hairent i on
enconpasses tlbﬁ-.ogfeofé S'O(sr/e’g ?r{ whEEhRE N6 - @bﬁi evp%;m&' & Q(Brﬁtﬁtssﬁeﬁfoh? have

descri bed ant agnent thereo the amno term fused to
het er ol ogous ndb'muﬂ@smumeagvh&h grenidentcst itartheaY oEPRI; Q’a‘rﬁ:l)%?t anch ¥ €A 5o xy |
term nus; see pl.i.C ORWBQ0/ r&sgendi ng
t echni cal det gmﬁgsgshi‘g}i%} nré‘%ﬁ% ?HQ tlv‘tohgl}éf):rfg’sent leﬁ(\?gﬁt@? ginghte%g](%rr(ggsses
pepti des i ncl aminggecidhepbetituiinms di I@Phgn%t\’lmqﬁﬂ g oephia cmbedimengdbe pinpedcitbove,
for exanpl e C%E@ﬂugsrg@aré b&\s% rﬁ,%,fartn%fodmﬁt Y@J%ﬁlﬁh%m'aes%&ﬂceo(gf @dyrone of

t he nentioned anti i es, partic @?}\% hain since it
has frequentl SEDBéeﬁSB(B@rN@c?Gt Baer e the pmirecacis sSODRBO ¥ L GRR% i SERAH on
having a greajgy. fegr ?@9%%&,@&3 Adid % @aage@ftpéeéwmetsmabtm@lnaﬁmn in
anti gen-anti body i'nteraction. Such pept| es may easily be synthesized or
produced by ré&&onbi nant means to produce a bindi ng agent useful according
to, the mrs\{gnt' ONan RHAIndBRIVAAL Br AL @nc\eﬁln% RO} Bc AR kiR AT i SKi | |
in the art epti des can be synthesized for exanple, using automated
peptide synt hésthersrebogimeshthsmesthagphiheqreseatynyepaen easIRsisesTNE opeph eieieP(®an

al so be produgedfci df%ogﬁ]}n@ﬁ@tan&l?&iglnhﬁHﬁﬁe&BAm‘l%@?rEHQ%I@-tchz{lg dnfiBodNArab -
expressing the peptide into an exg‘res& on vector and transform ng cells
with the expr Eagmen, brspacHic anbbgsly olsier antibady, dgheled @ntibody gnan afalpe D presRee. t he

present invenpf gRsd %@e%n&ﬂg%h&%% Hl%»\‘ﬂ)toeﬁl'élﬁrsoﬁ sfilled 3R t@Nhrk RAE ¥reOr
bi ndi ng fragnent thereof which is oriented towards the human anti-tau

antl bodi es of d¢sp@bedy &gent Haﬁ@é’n"e“ido[ﬁménéﬂﬂ?@ﬁﬁ’aﬁ kaberataen tM@EmEd pPBJaErsti es,
.e. which spegidf 58kl HarB@rC@gg‘S)ZWHeﬁ“&en@ﬁQ& entdid agtiteica Ntk BhuAEd By the

m)l ecul es can be tested for their binding specificity and affinity by ELISA

and Vst ern BpPeage disalay fgchuiadmhiswiase RBHT Yt Fsonancges criploved Helhe BiAcosewste® ¢, |

the Exanpl es. cfrbetR&d mﬁ&eas@ﬂr%lem&éaay ¥t phegdiintiBodils WHMBSHIAY &the SXREDIBRNT S
performed in accordance with t present 1 nvention reveal ed that the human

ant-tau anti badyhapfoft : ?ﬂeegfarﬁlte P‘i‘ﬂ}’éﬁ'ﬁ Spscribed hetetn Eehisr, HumpmhHyibodies

NI - 105. 4E4 bi W@ndUrﬂaﬁﬁr(llb%%t@ Bt MlRrgal Invmaalr aemba ssauogsesemyl Tig
neurofibrillary tangles neuropi |l threads present on human brain

sections of pBfHEfica OMB‘"?HF P%tf‘@a'ef rSo%Sssa bst dpmerampley irs wipapatiopghpppligation

addi tion. Thusvosgns2pMéthsddlfer thdprBdRtibeer IRFRaEEABRbo@Es 4B 8escAbRASAM g,
i nvention, the human apti bod or i_nding fragnment, derivative or_variant

t her eof r ecogkHPREN apglicHion R 36490 rnd drtprnatinnal applicasipa WOPHR7]G1 s net
ability of theurteidobrdwf Miibddies bibd ulilzediid dces@aice Aithlthddpragdnt i@vdntibin are so-

pat hol ogi es co al so ran eni ¢ npuse overexpressi ng human
tau P301 L. Fftlf%gdiem&sﬁelt &n&wg% f‘éfa REPYRlE dONheTPradushier Al B opTIc!
t hreads the aartﬂbb@tdy sidir 40 burddrdlilai ﬂdﬂsoa& hsR Rr &isdtibe@ah, QS idtraational

dystrophic neurites a r gl e sta see
Exanpl e 4 and®FRlgatiogs Q\g%dfg‘g)galﬁtsw@ﬁ‘” g@éﬁ%@?@@%&ngﬁg 9ﬁ/ 3&?} Adises eéibul i ns
directly fr ot hbdvhethe uhfitekie obfthd im@tivalmay edisBirce vhtetp bf Brie ieyides @enplete t he
immortalized cells can be used as a source of rearranged heavy chain and
light chain |loci for subsequent expression and/or genetic manipul ation.
Rearranged anti body genes can be reverse transcri bed from appropri ate nmRNAs
to produce cDNA. Er desired, the heavy chain constant region can be
exchanged for that of a different isotype or elimnated altogether. The
vari abl e regions can be |linked to encode single chain Fv regions. Miltiple
Fv regions can be linked to confer binding ability to nore than one target
or chinmeric heavy and |light chain conbinations can be enpl oyed. Once the
genetic material is available, design of anal ogs as descri bed above which
retaln bot h thelr ab|I|ty to b|nd the de5|red target |s stralghtformard

T r .



- 44 - contained on vectors which can be transfected into standard
reconbi nant host cells. A variety of such host cells may be used; for
ef fi ci entwproressi7ng, however, mammalian cells nay be censitEBned273ypi cal

manmal i an cell lines useful for this purpose include, but are not |imted
to, CHO cells, HEK 293 cells, or NSO cells. [0137] The production of the
anti body or analog is then undertaken “culturing the nodified reconbi nant

host under culture conditions appropriate for the growh of the host cells
and the expression of the coding sequences. The anti bodi es are then

recovered by lmﬁﬁ){lglreé, rﬁ%]l}dg-l%n}ofr LRAD Sy, ClbﬁlbtaH{i @%ab%hf‘s WRLs 65 ShQP it &% gar €

designed to inc e’sign pepti des so that the resulting ant i bodi es are
secr et ed i nt oirtéreationa iapplicatien & O8B/09344t r acel | ul ar production is al so

possi bl e. [0 {39}38] : nl"}?eca(i]%[)gcg&cgf M%ﬁas&nq Q(Yr?or Eh@ﬁ BFEHBRAding MAGAIzRBuR SO

rel ates to a pol ynucl eoti de encodi ng the anti bod y or. equival ent Dbi nding
mol ecul e of t h@"m)e@erh’e furthernmpdified pying nenventinngl Frehriquee aowB Iy Alfc i der de

encodes at a%n % Y)g LkiRg L@lnoeagfdﬁaleggn(%n insEBRSY b aRiutish(hadditidals) tan@or

ant i body descrr oVe: i cal sdai d variabl e reﬂuon encoded by the
pol ynucl eot i descembipationéss aa‘ﬂf01 eraspthefn@%lﬁﬁi}ﬂoé%r‘fﬂ%t‘f"? iy tgetrb Fithehidlege PB &t on

CDR) of the r f edi NBir b r t e usaipN Andel i
EOlSé] The pgﬁ%ﬁﬂ% . éﬂaodg fdr NEr¥ AL RP S G h" @HdRRa@dns hlxaey .

Inthe art wll readi lLér@chpreCI ate that tg%
vari abl e doraiwndegyingties amind lBoidpedranierty anHmmpes/eh pin sEdVEh Kneys) €@ Womai n
can be used foEJgRANR Ut kaNe of sahbiRbi AabYARH! CBfRiRg O Lk Udbalof
|

desired specificity and biolo function. Thus, the present I nventi on

al so enconpas§ell Sotingdfsriaieba mpfanﬁl‘)%di"e% eshphysubslg Carrepio £5000He DR of

the above- desﬁ)j&]é}@}}r Wlb@bkﬁeethghlﬁé‘ﬂs%@a&@ aRd WAy BRI Rhie, Y E(1994).
substantially t sanme of simlar binding properties as thew@ntr bo%iﬂ‘r/vs

described in Mﬁ@lf@pmd‘édﬂ’éx%{wﬂw@s of thfe InyERUQSH inslyde | damical aREon, FRzy

that binding @gri\’aﬂieltt&snw Qﬁe e ke de ¥t B | ﬁ}gmamaﬂﬁs agicthdsighsidet Whdi®nNs
within the CDRs or wth t he hypervariable | oo

Chot hi a.and Le
Mol . Biol. 196wdifggions, liboyir)od\rﬁﬁa&?mp Narrilgdelé‘rlvagﬁ“%‘ %“?’rfe‘“%ﬁikgg as

defined by Kala@ettylat%%ehyd?oxglanoramﬁﬂ anfiliatdh, anllakd iQciameht 6AQBBhydrad 3r 327
Thus, the present i1nvention also relates to antibodies wherein one o

of the menti oield rapRisscenfasiorsend the e, Frikewiseghe pEgseRi RNt PmL FNCPRBASSTH th% aci d

substitutions pro’dﬂctﬁ’)’ﬂ%f eiTReH: pRRlins WHiéh RRIpkiBOGY dedcribditantiBaE Y is@fie fradkNt Ses
in one or both of its immunogl obulin chal ns two Qr a”“‘ﬁjr}lcée CDRs of the

vari abl e regi dmseofisatsdhe { ypinp fgmpmugy . fysed [ 91 A6IEEIRIRg Eufwd, 38 gn

anti bodi es, Oﬁm@rﬂﬁdsﬂﬁﬂl’aﬂf‘ﬂ% i irBOBRBES! tetRlHudNdes, e. ?r ifl@hdtieadli a{)@Bcahblel‘ eof
of the invention known those of ordinary skill in the art, can WD

2012/ 049570PCHY QP60 fmzfﬂsepondmg technical details.

[0133] Additionally, the present invention encompasses peptides including those
containing a binding molecule as described above, for example containing the CDR3
region of the variable region of any one of the mentioned antibodies,ﬁ in particular CDR3
of the heavy chain since it has frequently been observed that heavy chain CDR3
(HCDR3) is the region having a greater degree of variability and a predominant
participation in antigen-antibody interaction. Such peptides may easily be synthesized or
produced by recombinant means to produce a binding agent useful according tolthe
invention. Such methods are well known to those of ordinary skill in the art. Peptides can
be synthesized for example, using automated peptide synthesizers which are
commercially available. The peptides can also be produced by recombinant techniques by
incorporating the DNA expressing the peptide into an expression vector and transforming

cells with the expression vector to produce the peptide.



- 45 - conprise a constant region which nedi ates one or nore effector
functions. For exanple, binding of the O conponent of conplenent to an
ant i body wonst2zapsnegi on nay activate the conpl enment sy®CeEaB20Acb0208s | on of
conplenent is inportant in the opsonization and |ysis of cell pathogens.
The activation of conplenent also stinygates the inflammtory. response and
may al so be involved in autoi mune hypersensitivity. Further, antibodies
bind to receptors on various cells via the Fc region, with a Fc receptor
binding site on the antibody Fc region binding to a Fc receptor (FcR) on a
cel | . ThdP®4hre a Henvbethe plesdnt invemswpralatss tatrny hinding selewild; ... o anighioly er ent

cl asses of ant] i nel udi : g[mﬁ | bdiof th
receptors), IB!RQ?’g?f?ﬁJgQ@etg%%%}g% 5%@ g OE nu Eltéeg}(e%%agraé?%l{&ﬁﬁg% r%g of ¢
antibody to Feresetépruios d display teumériioes! propagtiesr se. avhidbndpesificly irepoemiecant
and_di verse bltagll. Q&h%ﬂi?&%’%%{ﬁﬁﬁmh Hl%lekd@%é‘&n%’é%'tefd'}‘é‘{%eiﬁBﬂdﬁ&%@&ﬁﬁh&Qﬁh of
anti body-coated particles, clearance of 1 mune conpl exes, 1ysis of

ant i body- coat effinita by &L1S%e hhd Weptei Blpeandgmimugolfista¢Hemistyaast deserthpd dersan srent

cel | - medi at ed gyt gLOK\Eh (%, PhubROR). futlsNbF ATBRE QY ABGHALAY S,

pl acental trah Fe{r?ltea)gé%%%%roé 0 .Mﬁegg?%ﬁ’ﬁy‘?n“ product i Ecl)n.rl 1%2%411

Accordi ngly, eefarmed iemkodarenwithghe presenprivgation irgvgded ithsh then Bpmge aniriau

anti body, or apy e L0t il BlihAHribody NHFHI U bikes SefEAplo T
whi ch at Ieas%qyog}ﬁg{:?{e nésg ]on% %?qa_?%@%% t ‘lgodc%{)nstant relgi OI%’I ,dorrgions has
been del et ed enthgjosientiniagereatediandesgobling neorafibs i sangles (NEE). Brusemibrrceds
charact eri st i G sh6imafad eHSedoR! SGaHAHs LM RASTon REBRICS bikedO (AD)
non-covalently dinerize, increased ability to localize at the site of tau
aggregat i on akdadtifassiTbinrin a pariedal pseferued embadimert eof the present dersations dhaum
hal f-1ife whep,GaMpansay o tothdthg ifnfnt, WRAL4SE & ARk RADYo Ok c ARREO hel y

the sane i mmunogenicity. For exanple, certain antibodies for use in the
di agnosti ¢ andumareAPnfrain spetiond ddordenss rihd digtinee plifity efrthe auibain Ndd ettt

anti bodi es WhiygR GOIR! bR fo RAl YREBEEE HOR! BisSi B8 sRéwid Qn afadsgBRN @ugbUl i n

heavy chain, but which |lack at | east a portion of one or nore heavy chain

donai ns. For Presexprrssing ihnmee teniPA0 ldntln rgdities to ghe abiprdyrmerigned NEdfs etk

constant T egi 0,66 hREIMEbiliRdy K bEALY bt bn RSudhsh SroklscRiaR 2l |
e

or part of the CH2 domain w | del eted. In other enbodinents, certain
ant i bodi es f opewsises apgidepfeficg ftanpaerseates ah pE-tanekeattaasnice FsvnRle 4 2ebE€r§-bed herein

have a cqpgfspnt regi QR.aifmdtive & ob@iGinECYun6RBbElinS ARRERN Frofn€ tHeOfLItuMNbLh 1 S
altered to el[imnate glycosylation, referred to el sewhere herein as

agl ycosy! at edimmortaiged/B cellfdr Bonsraery calscthe mypyalizetheellp saty kediseds apauise ebar ed
enzymati cal | Y @gayh hedS D4iERY HERhAL 164 Fo ANIEIUEMSexBUEAS MBS Qe t e(S)
in the constant region. "Wile not being bound by theory, it is believed
that "agly" afepipeidiiens Reagangad antihedy gpics\cap bsIPEse wnacried fiom epPrpRi&ts | e in
vivo. Methods NAgY @%%E@CDW Q4R ARSHRAPC I B thAtARL 8 Barr beA changed

agl ycosyl ated anti bodi es, having desired effectqor function are found for
exanpl.e i n i nf&thpsef pdifferenpisetyratrichminsd ghggetheasths varghlciseions sandsigkidat ed
by reference idedch& amdié bRliy Fv [réhlehd] MltipR! tvadeBioad bdnbdiirksd tddEonfer binding
anti gen-bi nding fragnments, variants, or derivatives thereof described
herein, the FaPIHBreimBRic fap 196 tBrastar chimesc g‘é?:"rye‘"’d?ehggf fhadn gembinatiops 830 Bfsi ng
t echni ques knewploldll. Ohge BlelgendtRI mAXANW Saildhg dIQLEbT SAlogs aé AaGhibedabbaN

(through point mutatiaons or. other of constant .regi on _dopaj n. may
reduce Fe r ecé‘iS‘tCBrretbﬁﬂrﬂ?fm@c'éﬁb‘ﬂ‘ﬁ’et°$?‘}adg‘§% Qi’si“ﬁg HEdils ?t@bﬁhgﬁg’fab‘gaﬁ}etg‘%é:}%rby

i ncreasi ng t ahel Msihd 8041BOdy VatiaBlehegiomsad@Sgentrali®@y ofbRcérisihant QRGoANRE afeegi ON
nodi fi cations consistent with the 'hnst ané i n%ent i gnf m)der?t e g@g@l enent

bi ndi ng and t K3Vt Bdihe @ersee sialled i the AR 2pd £ deebisdnfopexamnle G i4ffon of
a conj ugat ed qysk@t Atighns 4YH 99%h,Ne20; Moelietkecatl. Areakeniiall ne1SoDNSIENL792.€9i ON NMAY
be used to nodify disulfide |inkages or oljgosaccharide ieties. that allow
for enhad®S8l| ocal P95t 16 FPEFIRAG g?’ﬁ’&’f é‘é?éeé'&l gsn?l?talg?fja?ﬁgdf H%W“ﬁ’y‘“%q'h%iﬁf"l body
flexibility. ThedéasmadgDtherbiag edquericesinchrdifg these thidt @asodt,| s himihimungmet ot her
bi ochemi cal effects of th di ficatiops, .such.as tau |l ocalization

bi odi Stri but | SHEAFEEPLA 1 TEEp] ?"g,“gﬁgﬁhaé“asﬂ e drsefiesh olf Bprsnon GUISTS £ i ed

using well know i mrunol ogi cal techni ques w thout undue experinentation.
[0143] In certain antibodies, or antigen-binding fragnents, variants, or
derivatives thereof described herein, the Fe portion nmay be nutated or
exchanged for alternative protein sequences to increase the cellular uptake
of anti bodies by way of exanple by enhancing receptor-nedi ated endocyt osi s
of antibodies via Fey receptors, LRP, or Thy 1 receptors or by

" Super Ant i body Technol ogy', which is said to enable antibodies to be
shuttled into living cells wi thout harm ng them (Expert Opin. Biol. Ther.

L NN\ NN N AA o o o . . Y .




descri bed herein, the Fc portion may be nutated or exchanged for
alternative protein sequences or the antibody nay be chemcally nodified to
i ncr ease wootdloaestobr ai n barrier penetration. [0145] ModipCiras2oionoesseof

anti bodi es, or antigen-binding fragnments, variants, or derivatives thereof
of the invention can be nmade from whol e precursor or parent antibodies
usi ng techni qgues known in the art. Exénplary techniques are discussed in -
47 - nore detail herein. Antibodies, or antigen-binding fragnents,

variants, or derivatives thereof of the invention can be nade or

manuf act ured yginged S DQIAYGRichah b?rt&né?mé’minitdqstﬁmrdaf&omﬁiﬂarﬁ @bdtakels. A

enbodi nent s, an'glgeody nol ecul es or fragnments thereof are "reconbinantly
produced, " i . earietypbsyshdwsicestls sy wsedoRbrHigient preessiagHinavcHty MaBREBHHT ar y

techni ques f OEelﬁ%&g}qv\%e@d?xtsiﬁiprgg.YT EaldhERlis cdif RETRNETS fob&fifplrpaeandigcussed

in nore detail elsewhere herein. [0146] Antibodies, or antigen-binding
fragments, vabitzan &ot ligvited to CHI& ¢elin J1EKq &3e6Hls. 0f NBReellvent i on al so i ncl ude

derivat i ﬁﬁwﬁ hat agg gﬁ%iioﬁqyf (e Gntiboldy of Qﬁal&%W@lh@ﬁ“uné’érﬁaﬁ&hU}a@ﬁluﬁfng&ﬂé’ type
e I body n

of nol ec o the an ( such that coval e attachnment does not prevent
the anti body fiedified prseinbinestihost ustlercristigye eenditiogs erpgeratels fepihe grparth pighe g‘i?hrrpl e,
but not by way.Qfaliigl §atds@Bn of R Bk RAA¥NUEr THéahntiWaites! 47E tHdfl @ecdMre Bl s

that have been nodifi e(ﬁ e.g., by grlycosyl ation, acetylation, pegyl at Lon,
phosphoryl at i éselatingritax from, thejeyliugatlihg £KPTETF oHSYRABHAT SRk 'ion‘QYIB “ot&1hg

groups, prot e(BLAQﬂ:dEsC s6! @AY AR reshitink 30BbJdRs Aare Edebridled! intd GRNGhe@Tunt RiR¥ever,
protein, etc. Any of nunmerous chem cal nodifications may be carried out by
known t echni qimseceliutpe progdhgiign ipalso restbIEi nited to specific chemcal cl eavage,

acetyl ati Pps]for MY At QRdanbBl P! the 6L, N@R prantt uiveR@AY GisH, rédiés to a
Addi ti ona! y, the derivative may contain one or npre non-cl asii cal an no
aci ds. [ 0147] pelypeslaotide leagodinghihgi antibady oraepuivalsgt buding, malgeule of, e RgPRY

fragments, variaieh 1m0dnedaibbditeht 88 pol}@H @O Encdol® at RUQAtVaAibINdglon®Otin
elicit a deleterious Imune response in the animal _taq agle ta-[gﬁat%g e..g. , 1In
a human. Tn cénmanoglebetinahaienf s astibedyrsserbed abvas Tyricaly, saig yariaBlyi 'e@o" of

anti gen- bi ndi Rg.LERSYERE olyaaEIetde Hordphsesi SV idA8 @hletRhiared déeaimiag
patient, e.g., a human pati'ent, and are subsequentfjﬁl/q used Ln t he sane

speci es from weiarCORIp! thed nrafioy ¥y of e yanable frgion of AR A AP or i ni ni zi ng
the occurpesge of gl ﬁ‘etrs%ﬁisl?ﬂl%d | R B Wil B2 RSP Breciate that the variable domain of the
antibody having the above-described variable domain can be used for the construction of
other polypeptides or antibodies of desired specificity and biological function. Thus, the
present invention also encompasses polypeptides and antibodies comprising at least one
CDR of the above-described variable domain and which advantageously have
substantially the same or similar binding properties as the antibody described in the
appended examples. The person skilled in the art knows that binding affinity may be
enhanced by making amino acid substitutions within the CDRs or within the
hypervariable loops (Chothia and Lesk, J. Mol. Biol. 196 (1987), 901-917) which
partially overlap with the CDRs as defined by Kabat; see, e.g., Riechmann, et al, Nature
332 (1988), 323-327. Thus, the present invention also relates to antibodies wherein one or
more of the mentioned CDRs comprise one or more, or not more than two amino acid
substitutions. In one embodiment, the antibody of the invention comprises in one or both
of its immunoglobulin chains two or all three CDRs of the variable regions as set forth in
Fig. I. )
[0140] Binding molecules, e.g., antibodies, or antigen-binding fragments, variants, or

derivatives thereof of the invention, as known by those of ordinary skill in the art, can



[ 0148] De-i mmuni zati on can al so be used to decrease the i mMmunogenicity of an
anti body. As used herein, the term "de-inmuni zati on" includes alteration of
an anti boag 2w/mestofy T cell epitopes; see, e.g., IinterrariiBrai/ 002786
appl i cati ons W98/ 52976 and W00/ 34317. For exanple, VH and VL sequences
fromthe starting anti body are analyzeqsgnd a human T cell epitope "map"
fromeach V region show ng the |l ocation of epitopes in relation to

conpl enmentarity determ ning regions (CDRs) and other key residues within

t he sequence. Individual T cell epitopes fromthe T cell epitope nmap are
anal yzed in opglgtistQ chfledht kdeYorAlhieK RRYibE omNbr R0 Gifektsiiasdtiohd) Foodamplet h a

| ow risk of aIIeyin? activity of the final antiony. A raQ%F of alternative
VH and VL seqbisfieg sl the & 1rospgpet obenmplamgnhtp angptibody constant region may activate

2012/ 049570PC{| BB kMeAOR 48R Achfation 60 BéthplahéMNS ifor@#l il Ghed@isthization and
substitutions and these sequences are subsegluently{ i ncor orstg& into a
Lt Sgge

range of bi ndiYsi§ 956FY pathegede sThegacyvatiop of) campplementd i ammatory.
| mrunospeci fi geshdrRIRNMSy bRE M8 GhvolRE il S@oininien)BESRRIS Y. CFuninet, tuittbativent

met hods di scl osed herein, which are then tested. {for. functian.. Tg.%loc }lly,
between - 12 ahtd soregentora e VARAUS SRl W ths Fe reginne Mip @ c 45raPPRRTURE SESRIP St e
heavy and |i ghtiteRFD rGERESInGAERS h ¥t RetepPfl (HcR§@n\d @NdThe¢rar Cunegt oNBe ar e
then cloned into expression vectors _%nd t he sub g% egt .ﬁl aém' qs i.ntroduced
into cell |ine&serteE YHeh preowsett &or Giieipbriasseh g’;‘? Y- TRUAAR T80 JeREY o
then conpar ?drécé’pt@:’@prIQEFQe?ii%nbie@éﬂftﬁm qgA @pela eepog)cal BSSdym, readptort)he
optimal variant is i1dentified. 101491l\/bnﬂch3nal ant i bodi es can bgarﬁrgcpared
using a wi de BHI9ngSf agHbad¥ IR KE GERSRIOIS ARG S ?cﬁ%”é{grgfrsiaﬁﬁll"ﬁ’ﬁf g MPREY SR of
hybri doma, regrehi BaMgicalRésppitagencilidsipl @gulfi@ehnaidodpisesction fof anderdpicoatd on

t hereof . For exanpl e, nonoc].onal antilbodi es, cgn l%e pr o ctedetucsei"glg Q}{fg;i doma
t echni ques i nEFHEFH GlPRBEOIMEITE CRMPIREES IS §f AnHoR % R I8 LSERTY &7 n
Harl ow et al . celAntdafddiafsodf depdnaémt @iliymddineta lcytotealcity Spr | APCERT tetense of

Laboratory Press, 2nd ed.. (1988); rli toal., in: nocl.onal

Ant i bodi e)s/ andnfipmesafqry Hﬁﬂ}ﬁ("&oﬁlﬁé&“érg’g’]{??eéf",‘y ‘1%.“%9‘, ‘%15‘83‘-“%%%0%58 d‘,l&lé)ﬁi d

r ef er encge141COr poAadotiingdly, ceftdiRe@bEEmems btk presmt inverttios incluiben treibmaly, or
"nmonocl onal ant|body"” as used herein is not |im.t.ed tc{]) agpt itb(%diceosnoqrooguced
through hybr i A¥HSIPEGHESTAERGT YR, BFIFTVADS STl “Rifithsay~ PRSI °F% an
anti body t hat o moetesfi e dofstmiragichi dughatnsclasideen delatdidi orjeraving adtaledrsy as ite,
prokaryotic, or phage c¢lone, and not the nethod.b ichit is pro ed.
Thus, the ter movf?ﬁﬁgﬁegrl?éfFﬁ%{ﬂ‘F'ir‘}thEf?meri'Sgcsr%’f f‘?‘fﬁd'fééa\gﬁ%&%fn PH88T &% a%l#g)(]juced
t hr ough hybri gonen-doegibiiB] digiyrize, eraset abilityewliodiinentis, sianf tdnagpregatioh abde

present invention are derived fr human B cells whi.ch have been . .

i mortalized \9?‘5’%‘?%%&%#@?@8*%% Oéﬁ%“tr%aisﬁd‘-aﬁé?nr’ \M\a;lifﬁgeswﬁl%lscoglé)grcefi Ve
herei n. 10150%hble, uhdtewel dntibodwaf hydroticlately the cams Smitkmbgenicitet Fal examdiet ur e
256 (1975), 495).the.relativel hort-lived, . aor nort I h om a
mamal , e.g., © b’b?’?t‘:l?o‘ﬁé? %‘ifélae X’} g%dgagﬁﬁsu 44 fsptme “élgtko ess%é[s'?l% gg%‘%%‘?‘e%%, are
fused w t h andomminr deikted usmibodies | whichhecofrerige ,a  @olypgptidenzhar| bimlilangy, an hus,
produci ng hybrid cells.or "hybridomas,'. whi re ba i r d abl e
of produci ng URE“GENRHIILLFTY %Sﬁlegmavr\' ‘F%éaégqé e P lg%mnérﬁllem?j%s}m%?fng
hybri ds are sebgiedameids.i Firdnsamegl i@ geniatangbatigsaions eftyre slemeint ¢fothe canstant i on,
and regrowth with each i ndividyal  stral risi eGi fi t he
formati on of éegé(?nn%t?%‘ee{?l dlcij e&d%/ng%ﬁeyg lg?’%&g@{e&)’a{r‘? iegggﬁﬁg’s& &;n? %rﬂggrﬁlg &%
honogeneous againmatwil beldgdeteddn ather gatrodimats, pertagf antibories foousk firefhe djagrastic

genetic par e%ﬁ?%ﬁgﬁ%ﬁ g%?‘[})gggescﬂy&%l'e%pﬂve a cod¥hnt region, e.g., an IgG heavy chain
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constant region, which is altered to eliminate glycosylation, referred to elsewhere herein
as aglycosylated or "agly" antibodies. Such "agly" antibodies may be prepared
enzymatically as well as by engineering the consensus glycosylation site(s) in the
constant region. While not being bound by theory, it is believed that "agly" antibodies

may have an improved safety and stability profile in vivo. Methods of producing



- 49 - [0151] Hybridoma cells thus prepared are seeded and grown in a
suitable culture nediumthat contain one or nore substances that inhibit
t he gromwoanizudpeiroval of the unfused, parental nyel onmaPCelIBR11/T120%8e
skilled in the art will appreciate that reagents, cell lines and nedia for
the formation, selection and growth of4 ybri domas are commercially
avai l abl e from a nunber of sources and 'standardi zed protocols are well
established. CGenerally, culture nediumin which the hybridoma cells are
growi ng i s assayed for production of nonocl onal antibodi es agai nst the
desired anti gg%;f(:%ﬂ@lf:@'aﬂﬁf)dﬁﬂ%ﬁ RGHd Gided BfectoP Sul¥RB® GleO Ritind a0F IeRBEPIE SN

y

produced by h oma cells Is determned by in vitro assays such as

| munopr eci pi tarhasienalr apglieAtienuWO28e34Y] 857da) wWhieh dn MFREPOrak BY reiRIFIFo b dor bent
assay (ELI SA) .Ag. tgescrl bed herein. After hybridoma cells are identified
that produce anti odi es of the desired speC| ficity, affinity and/qr
activity, 0143 c| onlasengiy apibodigh oF artigan-bipding fiagmagyS.areninty: Bhd%’r"%‘@aﬂ}eé?f and
grown by st ang@s'&ﬁbcwaﬂé?aﬁlsthe S%Cporfro) may @RAhGied VB NREk2R dffelbiat ifRESE Ssing
Principles and Practice, Academ c_PresSs 59-103 (1986).. It wil] further
be appr eci at etbchuigues thmewprom bl @fhalfma?m“r‘b‘&dﬁ‘ésde?ét%ﬁ‘ &t é‘&cib‘ﬁfmf)ﬁéﬂ‘é‘ﬁ‘g}& IP8Es may

be separated {,pm, (Ejsudrto'&{e?nféﬁ%yfaco%%ttr@gﬁoﬂmﬂn by FRALTI¥cHRR YRBINE ONal
purification procedures such for exanpl e, proteln A, . hydrox Iagatlte

chr omat ogr aphyhe Qshlating podifish epihody theagby) Yereasing taulpgalizatione iy dphy

[0152] 1 n anot Ry pe W0 odIBAL regiod TRIAARME S cgt@d"sté?@w&ﬁ'tl%:ﬁlﬁ%tbyvemlon moderate
m cromani pul at1 on and the vari abl e genes i sol at ed or ex . peri f)heral

bl ood nononuckeaplemert bipdingang shysgeduse g sprughhalizlife 3pq, APISRLF! asﬁ%?f APAP

i mune mammal cofudited @tﬁmnYetadTﬁerrHJ)dlﬁ@aﬂdnJ 6f thahHitant réhgiys may bl lised.to The
cultures can be screened for specific lg t.hat rree E? @]cr egq g p
criteria. Cel mpdify gisvlfdelinkages %l‘gﬁaﬁaﬁ‘dﬁé“‘?lgwgiaéﬁl oW 1RGP ocalfzation

| g- produci ng BuCg) intrefRA aRBednSRLALAE &Yankibsdy exihhityl (ﬂﬁél'tdsfllyih@ghj?sﬁ‘tﬂdsgldah a
conpl ement - medi at ed henol ytic pl agque assa b% ﬁ&gm n f.B cells cant

ni cr onani pul aPexdils, M%"@laf’ﬁ‘l% ﬂthflh%‘oihql”é%ﬁl Ctg@ R FEOB S ¢ 3”
using, e.g., RtaRaRon, BARAisYILRBE aMl-s @GN DSIfTid) sy dﬁhl@n&dmleﬂshﬂ:d&lﬁd anintified y

expressi on vector and transfected into cel I s%lﬁ eukaryaotic or
prokaryotic cafing el broveimypuoiqeiil teplmiasy Witk e GERFmeRat®h o dy - pr oduci ng
cell Tinggi14|y be melasharirarks OdhatefBindfigMginetbniabbies onedrivalives therdo6 t he

skilled artisan. Such techni ques are dESCI’I be aboratory

manual s and piaPseEPSA BriEin g dhicoppetion Ray e fytale 85?“%’@(%&? %‘éé"aél UF PEETR £ or
use in the i NGREALY ARCEBR R &eﬂdlabe[.lngw cﬁ‘raan@lﬁmrtiyb@d dfrex@aple ep\tenlﬁmahg)col S
i n I munol ogy, Coligan et al ds G een  Publ i shj ‘%g @? C"i*@@; 0

W ey- I nt erscF‘é?ﬁP}ér'mS‘Bﬂﬁd qué)f}"%\ﬁ?fa““b@(‘fss viagrydeceRioR: YT kO ﬁce% Shis
herei n i ncor pey agiperAnribbBf qfédaﬂ@legy Nwhitls iseqilid tceénablei anaibettisng teushpitiedims s .

Lgliﬁémtl b0d¥1vrnléaceﬂ§%1?ho ﬁarmrlr?gc%% %Expexqe(%lﬁll Blo?pll";lgp?ﬁ)owyﬂg%&)eqﬁr at ed

example, the generation of fusion proteins of the antibody binding region and the cognate

~ protein ligands of cell surface receptors or bi- or multi-specific antibodies with a specific
sequences biding to tau as well as a cell surface receptor may be engineered using
techniques known in the art.

[0144) In certain antibodies, or antigen-binding fragments, variants, or derivatives thereof
described herein, the Fc portion may be mutated or exchanged for alternative protein
sequences or the antibody may be chemically modified to increase its blood brain barrier
penetration.

[0145] Modified forms of antibodies, or antigen-binding ﬁ-agmenté, variants, or
derivatives thereof of the invention can be made from whole precursor or parent

antibodies using techniques known in the art. Exemplary techniques are discussed in



techni ques. For exanple, Fab and F(ab')2 fragnents nmay be produced

reconbi nantly or by proteolytic cleavage of i nmunogl obulin nol ecul es, using
enzymes swohlomg4pipai n (to produce Fab fragnents) or pepsirnBioiooqerssduce
F(ab')2 fragnents). F(al:02 fragnents contain the variable region, the
l'ight chain constant region and the CH},domain of the heavy chain. Such
.fragnents are sufficient for use, for exanple i n i nmunodi agnhosti c
procedures invol ving coupling the i munospecific portions of

i mrunogl obulins to detecting reagents such as radioi sotopes. 101551Hunan

anti bodi es, sugle Astalastid. DEAibBGESI b, anBEd-RAIikd Eab@edty, \eshts, addl @rivatives
therapeutic use in human atl en Human anti bodi es of fhe

i nvention ar e %ot gt @8‘“"5 pn caf‘ﬁ’ﬁfﬂaﬂee%ﬂ 'P‘T‘W? Wﬁ"é’r}’sgﬁﬁfcé‘ﬁ'tqges\/\ﬁ% abee‘g’g Hadn of
t heir age nay ghe a&usme@émlt@ntbﬂuﬁdms[ | élib6dy GRoledueli BY fragh@topaickebt are
di sorder, e.g., Al zheiner' | sease, ent wit but

with an unusualecgmpany epig %"ég oﬁrres%rogl‘f%ae'{)sé‘rg retcﬂ’BB'g‘jﬁm Pﬁlﬁs?eﬁgfﬂfd%ﬁ%’t to

expect that elleerhburyhe@htqhys ﬁndlasmgrﬁﬁmﬁuy PR c oD Efedpments RISHEE fcuidcyssedror e
regularly wll have dﬁﬁ %r otective anti-tau anti bodi es than younger
subj ects, the " Bpfegeta § rﬁg Mas well as source for obtaining a human

ant i body [3;]4(;] he pr asekidids) nwmﬁd 1g€ﬂ;bma_ lhg &agxﬁerﬁ@rvbiizi‘r?ﬂsi, ;blildyn\ta]lctlu& thm:ofy@mhger
patients o are predi spos to devel o i]ia m o

B seate. but  r SHEMPreg RN faetren du prrans o e tOBT beleR BHGREN b o
efficiently thantypbat molkcle &etheaditildds suc{h&&ﬁ&bmerﬂla&acﬁﬁiamcﬂoaemm,preanantahé| body
of the inventio onprises_at le one heav of

ant i body ol e@ﬁ‘ﬂ@%y %"‘aﬁ%‘i‘ﬂ‘éﬁslyé’ffgﬁlélt?rﬁﬁfog‘gﬁ%@mpf’b%gﬁx%?pq? ﬁgt '%%r‘?’ta?'b)ﬁ
conprises at |hﬁaﬁtlort,m £auBsdyf didehtOJ&eumrudmmeboams Itikwdyvenbteleemkilf&d d.¢, Bnot her

enbodi nent, an, ant y of the invention co l.5€s at east t. from
one olr more atyeBy Oﬂ’of’@&ﬂ‘i‘té’é‘ IPF%/?'%&WBT RRgSP Sﬂ?'}ﬁe?{?'datg’ﬁ ?Va%%)?CDFest

i nvention conmhbﬁxeq‘:roaetcnhgalsthiﬁg)g:rouﬁ)lamre‘ommotlmeaga[ linlage t@atcelbdatyli gmdl ecul es.

I n anot her enb d| ment, an, an bod t he |n tion co rlse five
CDRs from one °BF¥" Aigiedh Str‘it’?%%{f' Oé‘éu}i'eé'gca zﬁ%tf%]@rm aégg qtby K M
anti body of t IMEhthU@ﬂtlh(ﬂ)lﬂillﬁg)mﬂl s@slimtted easdpedfix GBREaf rctmvagn,e acntylatmne

oL B0 o ol bSBT A ARL AN TGS 5 SRBELELIE ModSEShafre
WO 2012/ 04957 @b¥idih loB26rlridre @an-Blassicabeinino dfdds571Ant i bodi es of the pr esent
e R o R ISl P i S
expressi on teczibﬂvaqu&sthaﬁofdﬁahef uive:dxohewmnm elmjﬁ&ldtnnwmmnmmdsmm in they
antibody, or aafllllrr{ag?o be reageldng gf : agrl]xEurQari 04 %é&a?nnémb dliments binding molecules, e.g.,
antibodies, or antigen-binding fragments thereof of the invention are derived from a
patient, e.g., a human patient, and are subsequently used in the same species from which
they are derived, e.g., human, alleviating or minimizing the occurrence of deleterious
immune responses.
[0148] . De-immunization can also be used to decrease the immunogenicity of an antibody.
As used herein, the term "de-immunization" includes alteration of an antibody to modify
T cell epitopes; see, e.g., international applications W098/52976 and WO000/34317. For
example, Vy and V. sequences from the starting antibody are analyzed and a human T
cell epitope "map" from each V region showing the location of epitopes in relation to
complementarity determining regions (CDRs) and other key residues within the sequence.
Individual T cell epitopes from the T cell epitope map are analyzed in order to identify
alternative amino acid substitutions with a low risk of altering activity of the final

antibody. A range of alternative Vy and V| sequences are designed comprising



derivative thereof of the invention conprises a synthetic constant region
wherein one or nore domains are partially or entirely deleted

(" domai n-wel2et2adezmt i bodi es”). I n certain enbodi nents ceaopas2di/eo2rsdi fied
anti bodies will conprise donmain deleted constructs or variants wherein the
entire CH2 domai n has been renmoved (ACH2 constructs). For other enbodi nents
a short connecting peptide nay be substftuted for the deleted domain to
provide flexibility and freedom of novenent for the variable region. Those
skilled in the art will appreciate that such constructs are particularly
preferred due . egu r ofd the GREBIaR QPbstfiRntly
catabolic rat (ca&g?lk{]'hgg aogt %@gg '\éc%ogn}rg)lgtﬁtt%ﬁ%et ed co%gtér%llljcts can be Jl(;Ilgrl ved
usi ng a vect oincempontidniptaan taga dfubiading crebtpaptidesopri rfau-gpsgific gangibodies or

i nternational ; 0 / VOR2LAGRAMEAR Rlsent g | S
engi neer ed to 'Ilosée%Mt F}Wﬁﬁi&?%ﬁg f)nr ovid g&% nt hetic \rllect or
expressing a dtsciased hefeine wb th lagpGherctosted fan funeiéqyi. EMPIC%IbQ fqn l2eang gf pyariant
enbodi ment s, %gl&% enQhte@Ahd Qe%{édbt&‘flt)l@& Heh RO RN Sht cHAh igBibs LomPFising
derivatives t reo TRe present 1 nvention are m nibodies. M ni od| es can
be made usi ngmedifieddé adésltwrlabe@ regionsharcathen clpaed ipto gexpresgion) yeciors agdghey go1
or internati O%secglglptl e&ﬂl‘i sqntr(}mc%étggc%ﬁ?mei Q);ﬁg]ﬂr&lugn@n SR LRiBbdy. Ihe

anti body, or anti ragment, variant, or derivative thereof of
t he i nventi onautiwpics sxesh@ncqnm@mdog lapyapriiaie h’@ﬁWl?ﬂ#éI‘ﬁ*\ bielpgicabassuisetiddhe or

substitution ‘8{>t1rﬁ‘ajf g,\(yﬁ]pys {8 RRe Single anmino acid as long as it permts
associ ati on between e nononeric subunits. For exanple, the nutation of a

singl e afPh¥laci d Maneskinakansidodiesecss bepreppred eHpe 8 3ids W“ﬁﬁfftféh%‘ﬂ‘éfﬁé‘ﬁ h o)
substantial ly;f gd "AﬁE;n &du% ﬁ'lb u@o@%nh&ﬁ& Qp%rr{b'ﬂﬁih?@ﬁ@ phadd dls@ﬁ?'técﬁﬁ&lb@éb
Simlarly, it may l'e to'sinply del ete that part of one(g .nor e
constant regi on ao:gmamntsoxt thateof: dier Féﬂmﬂlhén@fofz@c‘}%loﬁm‘t’%ﬂﬁ%st sagrpe(Rodreed 4B enent

bi nding) to b% %ﬁﬁtl WSUGRIRAL ihdle REIVAL PR & ahd QaugRN ForaBManipRYIIONS
nmay inprove sel ecte racteristics of the anti body (serum hal f-1] fses)

whi | e | eavi ng Hatlbwre! deshntippies: A hetaraspry Manugle (Coideepritiet erband-2BerBjosc e

constant regi gpq g@f@bék)' DL AGEHin)RF BOMR! MoRScIHal UHREb A Al QVEall Hpkridomast ant
regi ons of the disclosed anti bodi es may be synthetic %[Eé)gur%h t he .mut ati on
t

or substituti Gt oY .0P631p%le (Ei$ilh o redererRinitineomess Ereesin| B wo

2012/ 049570PCT{  B2Q1H) ORZA 86hono@énat afkibolijread @s:%@'h%ieﬂﬂts&ﬁiﬂﬂhiﬂit@@tto ahtiboti{ak S :
respect it may be possible to disrupt the activjty provi ded 3 conserved

bi nding site (PéJdgCCdFtémBS*hHY?T@*P“\%?qhéOIQ%srthénT'f“al‘P‘if‘oﬁ]ﬁl‘artta& ’mdﬁgr ffa to an
confi gurati on ,anghql M ROGENeE ﬁQ)Frpfi'sin@lecﬁloﬂehﬁwﬁiﬁdﬂgfd@@uﬁﬁydtm)gf}bkar\fﬁc @t her

enmbodi nent s conprise the addi ti on of one or g rl'gl&alﬁl ds to e1 |
const ant regi PhrgeFleshandcrot dessmethpd &Y d"f‘i‘éﬁha‘&tseﬁ”f’ yopd st 5§mef‘P°§8f o
function or praHtYBo‘é? nfs%t iR 6 Mhioawek Bro@ﬁceﬁ&lﬁrb@éw@bﬁﬁ@nate&}aﬁm@nm ceftdin such
enbodi ments it may be desirable to insert or rep %{%;ﬁem fgrffﬁﬁeg(sences

derived from sabedimepts.casHRedsH ol thsgRreysnidarEiiAR a’e[deL i€t i on
al so provi des gt debRFhBsdinat v1§9§Eﬁ,fdr§1@uon®ﬂﬂ§E;§ﬁeneB&€mrhsahd des@fbed @érei@oONnsi st
of , variants (including derivatives) of ant %/ ﬁ g;cs? ig()?g

regi ons af#Wr VL Fege B’ﬁgjknﬂ%éi’l?rlﬁi@ﬁ‘aﬁé‘t‘ﬁ?sn Wﬁ il aNERIS o )atg?rents
t her eof i mMunQgpaeiyf dheallivid, lvrﬂdmtaplﬁrqmocy‘r‘asamaadlam«dnru&q@sensmamdtf@om hose
of skill in the art can be used to introduce rﬁt.]ltatlons in th EP? eot | de

sequence encodihgansublsrt PhEeRyTidsdereifAfgsauY i that mrora é‘tﬁ“%ﬁ &l Pect ed
nmut agenesi s angleRefd saMiias)e dhistpagrbiag i iybiibli e@lls rees'blybridamasgiwhichaaiedboth

ncode |ese 1 HBROBOR RS B Ak A eraer PE YHARS A0 hh bk dRy

substitutions, edufmS hiyban ﬁ@s@mgmd anod dinglalpsidit wtriianby sdlmsn tdlrlanon’ZEndaru- no
acid substitution | es g th am no acid substi tug alonot an 15

ami no acid sutETH giPhEA "‘1118 YRR YHPAM T HCT 8°°ST 1R stltu ions ' {858t han
5 amno acid Sablblaidyttlhdyomdude%:sbctd’mnwﬂncamrmboramgedecmsbgmnstwt deﬁmsd aft@ss t han
3 amino acid substitutions ‘ t han 2 ageno a&;l.d supstl.tutl ons
relative to té8 H%feétf%‘ﬁeé"t‘)ﬂf%fé.gsm lc{’/ﬁf”&fﬁl IES RPCORRY cpR3, WL
region, Vl.: CDRl1l, VL-CDR2, or VL-CDR3. A "conservative am no acid
substitution" is one in Wnich the amno acid residue is replaced with an
am no acid residue having a side chain with a simlar charge. Famlies of
am no acid residues having side chains with sim|ar charges have been
defined in the art. These famlies include am no acids wth basic side
chains (e.g., lysine, arginine, histidine), acidic side chains (e.g.,
aspartic acid, glutamc acid), uncharged polar side chains (e.g., glycine,
asparagi ne, glutam ne, serine, threonine, tyrosine, cysteine), nonpolar
side chains (e.g., alanine, vaIine Ieu0|ne isoleucine, proline,

T .



- 53 - [0162] For exanple, it is possible to introduce nutations only in
framework regions or only in CDR regions of an anti body nol ecul e.

| nt r oducewormt2z4pzIns may be silent or neutral m ssense RUITAB20018027%. §. ,
have no, or little, effect on an antibody's ability to bind antigen, indeed
sonme such nutations do not alter the anjno acid sequence what soever. These
types of nutations may be useful to opgﬁnlze codon usage, or inprove a
hybri doma' s anti body production. Codon-optim zed codi ng regi ons encodi ng
anti bodi es of the present invention are disclosed el sewhere herein.

Al t t |
ernati [gf%b?( d n O n g Yac Er@l_f} §?ﬁ1§ﬁré@'ﬁ§%e'e%§mﬂ%%@ ih &rsudblEd tuRRbdin

ability t ocatl on nost silent and neutral njssense
nutations is |thakednyam@nber merq fubsthncgsrBinbinkibitetgp @rayth whyivehef PHLARSYn of

mDSt non- neut raj. o §1 ADRE Bt &65‘3 @?llllﬁi r{ }hg%ywitlloaplaf-necfafé t%eaéeh@ué}h g s is
not an absol ute requ renent in the art would be able t?
desi gn and tesndmmﬂanﬁrﬁbtévuméglSWﬁﬂwnd§§|wéﬂﬂbpﬁbﬁﬁFP6§5§Gbﬁ“ﬂ§mﬁ% y

al teration in anfhdefsdiNelidr %?tsb\ﬁ%ésyan(ar stﬁld’él%rlz%ﬁ'd?&oédqs Bicn@EIn@stasiishadl t Y
N

(e.qg. |nprovenents In antigen-b activity or change in antlbog%
specificity). q@oqerhlquwgurnumig@new@wmm hyhudrrea cgllsotre igowag i 8HR Ay be

expressed and pwaﬁgfoam%&eabna@'aﬂl{bfaalepb%krggme fates@eataw Y TS bihdiRg Speeiwdry

protein, (e.g I munospecitically | east _one epitope of
tau) can be d@fehmmne@lqmgi prjibodieh pioguesd h:rel@@rldﬁ@a Cﬁ'«lfr Bi deteEmingg by JltWire! y

modi fying t ecqgga%esﬁcd(erhg%ﬂnép%lpﬂﬁﬁon r&&%%uﬂ[ﬁ%ap' Qdkﬂgoﬂﬁﬂm lirked

exanpl e, but not”limt tau bindi hg anti bodies o resent
i nventi on nay ibeundekperbanerassayd RldBAY %nseSFﬁ*P%‘l bereisr 4@?‘%%@“@0%0‘@% ) -

neur odegener atl&e\‘lﬁﬁédaﬂﬁgtpﬁ%mc@ scmtlt%dﬁag o |l}f'edde§1§éd' s%@&ﬁ&n%aQMrNty RaeF §cttﬁﬂ¢ sthé hat a

tau bi ndi ng agent .g., an antibody) of the inventjon be char erized
in a nmouse nodksines rmly ‘Fﬁeﬁybéeﬁféé’ﬁé‘ﬂa‘ﬂq%ut‘%ﬁfﬁ‘éﬁdﬁ{%ém grgpn @Xé‘ﬁﬁqaéd mg ? Shot

limted to, a@éfe Qge dﬁdlr;ghﬁflotx&llcl)rQWAnﬁbow&E eprifliidib bR tradiie TBLadeREtePSssf B
t auopat hi es na used to characterize and validate the tau antlbgﬂb

(and nol ecul e§9vbi0§ 61986k Iowiifurtber dseeprerietrd thes theraenosiopal gptiades sPeg

i nvention. [018ALdci1oht@Regend Gephtdfd3 @bl BhIRRe (hddifd,BakitesC RRIIESS isérmhbyTan
Tau40 with P301 L nmutation under the nurine Thy 1. 2 pronpt er (CGen ratlon of

t hese transgePeveaignghPyrification 8wrsdyesg SPeh abtfer éi‘a"%ﬂle proteingh, ohydrexyiapatits 7 g

(2001), 529- 53,ﬂmﬁﬁﬂ)gta@ W%@Eﬁa&%b&&@is aaplis sdria cm[m%p@ 7918, the
di scl osure content oOf IS |ncorporated hereln by referenceg LOlQ?]Z

INPL3 ni cl@1kpr essImeothee cohestimens tymROoeyTea 521 BE) STlecsddpnmEre
nut ati on underpd DG Blr fenes RoRtel! PEDERMplea \paripRRd Q)lJOHQHbﬁE%G@EHrC‘quIHUdS oa, NY,

US A. W 2012/ 049570PCT/ 1'B2011/ 002786,

isolated from an immunized or naturally immune mammal, e.g., a human, and cultured
for about 7 days in vitro. The cultures can be screened for specific IgGs that meet the
screening criteria. Cells from positive wells can be isolated. Individual Ig-producing B
cells can be isolated by FACS or by identifying them in a complement-mediated
hemolytic plaque assay. Ig-producing B cells can be micromanipulated into a tube and the
Vi and Vi genes can be amplified using, e.g., RT-PCR. The Vy; and V. genes can be
cloned into an antibody expression vector and transfected into cells (e.g., eukaryotic or
prokaryotic cells) for expression.

[0153] Alternatively, antibody-producing cell lines may be selected and cultured using
techniques well known to the skilled artisan. Such techniques are described in a variety of
laboratory manuals and primary publications. In this respect, techniques suitable for use

in the invention as described below are described in Current Protocols in Immunology,

Coligan er al., Eds., Green Publishing Associates and Wiley-Interscience, John Wiley and



- 54 - [0166] 3. P301STau (line PS 19) m ce expressing human tau with P30 1S
mut ati on under the nmurine PrP pronoter (available fromthe Jackson

Labor at orwo 2Bevo4bInbor, Maine, U. S. A). 101671A skill ed acriiBzni/weder st ands
that an experinmental nodel of neurodegenerative tauopathies may be used in
a preventative setting or it may be usgg_in a therapeutic setting. In a
preventative setting, the dosing of aninmals starts prior to the onset of

t he neurodegenerative tauopathies or synptons thereof. In preventative
settings, a tau binding agent (e.g., antibody) of the invention is

eval uat ed for Sohss Ndw [Ydrly (1 1premMentis heeiuiicorporatde! By réfrencenielts @htirety,

neur odegener at i ve t auo ;Hat hi es or synptons thereof. In a therapeutic
setting, the dSHINGSHPPRal s start  after the onset of neurodegenerative

tau0paE hl[@ﬁ541)f a E&gﬁﬁoﬁ?}fkgﬁéﬁgfhat ieao@lztehpmpmpﬁl m&sﬁﬁbe@nermeﬂ dy khowdi ng
agent (e.g., 0 of the i s eval uat or its a

treat, reducet"ﬁ ’S‘I'qs %qraﬁ"éml’lﬁe#%eﬂ‘go%é&érﬁrég'a‘f'}t%@ai’ §ﬁ(B’boéll“?zleldergcocwqol b%/lr%t om
|t her eOL- Synpbg mt&ﬁwkh&a@ér&dﬁgﬁﬁ@nc&h{wexoteamespahhg efzyinRes l;mwiels3 phﬁin @ e not
imted to, acc n of pathol ogi ca rillary
tangl es (NFT) P" Wf’e? g‘?%‘ﬂ I%&B?S'?‘aﬁo ﬁé?‘@‘ﬁ%gﬁe’g ﬁa?‘ﬁ%’&ﬁuﬁf"e’)i gﬁg’f’?'}ictl ons

in the neUl’Onﬁontabﬁalllenvarﬁﬂkﬁaéloﬁ(lﬁdllglﬁ&hﬁbl’c&&mnﬂadglofrﬂ diid dhe® CHS edotainodf thdre
experinmental obje A.skilled artls rstands that a positi

prevent ative g? A4 H’ PR SN | ch‘lﬁ“I?o"ﬁ%S C‘S Oh Hi%aq" W’(H‘Bf ¥ mmunodiagnostic

neur odegener apio¢@luteaUpalyfhigeSouphitl ¢iad asmbiBpecifite piraibhs oflliamuheglotulinditang
agent (e.g., gntlbod %@E aed for preventative or therapeutic purposes
in a subject GFRAPSIFEFNT HHE" BXBEIISAIORTal npdel organism for exanple, it
may be ugerks|o treamnaewhﬁsteigenenat Iay&ietcmihed)&iei‘biiIESark Npaaticuliilya desiralilg efot i n

need ther eof. 101681l n one e tau..bi ndin ent

anti body) of {IFEPFHIENRT I“QH”TP?B)P%%“ Ef”f'ihﬁ? %'{@P%'ﬁs ‘fr}gﬂea‘gfsgu vetng‘}on %Bﬁsé)giper‘%bdel
and correspondign goﬁare'alltlgl hmMahdutbqumewm beeausd bethain hgdmmbybeemlspemes tebecd riskay  be
a nurinized an |bo of the: %E} nventAl%% or, ad rgan rrurlrégtc rrﬁera of
an anti body of’ ﬁ‘@ 18 B RRUOPR SN f%ﬁer Sge PRI B RICE

The tau bi ndi dgodeehit Wieth gh umanala{r‘dtablmdyeasermwriaemdmm mb@hetd myrudemy tareans

known in the art i ntraperitonea crani al

i ntranuscul ar ex‘ieﬁtt‘}‘ e%éﬁg}galgt{}'bacrﬁtsﬁrﬁlg{gﬁpﬁ e sug%ws ar}cﬁsd’eale"refj1 S Eia Vil i on.

Experi nment al am«:rmlvslopmiypxbemg\revm tan entitodios tiahryeengef cuhjects itheelader mayr ke doses
of the tau bindi,n & Lan . ant:h ar}/‘)imgod °f|c nt {e(gflm 20N tCi)Snl trh such
as PBS. In on&d cf’ naénsf’ 1'C%x‘f)rerl AT RS T B8 ém fster ed ‘one or
t wo doses of @artiewlarbi ik ibgycaglgertpa(nmtsgwho an pwdtspdmediw dev8ep a fdmitialefuampl @,

Example 9. In her.. enb fLe.chroni ¢
2012/ 049570Pd9“P1§3‘di s ﬁﬁig’ﬁfa‘ema%symp%’“% E“"? R, Bel? immyc s Saeb“ex’f‘g‘f&‘g%“”e
ant i body) oveeff&&n&yﬂﬂwﬂm&h&ldﬂ admbst hs. See, for exarrpl e, Exanple 10. A
skilled j. san can readi desi 0S reginmen th N
exper i me?[{’faﬁ6 pur pode’ efeglrboé?aeﬁsp i 5 tltﬂgmve men o ﬁ) %téu{ %gsthpﬁeégy ®Uosi ng
regi men for chigltnihainsEDRIiofsan athcbmdygnolegﬂmim aflmlhertﬂmhodlnteylt shudiibsly afdks ng
regimen for preventative_ or ra stu ies. T e au
bi ndi ng agent ut\gntlon comﬁ){lseﬁ (% ejasef Q %&’btlis % oires %131385 r%gfé&fl‘ En &nlaﬁn {
experinental ambodinent, hroantéodyrof ehe llnmnnnmtcompmnei etdleasy thrseﬁmﬂs fbdrm@de or

cerebrospi nal fl uj ral ue

met hods of th&%Ft. 1b Loutr]ese>?amOﬁhgra%l%l’(<gglm%ﬁ nglnlt,%g@}ﬂ%ﬁﬁ ﬁg%n\rﬁ\gkg%éﬂ I ment,

a tau binding aagesntfoqreCIgRs framt ortmdymm@fantllbmiylrrmeqmlqsohl aothen pmbedimeny, an
penetrate the i ski{ I n by
adj usting the aFtlb%S ot? 3‘ \glgtgeo:? "e({mep rf%s, ﬁalﬁ%s?giggyéb}gsggrg}ﬁagﬁr tgli]g]rag%?}tﬁgay
frequency, a derbaculed Inauotbcrrmmtglm@emn gntibagly, of et inyortiph compuzentat dasteik may
be mai nt ai ned t r f

agent (e.g., adrlljt?{lsbfg) y?ﬁ(eofr dlﬁg%@@ggmor%alﬁ%seﬁ%ﬂlﬂﬁﬁheﬂt%ﬂgﬁﬁghgo lI;Elgs may
be assessed byt leashpeer (PR tahean bevidlude ingbheubicstantibediesces daseribeql bereipr
distribution of tau in the treated and control animals. In one exanple, the
neurofibrillary tangles (NFT) are exam ned using the silver inpregnation
techni que of Gallyas or by inmunostaining with nonocl onal nouse anti body
AT100 and AT180, which recogni ze pat hol ogi cal | y phosphorylated tau in NFT.
The nunber or frequency of Gallyas-positive neurons and/ or AT100, ATI 80

| abel ed neurons in the brain and spinal cord in antibody treated m ce and
control animals may be determ ned to evaluate the effect of antibody
treatnent. In one enbodi nent, an anti body of the present invention is
capabl e of reducing the |level, anobunt or concentration of neurofibrillary
tangles in the brain or spinal cord in an animal nodel. The anti body may
reduce the IeveI anount or concentration of neur of| br| I I ary tangl es by at

o, o, ~ 7 A NN 7 NN 7 NN 7 PN .Y 2 -~ o~ ~~NNn7




WO 2012/ 049570PCT/ 1 B2011/ 002786 - 56 - spinal cord of an ani nmal nodel, for
exanpl e, by at |east about 5% 10% 20% 30% 50% 70% 90%or nore. In
anot her ewbadizmmi7p an anti body of the present inventi orCraBmapedziss of
reduci ng the anount or concentration of insoluble tau protein in the brain
or spinal cord of an aninmal nodel, for Exarrpl e, by at |east about 5% 10%
20% 30% 50% 70% 90% or nore. Insola [e tau fraction may be prepared as
descri bed, for exanple, in Exanple 10 or in Goedert M Spillantini M5
Cairns NJ, Crowther RA. Neuron 8, 159 (1992). The anpunt of tau protein in
a bi ol ogi F?é7 | sanpl ﬁnf%ﬁle%fﬁh%%gséﬂtf}%m% @RYe FRIdIR dynaymetiod xaewnfn wiki | 1,

for exa as described In . In a further enmbodi nent, an
anti body of thefwrtb%mtheﬁlhvémtibeﬁe%ﬁypmmfe byt shemisshtimthes)s Ot BhEEHRNE on of

hyper phosphor y| Siggnttéwmaﬁégta@h&ch&dthggupr ain or spinal cord in an ani mal
nodel , for exan% | east about 5% 10% .20%. 30%. 50% 70% 90% or
nor e. Hypi@lrﬁBlhosphohyIOm @@mpéweﬁhyafbém&@?écloéo“ﬂ%?%@“‘aﬁ% ifFRSEICR's ep&ti ©°f ¢ for

pat hol ogi cal | y.yn6s RRRSPHOHY Iir@‘éﬂﬂmfda&%s&f styﬁﬂ'letlcsétﬁlbtaﬁsreé}a_ﬂ-%er@fn A¥b80. An
anti body of the present invention nmay also alter, for e reduce or

i ncrease, taumesheéeminedrt eartialy oh éﬂtﬁ?lbd‘ﬁle‘eée(r dpmaip-delelpd Efftg;pﬁ%&l ICeiqy or
an ani mal md%lnbocinﬂ@n@mngle RMifd dnBBRiesafNébmplise dbBiin dYed BaSuct @9

70% 90% or nore. In one enbodi nent, the % reduction or increase_is
relative conpasrits wherdie teesntite, CHiiderasin has kegnaspgyed Ao FOSFUEYnER PRt i on

that existed Q%fo&ilﬁxeltltg %astth thneg{mgt BeptiB€ nla§ \R! subSiMIRE For thd BEtEN@YmaiaBUNT

or concentration t I'n an untreated/control t'reated subj eg
1016911 n one erctymmmmyamﬂﬁmpmaﬁwmmwﬁéorﬁh%@wb eirpgieih BT SKEY ”b‘rh%vent

or delay the S\;@ﬁ] %Bfe%%te RASluck @&s%&?%%aﬁﬁcu@aﬂ@eﬂ#&f@ﬁi&g@L'ihefoathb Y&pulatdtppat hy
in a SUb] ect. odi ment an anti resent i nvent.ion may

reduce or eli rmrqwalttles af thee@HR Q@n@llls?frrﬁteo‘?ﬁ@f)?’%l “H%l&‘f é?fe@‘éﬁ@ﬁiyatl?‘if‘éa"f 4elsi5d hy
in a subject. The, Syem QJT&JFWd pﬁné Qee(;t&re%@(;dlr%"'axpfg(}?%hﬁ@rll Odtistaad ddn@din, see,

deposi ts, hyperphosphorylate osits, insoluble tau de

neurof i bri || amg.f nnma@onaheappbﬁnsns |W @OW%@d VWO2008p158 62 pﬁg*épmﬂ"r 5y
aggr egates, | %Rﬁnﬂ&%&rtg 'anLeteQﬁéJCﬂﬁ l1bfhih laRd Prob ABEIs@Sth@c vRXbF epeddsifgI@lomain
neuroflbrlllary tangles in the brain or spinal cord of a subject. See,

e.g., Augusti naleteddgGigonstag regi®eur opat hol 103: 26-35 (2002). The synptom nmay

al so be tf FSc??r ESENGEL cerlin BhBYEESs, CRNEEINS, Bt lafilgcAlbiRiiRY thgmés, tvatiariid) dr he
serum bloo urine or cerebrospinal flui d, wherein elevated concentration

amount is compartivesgheretf@h therpyesens ipveption apegindhadins HiniRRcIes SaLbS AR SFIBR cal
synptom for exaak QescAbddein@fe &ML td ONEY phRst £8FNEN SirQfternatidn@l gilication
contextual fear conditioning, menory inpairnment, loss of notor function. In
one enbodl mentWOrRaRBBY/- i npairnent is assessed using a two-trial Y-naze

task. O[@ édeci fi g epbodhviaihent,t Be dnM¥udy! iodl anYigéRBiading feapment, a\‘&iﬁahts or
'perforrre substantially as described in Exa Ie 10. n on errb g‘%\r} t he

"at | east one SgHyRtipntheseof o [B% VBRHoR: COMPRSES obylif eaﬁ"? B JPIng 5o,

50% 70% or Yfhiod Br @ﬁ’&hfi‘lﬂbn WQWEventzh@m@warﬁlhb &lcldYasnR)iig akds berfrﬁfsl ois
significantly higher in an anti body. treate subj e&t than in

subj ect. In aaspeRlien Retwse ks Repmene ﬁ‘éb“f‘% P 3P Wﬁ?‘é’tﬁ“ﬁgﬁ %{’Eé}%a’]"go
i ncreased by afidl BasfecRdAtas 2F0thel OU2 dZ)Q%n Bﬁ%be%%g}ﬁ%%ub_ﬁ&%ally(}%ucem% or

90% I n another enbodinent, the two-tr zeltask rg) |({g i’i‘% att | egst
about two ti medndingandetherehy ncrepss; fau g éa“o?l milaslydt may PRI O M ent v
tinmes higher. gthe taatq)sﬁrwohwle:ﬂbﬂeaansmnscegwnmohﬁes tieat BRitlob the @ffe@orcfusnionng or
del ayi ng the onset of st. one s eur ade ner at i ve pat hy
in a subject ik& W "t"?‘r‘é? E‘B ing) I8 Rp 1O \é{rﬁtﬁgg%ﬁ'{‘ H?’%’?‘ Ar% ﬁ&nsgo‘% Croﬁf)%nutr?gbo"?

ef fective anmundy lm‘prca«etsawamwahedystdesme bﬂd)obja(ﬁtulm hzil'ﬂillefepwmmelnztvmgmmIItl on
further provides t hod of r.edyci or.elimnatin ast one m of a
neur odegener atqef’/'?% PBIops, gsspeiates %’l}gj%éciuqeﬁt Cr?gﬁﬁ‘“{?é Cg ain. Biast %XONPOV%

admi ni stering a3 alli@dapeibbves akd gbnefﬁﬁteeglbmofamldiMCloeéd mubemesamay lbc)dynthetuc

descri bed herejn. In one enbodi ect .is a RES
_organi sm sucHR¥e “5‘61“‘"‘%6 O ?Hbftétat‘?n °fj%tn?§rn‘§‘J§ AN Stﬁaggl ﬁh 8&;}%@%@%{0 Fment

t he subject is-a human. I11.Polynucl eotides Encodi ng Anti bodi es [0170] A
pol ynucl eoti de encodi ng an anti body, or antigen-binding fragnent, variant,
or



derivative thereof can be conposed of any polyribonucl eotide or

pol ydeoxri bonucl eoti de, which may be unnodified RNA or DNA or nodified RNA
or DNA. RO 2exanapi7’e, a pol ynucl eoti de encodi ng an anti bedy/IBBx1/002786

anti gen-binding fragnent, variant, or derivative thereof can be conposed of
singl e- and doubl e-stranded DNA, DNA that is a m xture of single- and

doubl e- st randed regi ons, single- and doubl e-stranded RNA, and RNA that is
m xture of single- and doubl e-stranded regions, hybrid nol ecul es conprising
DNA and RNA that may be single-stranded or, nore typically, double-stranded
or a mxture Qf uxd RGhAng 368kuAQUIBh €nisLrEPBAGEH iy Ibd PEssibld i@ dihipt o, adivity

pol ynucl eoti de encodi ng an anti body, or antigen-bj ndi fragnent . .variant,
or derivati ve PIayided 8 2capseryed binding sici(esr I's pin P@%%‘Peaﬁqggﬂ‘t?@’g%wgl%%ﬁ si ng

RNA or DNA or cbgdiratfaichniMNogente pofikyecandditial SBaH Vet @herambbdindyts or
ant i gen-bi ndi ng fragnen variant, or derjvatjyve thereof SO _contain

: t, . may . al
one or nore mSeMPIisEdheadditonpf pRgOHMORNATING ACKS HE IS EIL I8 O REIF i t y
or for other I14ea%6RScharaMeditick &tch RATEBCbMNGInYGEh of Provedears| Boret dytdtydimtord
bases and unusual bases such as inosine., A vari eg;z{_/%%ran?di fications. can be

made to DNA areroRNArate giachnans, i yey epkofi messoit 114y blegtg inseytygy feplicate

"pol ynucl eot i dsé'cifws‘eci@ﬁ@cs deiRAifoal delectc@ BastML fegidh dymaias. et abol i cal Iy
nodi fied forms. [0L7 a non-nat ur al

] An i sol at ed pol ynuycl eqti de encodi n
variant dP18pol ypéf PEENHEVERHOR ASORPYLFSi aﬁ’ﬂ‘ﬁﬁ%‘;@ 'gﬁLﬁof“rl?“?Ee.C&r.’S,‘St Sﬁem’ahy
i mrunogl obul i RfhGaeKsisher Ram@tst lifdludig bdrBhtivesaf antfbodY inwgculzarie.be tier €at ed
by introducing one or, more nucl eotide substitutions, additions qr deletions
into the nucl S8R9 eANdioquEN &SI FFF&"?%E‘HB‘& ngf:hl ‘H‘tlgﬁ(ﬁﬁs thgrlagrgﬁrgs SrsRhr e
anino acid substiuhdthéMisily Bdité ta0 Sariarddedaiguesisnotin@o thatd eftiuitied thendriacat he
encoded protein. Mitations nmay be int L@duced b%ust andard ‘tgchni qu«%%bdsuch
as site-direct8dualiitagaredics MpapeRnbE; WEEAIIR, SHYEIEsTEOUS, agnativody;
enbodi nent, CoRERANAbLYVROLATMIRE 18 CHiE-diruhsd nutapéreEis and @CRadediatd anegaresivor e
non-essential am._no acid residues. t[iOJ,721 As is vd\gll tkﬁ%m*' R;NAnnBXinbe
i sol ated from"hid Gylgimaping acid FOSIHUR; oRRe EBPPUME (I oYrMgpts dinciuding
transformed celkhisutibes) Shosidalkss thas B0l aHims , ackl elbsasitignsaéseli thanuA® amino acid
i sot hi ocyanate extraction an recipitati.on followed centrif tion or
chr onat ogr aphyUPsREPRS: ifé%‘hf‘%gq) g’,‘"“ﬁﬁ S}?}ggt%lg“ﬁ, ieéf ﬁ?’é&? ¥?‘81|%at°'3t5515]5% NR™ By
standar d t echnisgues 28usiin@scid fUbetiii@g/ REhiaros ahing acid Fulsatdiivhy &es thawilf abl e
techniques are fam |l jar ' in the art. In one enbodi ment t.hat. encgde
the light and 2R #adSYPSHRLPHs 657 t}{aﬂey %’Hi’lﬂ)aﬁﬁlysugﬁ@%boéﬂh%%e,ha%ﬁt%%w 4
si mul t aneous! yuBMinSieRRle3é Shy 3 abfiougid Svaitsnk,loalse tHapRasenaaid HAitutions

pol ynerase in accordapce with |1 .kn hod eyl niti ated by
consensus cons’%é‘n‘l‘t" P ?é?ferﬁfl‘?engﬁsre%?n’w}ﬁ@?‘i’ gﬂ?&%%@ﬁ%’r JLpg '%ng \g'h t he
publ i shed heawgbrnN& {Gmd, oe WaiODRINA "aoderativeandns atidadpstinides is ohs iwbchssed
above, PCR also may be used to isol.ate DNA.cl ones encodi.ng t.he anti y
light and heaW{f %Wé? Agd r‘fSHid“f’t'ﬁ ?plgﬁegew'ﬁhaé’ B? &7F &% %r‘%ﬁﬁa je ascszl?%cehnéndwﬁ@g
consensus pri rehifar @hark@ Rgailieh offanimoack] fpsidies haviag clde abaitsuwiln sicolas Clanges
regi on probes. [0173] . Lypi cal asm d ,._may_bhe |s0 ed, f t he
cell's using té@{ﬁ%%ﬁﬂéi%ﬁio‘ﬂﬁgﬁ ﬁ%t—‘h’ésegttafn,ﬁ'ers é%‘;?‘r%cafr}%nacrlref‘pvﬁ%hdt’%ﬁf %eeéqhg{enrslced
i n accordance (gt Nystkepaagmint, hisedine)k addin sidecdhaing (eg, spharticactdh glutnde taeid), ,
e.g., in the foregoing .referepnces, relating to reconmb nant t [.ques.
Of course, thé™ eﬂa&lﬂem@ifﬁp & i(ec'g‘agbglr" [ ﬁsé’a‘iaglnf’héfu%rrrl esant "leh\(;tfehjr%{)}lll% at
any poi nt dur itngsihd)eyitsnd)atidnpelapsidecehsins Gr g. sildydreq vadint, leurariey solsucifeQ prplihe, | n
one enbodi nent, th resent. i.nventio r QU C .50l poly i de
conpri si ng, cdﬁgri’yﬁ?rﬁbe ’ e%%%‘ﬁ?lp%l vt%%?gb%e{égkﬁazj}cgﬁ ﬁfggo@&gg n(ugfgélrué&%grgﬁ%
encodi ng an i naalimo gdobdnuing Nadde@omati side cheaamsi @iz .etyrosigpe.opheiyippningvnieyptophen. | east
one of the f heavy chal ' ' Phhet he
Uik CoRs of ¢ neals) AR ot Bl BE ol Rl ph i Phgh PR be b 4" 62
196% about 97%pdiag%equenced99¢hi aselt satughtionomutagenesis, and the resultant mutants can be

screened for biological activity to identify mutants that retain activity (e.g.. the ability to

biﬂd tau).



WO 2012/ 049570PCT/ 1 B2011/ 002786 - 59 - reference heavy chain VH CDR1,

VH CDR2, or VH CDR3 am no acid sequences fromthe antibodi es discl osed

herei n. Avoeonmnaupsrel y, the VH CDR1, VH CDR2, or VH CDR3pregBznso@fsd¢ he VH
are at |least 80% 85% 90% 95% 96% about 97% 98% or 99% identical to
reference heavy chain VH CDR1, VH CDR2,53and VH CDR3 am no acid sequences
fromthe antibodi es disclosed herein. Thus, according to this enbodi nent a
heavy chain variable region of the invention has VH CDR1l, VH CDR2, or

VH CDR3 pol ypepti de sequences related to the pol ypepti de sequences shown in
Fig. 1. IlAl&@he enbbeli example, tthepmbhvoactrqdluseequeﬁw apfly ichfsamefosk eagtoms VH CDRl
IS SEQ | D NO e I VI -
coR2 15 SEQ 1 BN R Tl of iR el AEBURRER bk P S
reference VH @BF@IHESSSEQMUBUN@ 625 ha@lnoopr Bife, dffeetrs an) amxtlbcma/ savjsdinkind | t he
present i nventofinPiudBiheaon AANRhORR KRGS o ROMREASL Wlatsocver.

consi sting esse y of, consisting of a nuclelc ac encodi hg an

i mmunogl obul i Thessatyyesc hhimutatint ahdye be egefoh tq vplplmmencqmn cisageh eor Inpra®ORA,

VH CDR2 and WGIC i cal
Lo the. Vi1 coBoogecoRlens AONRIBE CatRbyif AL MR RO £RRE Snlsags
one, two, threé,thd prasentf iny¢ngion sirg  disstogesh e!sewkgem herwmeAltmattvelm azmmgthM d
substitutions rﬂlé‘se@s@%&ﬁfényﬁa%r al'lrln&tﬁ)rdg’@'ag d*ﬁ-ﬁ%& trhe I&Qi'xé?)o f3dsf!

o mbodi ment

substitutions are conservati n one > am no aCI sequence
of the VH CDRSildns agaguirg) micsens@mutatons iy lilgthy tot eein Ahe fromeyeirk regéapsemule thd t he

VH CDR2 i s SE the VH
CORS 15 SEQ 1| BRE" S8porar ) miftoraflyhlefs STOD S5 B (ORL FRER (L sAlE 1

i nvention progh desslumrensisdnzent Pngcif philldn é@tardwmd@rbplablslt%geﬂmdl@ﬁ fygpnt
essentially Ofmolée{lleé: ARSI R0 BBerﬁeanﬁil &5 Go 6%8}{‘ ¢P qht'fggn %n]dm act1v1ty or

i rrununogl obul'in I'ight chain varla | e region where at one of
t he VL- CDRs ofltqrion|ip §inding palivityags nprevamegison a@irgembmldéa@ptmwr@hangh@l

VL- CDRs of t hg dd,ght v 0 0 95%
96% about 97%‘38 % m‘@%?‘%’é’%ﬁg ol ?%@?a?%‘r@eaﬁ%%&g?%%f g’c'#g? ﬁé\’?ne@ & ,

VL- CDR2; or VEXICERS! and HS fémtwnsleq@éﬁdé@ogmaémcvmy ahthebrndoded rIpSEl é%@d

herein. Al terQ@m{yV@'lbﬁmuB&?ec\{hca d NliebsiBie e Mrf‘t%rb@gi‘e@ﬂﬁm@& udi
are at | east 80% 85% 950, 96% about 57}’ 98%°  or 99% i dentica to

reference |i gkeehriugs ﬁemb@m&ein mhymelyamlfvmqumﬁkn@wm the & quences

from t he |gys} bodi e?au%x?&hé)%‘e?hshﬁﬁ Skdmplel BUSnot ARG &, B difidd U 'bmtﬁ@nt a
| i ght chaln variabl e region of the invéntion has VL-CDRI, -

VL- CDR3 pol ypejssingdnyeatiore ieays be chareelerized ysiig pol ypeprd ge lse‘qm@rm@@lss ﬁf)wn in

Fig. 1. In Onﬁel%d%géhe%% vtauBPﬁh@smAO@klﬁ@d Qn%%é‘d?&%ﬁ&s{a% th?tfaefa‘ﬁrlﬁﬁdu\é— CDR1
is SEQID NGO 26 he am no acid - - sequence of

reference VL EIRD (4%, SE@UbRINGS thy invegiogrmagbe 81P?da°fqﬁ’ée<bfﬁ fEoxEq Hloéfécfefence
of the referefaodébedeldie tadopaafitd @r%ﬁ@ buBflotQmiftd-to,[ 43 643 l)f‘th@@&tob@rﬁg

enbodlnent the présent invention provides an isolated pol ynucleotid
three different animal models for tauopathies may be used to characteriZze and validate the

tau antibodies (and molecules with the binding specificities thereof) of the present
invention.

[0164] 1. Transgenic TauP301L mice (line183): expressing human Taud4Q with P301L
mutation under the murine Thyl.2 promoter (Generation of these transgenic animals is
described in Gotz et al., J. Biol. Chem. 276 (2001), 529-534 and in international
application WO 2003/017918, the disclosure content of which is incorporated herein by
reference)

(0165) 2. JNPL3 mice expressing the shortest 4R human tau isoform with P30IL

mutation under the murine PrP promoter (available from Taconic, Hudson, NY, U.S.A).



conprising, consisting essentially of, or consisting of a nucleic acid
encodi ng an i nmunogl obulin light chain variable region (VL) in which the
VL- CDR1, wbD-2¢DR29&ind VL- CDR3 regi ons have pol ypepti de sequaBmasonigch are
identical to the VL-CDRI, VLCDR2 and VL-CDR3 groups shown in Fig. 1, except
for one, two, three, four, five, six, ven, eight, nine, or ten amno acid
substitutions in any one VL-CDR In cértain enbodi nents the amno acid
substitutions are conservative. In one enbodi nent, the am no acid sequence
of the VL CDRl is SEQ ID NO 26, 32 or 38; the ami no acid sequence of the
VL CDR2 GIQFQ I D W?)O?S?Fau%ﬁné)ﬁS@ ml&rhq( LeBEn@RAR t@@bﬁihﬁ’@g@ﬁﬁ&n@ﬁ uidee VL
CDR3 is . Fn anot her enbodl E’%‘t resent

i nvention promedéénr&npfi’sxwfa?féﬁ(qy %W?u@?féd{‘?é@ Wﬁ‘% oﬂ%r Pﬁ’d‘
essentially OfUSRL consi st ng of a nucleic acid encoding an i munogl obul i n
heavy chain variable region (VH in which the VHCDR, VH CDR2, and VH CDR3
regi ons HAUE] pol yphpkillgd astisqy andesgandnitedh aaresperimental dagde} gf penodggenesiye

VH CDR2, and \Qd'gaﬁ% &E?Q%Q%séd‘m’\@ Ep'ré?/eﬁhtgve Aetztm%rerF%@rﬁéoﬁBedﬂi‘ﬂta , thérBeutien No

aci d sequence o CDR1 1s , or 35; the am no. acid
sequence of t ﬁ@lwlwmewestas@@qﬂmgw dpging 3 apimaligstartsRriqr e thenerse Ay

sequence of t Q& VdLBRive Sadpihle® HQyndroms3 theddof 3T p[‘@&r?t&]dense"t\tﬁ}{gﬁ hel’tau

enbodi nent, the présent iInvention provides an isol at egq ucI eotid
T

conpri sing, - chindingtazer; Egsemtibedy) I dhe Inypntioris cxt!pHgf ity l&‘P’e‘P cpr%lﬁf‘td

encodi ng an | rsam&ogﬂ @e@w ihe dns@ s n@m%ué'gﬁmambtb&pamwswa s¢Mbiomis thasifctn & he
VL- CDR1, VL-CDRZ, VL- regi ons have pol %pe i de seguences which are

identical to ﬁW@PWmCERT& t‘\ﬂ_ém of Amels- ¥RE piseh BlaAeyredegengratiye |y

one enbodi Menty,opiGeBi QAo ﬁ)%ﬂ:UﬁrIﬁ% ﬂh@rabé’ﬁﬁc\é@m@%— tdquﬁE% |a§}:rﬁ\|@ g26, 32
or 38; the am ng acid sequence of the VL CDR2

39;
and the ami noaa#icdy)sefgihe neentien E%%Va\}@‘eé[f% itp §b’§E'Qt°I %"Nded% °r3ﬂ]e6‘Fte4é

[0180] As knoWReirBdelbiRrativt tauoSRRILER Gy inBRRE thér¥of. Qy}ﬁl\hﬁﬁﬁlof men@ﬁbqe@amandes or
two pol ynucl eotides is determ ned by conpari nucl ei ¢

n aci
aci d sequence ayPrasies Peludpdptt | a&e“%rll‘b‘éﬂdy‘ﬁuE‘TCE%PfaH%“ P?pftﬁ%k’%‘& J@‘hS%DOB'fS
second pol ypeptirdSoraryd (ngidC 1et)i df e&!ﬁ&ﬁh&yﬁﬁus&edpmﬁe@um W@ﬁtxﬂﬂertaany
particul ar pol ypeptide is at Ieast ag 40 9 45% 50% le5 60% g 70%
75% 80% 85%Ta000s gP BSoRSuERRt PR T cereprospinal T 9hetst

det er mi ned USieRgrifRhAP $SjedndA CAMAL SrisdAr Q@deadﬁ{ds quitvvar@sknnevmevematlbne oart
such as, but not IlmtedJ

t he BESTF T Wsconmg‘ qtf%t S*.la
Anal ysi s Pac kélgféape“k}’é;r%‘ﬁﬁﬁl%“f*@f anijplmoqehy ‘i e%f& HYsPueEp F&¥ity
Resear ch Par K hed faiStare (a6 ebikbinY CagedBih 66,0 Butibdlly)S hé i 1e. uﬁﬁSTEFlﬂfett&&Své: e

| ocal honol ogy al gorithmof Smth and Wat Advanc n li.e
Mat hemat i cs 2 tetapgutic puposesde a supist (piher Hga‘bng?t eXPEMENHE B‘Pdﬂ%%ﬁ? B8t ween

two sequences..xdR8 itifaPBe BE&TH tedd me@byegohdi@tiveapippathize imhilgnamntbjprdgr am
to determ ne whether a particular sequence is, for exanple, 95% i denti cal
to a refer encé‘e%déh‘ﬂ%‘?’fce according to the present invention, the paraneters
are set, ?i68}0ur S€ln &éGmtblmient, RaaPBinGiap ba@e (f., artl@tibbdyy off ﬂlf:Cl&if&hllbI&hﬁ}Zl over

e e e Bl LeRes PRSPl 05SSR PR o AP
sequence are athk awgshdy [0hEidditred ane terdbadiineat amibodshef prgseaait invendot boa, the
pol ynucl eot dehur%g.n rulrlgee chimera of an antibody of the present invention. See, for example,
Example 6 and 7. The tau binding agent (e.g., an antibody) may be administered by any
means known in the art, for example, by intraperitoneal, intracranial, intramuscular,
intravenous, subcutaneous, oral, and aerosol administration. Experimental animals may
be given one, two, three, four, five or more doses of the tau binding agent (e.g., an
antibody) or a control composition, such as PBS. In one embodiment, experimental

animals will be administered one or two doses of a tau binding agent (e.g., an antibody).

See, for example, Example 9. In another embodiment, the animals are chronically dosed



consists essentially of, or consists of a nucleic acid having a
pol ynucl eoti de sequence of the VH or VL region of an anti-tau antibody as
depi ct ed wo 20eil4es78. I n this respect, the person skill egcCirnBheo@rss wil |
readily appreciate that the polynucleotides encoding at |east the variable
domain of the |ight and/or heavy chainsggy encode the variabl e domai n of
bot h i munogl obulin chains or only one " The present invention further
provi des a pol ynucl eoti de conprising, or consisting of a nucleotide
sequence encoding the amino acid sequence of SEQ ID: 93. Table 2:
Nucl eoti de seQiaNEE tutindiReadéht fy‘gd ML arkii88dy0 dver sehérdl wpeke iok inonénit iSeadioes.

v

Ant i‘-body Nucl eoti de sequences o ari abl e heav i i
(VL) Chg.i ns NEzapgie, EE&’(T:I‘D}VIJIO A skilled artisan can readi y%es(igﬂ_g dg'sri]lgg l%g"llﬁ{eg'%lla? ﬁltsI eh t

GAGGTGCAGCTGGL, (ALGR) o dxhiA! Ekded®h Heute studies, dosing regimen for
CCTGAAACTCTCCT GCAGC%%%%GTTCAA TTCAACATCTCTGCTA SEQ ID NO. 8
TACACT GGGT CCGEEABCE TS GIISAS AeRIner (A g regimen for preventative or

therapeutic studies. The presence of the tau binding agent (e.g., antibody) in a particular
tissue compartment of the experimental animals, for example, but not limited to, serum,
blood, cerebrospinal fluid, brain tissue, may be esiablished using well know methods of
the art. See, for e;xample, Example 9 and 10. In one embodiment, a tau binding agent
(e.g., antibody) of the invention is capable to penetrate the blood brain barrier. A skilled
artisan understands that by adjusting the tau binding agent (e.g., antibody) dose and the
dosing frequency, a desired tau binding agent (e.g., antibody) concentration may be
maintained in the experimental animals. Any effect of a tau binding agent (e.g., antibody)
of the present invention in the tauopathy models may be assessed by comparing the level,
biochemical characteristics or distribution of tau in the treated and control animals. In one
example, the neurofibrillary tangles (NFT) are examined using the silver impregnation
technique of Gallyas or by immunostaining with monoclonal mouse antibody AT100 and
AT180, which recognize pathologically phosphorylated tau in NFT. The number or
frequency of Gallyas-positive neurons and/or AT100, AT180 labeled neurons in the brain
and spinal cord in antibody treated mice and control animals may be determined to
evaluate the effect of antibody treatment. In one embodiment, an antibody of the present
invention is capable of reducing the level, amount or concentration of neurofibrillary
tangles in the brain or spinal cord in an animal modell. The antibody may reduce the level,
amount or concentration of neurofibrillary tangles by at least about 5%, 10%, 20%, 30%,
50%, 70%, 90% or more. In another embodiment, an antibody of the present invention is
capable of reducing the number or frequency of Gallyas-positive neurons in the brain or
spinal cord in an animal model, for example, by at least about 5%, 10%, 20%, 30%, 50%,
70%, 90% or more. In a further embodiment, an antibody of the present invention is
capable of reducing the number or frequency of AT100 or AT180 antibody positive
neurons in the brain or spinal cord in an animal model, for example, by at least about 5%,
10%, 20%, 30%, 50%, 70%, 90% or more. The effect of an antibody of the present
invention may also be assessed by examining the distribution and biochemical properties
of tau following antibody administration. In one embodiment, an antibody of the present

invention is capable of reducing the amount or concentration of tau protein in the brain or



ATAAGAAGTAAATCTCACAATTACGCGACTTTATATGCTGCGT CCCTGAA
AGGCCGGT TCACCCTCTCCAGAGATGATTCAAGGAACACGECGTATCTCGC
AAAT GAGCABOC1 DASHCCCGAGCGATATGGCCGTCTATTACTGTACTGI T PCT/IB2011/002786
CTGAGT GCGAAT TACGACACCT TTGACTACT GGGGCCAGGGAACCCTGGET CACCGTCTCCTCG
Nl -105. 4E4 -VL
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spinal cord of an animal model, for example, by at least about 5%, 10%, 20%, 30%, 50%,
70%, 90% or more. In another embodiment, an antibody of the present invention is
capable of reducing the amount or concentration of insoluble tau protein in the brain or
spinal cord of an animal model, for example, by at least about 5%, 10%, 20%, 30%, 50%,
70%, 90% or more. Insoluble tau fraction may be prepared as described, for example, in
Example 10 or in Goedert M, Spillantini MG, Caims NJ, Crowther RA. Neuron 8, 159
(1992). The amount of tau protein in a biological sample may be determined by any
method known to one of skill, for example, as described in Example 10. In a further
embodiment, an antibody of the present invention may reduce the amount or
concentration of hyperphosphorylated tau protein in the brain or spinal cord in an animal
model, for example, by at least about 5%, 10%, 20%, 30%, 50%, 70%, 90% or more.
Hyperphosphorylated tau may be detected using antibodies specific for pathologically
hyperphosphorylated forms of tau, such as AT100 or'AT180. An antibody of ihe present
invention may also alter, for example, reduce or increase, tau concentration in the blood,
serum or cerebrospinal fluid or an animal model, for example, by at least about 5%, 10%,
20%, 30%, 50%, 70%, 90% or more. In one embodiment, the % reduction or increase is
relative compared to the level, number, frequency, amount or concentration that existed
before ireatment, or to the level, number, frequency, amount or concentration that exist in
an untreated/control treated subject. _

[0169] In one embodiment, an antibody of the present invention may .prevent or delay the
onset of at least one symptom of a neurodegenerative tauopathy in a subject. In one
embodiment, an aintibody of the present invention may reduce or eliminate at least one
symptom of a neurodegenerative tauopathy in a subject. The symptom may be the
formation of pathological tau deposits, hyperphosphorylated tau deposits, insoluble tau
deposits, neurofibrillary fibers, neurofibrillary fibers, pre-tangle phosphor tau aggregates,
intraneuronal neurofibrillary tangles or extraneuronal neurofibrillary tangles in the brain
or spinal cord of a subject. See, e.g., Augustinack et al, Acta Neuropathol 103:26-35
(2002). The symptom may also be the presence, or elevated concentration or amount, of --
tau in the serum, blood, urine or cerebrospinal fluid, wherein elevated concentration
amount is compared to a healthy subject. The symptom may be a neurological symptom,
for example, altered conditioned taste aversion, altered contextual fear conditioning,
memory impairment, loss of motor function. In one embodiment, memory impairment is

assessed using a two-trial Y-maze task. In a specific embodiment, the two-trial Y-maze



TCCTATGAGCT GACT CAGCCACCCT CGGTGT CAGT GT CCCCAGGACAGAC
GGCCAGGATCTCCTGCCT TTCGGAGATACATTGCCAAAGCAATATACTTATT SEQ ID NO 10
GGTAT CAGORGAMAIEIBECCAGCCCCCCTGT GT TAGTGATTTATAAAGAC PCT/IB2011/002786
ACTGAGAGGCCCT CAGGGATCCCCGAGCGATTCTCTGGCTCCAGCTCAGG WO

2012/ 049570PCT/ 1 B2011/ 002786 - 62 - _s57.

task is performed substantially as described in Example 10. In one embodiment, the at
least one symptom is reduced by at least about 5%, 10%, 15%, 20%, 30%, 50%, 70%, or
90%. In another embodiment, the two-trial Y-maze task ratio is significantly higher in an
antibody treated subject than in a control subject. In a specific embodiment, the two-trial
Y-maze task ratio is increased by at least about 5%, 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, or 90%. In another embodiment, the two-trial Y-maze task ratio is at least
about two times, three times, four times, five times, ten times, or twenty times higher. The
present invention also provides a method of preventing or delaying the onset of at least
one symptom of a neurodegenerative tauopathy in a subject in need thereof, comprising
administering a therapeutically effective amount of a tau antibody described herein. The
present invention further provides a method of reducing or eliminating least one symptom
of a neurodegenerative tauopathy in a subject in need thereof, comprising administering a
therapeutically effective amount of a tau antibody described herein. In one embodiment,
the subject is an experimental organism, such as, but not limited to, transgenic mouse. In

one embodiment, the subject is a human.

III.  Polynucleotides Encoding Antibodies

[0170] A polynucleotide encoding an antibody, or antigen-binding fragment, variant, or
derivative thereof can be composed of any polyribonucleotide or polydeoxribonucleotide,
which may be unmodified RNA or DNA or modified RNA or DNA. For example, a
polynucleotide encoding an antibody, or antigen-binding fragment, variant, or derivative
thereof can be composed of single- and double-stranded DNA, DNA that is a mixture of
single- and double-stranded regions, singlé- and double-stranded RNA, and RNA that is
mixture of single- and double-stranded regions, hybrid molecules comprising DNA and
RNA that may be single-stranded or, more typically, double-stranded or a mixture of
single- and double-stranded regions. In addition, a polynucleotide encoding an antibody,
or antigen-binding fragment, variant, or derivative thereof can be composed of triple- -
stranded regions comprising RNA or DNA or both RNA and DNA. A polynucleotide
encoding an antibody, or antigen-binding fragment, variant, or derivative thereof may
also contain one or more modified bases or DNA or RNA backbones modified for
stability or for other reasons. "Modified" bases include, for example, tritylated bases and

unusual bases such as inosine. A variety of modifications can be made to DNA and RNA;



GACAACAGT CACCT TGACCAT CAGT GGAGT CCAGGCAGAAGACGAGCECT G

ACTATTACTGT CTATCAGCTGACAACAGT GCTACTTGEGTGT TCGECGEGA GGGACCAAGGTGACCGTCCTA

NI - 105. 24B8-2000498EQ | D NO. 12 PCT/IB2011/002786
CAGGTGCAGCTGGT GCAGT CTGGEEECT GAGGT GAAGAAGCCT GEEECCTC

GGTGAAGGT TTCCTGTAAGGCATCTGGATACACCT Tcg TTACATTA

TACACT GGGT GCGACAGGECCCCT GGACAAGGECTTGA TGGGAATC

ATCAATCCTAAT GGCGCGAAACACAAGI TATGCAGAGAAAT TCCAGGECCCG
AGTCACCTTGACCAGCGACACGTCTACGAGTACGGTGTACATGGACCTGA
OCTTOCAATCOCT R e, e e edhddally, o membolially moriles
TCCTATGAGCT GAGTOAGCCACCCT CGGTGTCAGT GTCCCCAGGACAGAC

CECCEEAT GCT L SGAPAT L W EHCARAANE T GT hdratural variant of a polypeptide
GGT ACCAC-JA@éﬁfrG\CCAC-IGCCAGGC%%’ITYE GIGI' TAT TGATATATAAAGAC ,O p P p.
ACTGAGAGGCCCT GateAAPareT orasueirbacpasercomrnpelabybin heavy chain portion or light
ACTATTAC'I'G'I'CAAT%%@A ore nucleotide substitutions,
Nl - 105. 4A3- VHagE@qs or Nedetigns into the nucleotide sequence of the immun

g&%%wﬁ%&%gﬂ 9." Gare introduced into the encoded
TGCACT GGGT CCGROARIECYREAGICRALAEGT Tty QuGTegdeGiephniques, such as site-directed
ATATCGTATGA TATAM AT AT AA R EAIROGR AT mERACGAEREG e amino
CAGAGACAATTCCAAGRACACGCT GAACT TGCAGATGA o

GCAGCCT GAGAGT e AGALINTOISETON STt PTCr @I apindeesfielgnino acid residues.

GCCTTT C&%W&@@[Wﬁgmal B cells, hybridoma cells

or from other transformed cells by standard techniques, such as guanidinium

isothiocyanate extraction and precipitation followed by centrifugation or chromatography.
Where desirable, mMRNA may be isolated from total RNA by standard techniques such as
chromatography on oligo dT cellulose. Suitable techniques are familiar in the art. In one
embodiment, cDNAs that encode the light and the heavy chains of the antibody may be
made, either simultaneously or separately, using reverse transcriptase and DNA
polymerase in accordance with well known methods. PCR may be initiated by consensus
constant region primers or by more specific primers based on the published heavy and
light chain DNA and amino acid sequences. As discussed above, PCR also may be used
to isolate DNA clones encoding the antibody light and heavy chains. In this case the
libraries may be screened by consensus primers or larger homologous probes, such as
human constant region probes.

[0173]) DNA, typically plasmid DNA, may be isolated from the cells using techniques
known in the art, restriction mapped and sequenced in accordance with standard, well
known techniques set forth in detail, e.g., in the foregoing references relating to
recombinant DNA techniques. Of course, the DNA may be synthetic according to the
present invention at any point during the isolation process or subsequent analysis.

[0174] In one embodiment, the present invention provides an isolated polynucleotide
comprising, consisting essentially of, or consisting of a nucleic acid encoding an
immunoglobulin heavy chain variable region (Vy), where at least one of the CDRs of the
heavy chain variable region or at least two of the V4-CDRs of the heavy chain variable
region are at least 80%, 85%, 90%, 95%, 96%, about 97%, 98%, or 99% identical to

CCGCAGTGGTGCTCTTTGGGTGT TCEEC GG?AC?AA CCGI
n G oglobulin suc tl%bt\ one

CG NI -105.24B2- VL SEQ ID NO 14

CCTA



NI - 105. 4A3-VL SEQ I D NGO 18

TCCTATGAGCTGACTCAGCCACCCTCGGTGTCAGT GTCCCCAGGACAAAC

GCCCAGCAMIOCEIR®AETT0 GGAGATGCATTGCCAAAAAAATATCCTTATT PCT/IB2011/002786
GGTACCAGCAGAAGT CAGGCCAGGCCCCTGTGTTGGTCATCTATGAGGAC

AACAAACGACCCT CCGGGATCCCTGAGAGATTCTCT CCAGCTCAGG

GACAGT GGCCACCT TGACT AT CAGT GGGGECCCAGGT GGACGATGAAGCTG
ACTACTACTGCTACTCGACAGACATCAGTGGTGACCTTCGGGTGTTCGEC GGAGGGACCAAGCTGACCGTCCTC
1018211 n one enbodi ment, the present invention provides an isolated

pol ynucl eot i dg GO hbalyREain SQOSHRE, VIGCORS R VLACDR3 @hinoQEidGeqRh&s oG . a
nucl ei ¢ acid encodi ng_an i munogl obul i n heavy chain variable regio

| east 80% 859gtibodiss disshgseddegeina pblirmayydly. §mo,YdfrDBboy uiCd5ds 77 gfﬁt@%‘gﬁ to

reference heayy;mbak e, atdlaoRgt SUROGSRED %, 9498, 6%, uboacIThe SE8YH BT t he
ref erence heavy chain variable region is SEQ.|D 13, 17

vy £ . NO. 9, or 93. .
[01831In one etiisal ieriefercnsrehgvushaie YmGOR i o PR tds Vart RIS painggacid
pol ynucl eot i d?qugn:_p{ FrSinNle ab@8bieS ldisORsASRAN. | Pluk YacRbrdin@l to GRIB Sinbbdif@niod  a
nucl ei ¢ acid encodi ng an i nmunogl obulin |ight chain vari %ggg regj o
| east 80% 85dav9CRingzuablogegionpbile igvefiondes VarCIdRb, b “H%8% Py e
reference |i gBtiyfddald séfuended rQRBd RTRARApITRIptidd BRuences shown in Fig. 1. In one
embodiment, the amino acid sequence of the reference VH CDRI1 is SEQ ID NO: 23, 29,
or 35; the amino acid sequence of the reference VH CDR2 is SEQ ID NO: 24, 30 or 36;
and the amino acid sequence of the reference VH CDR3 is SEQ ID NO: 25, 31 or 37.

[0175] In one embodiment, the present invention provides an isolated polynucleotide

to

comprising, consisting essentially .of, or consisting of a nucleic acid encoding an
immunoglobulin heavy chain variable region (Vy), in which the Vy-CDR1, Vy-CDR2
and Vy-CDR3 regions have polypeptide sequences which are identical to the Vy-CDRI,
Vu-CDR2 and Vy-CDR3 groups shown in Fig. 1, except for one, two, three, four, five,
six, seven, eight, nine, or ten amino acid substitutions in any one Vu-CDR. In certain
embodiments the amino acid substitutions are conservative. In one embodiment, the
amino acid sequence of the VH CDR1 is SEQ ID NO: 23, 29, or 35; the amino acid
sequence of the VH CDR2 is SEQ ID NO: 24, 30 or 36; and the amino acid sequence of
the VH CDR3 is SEQ ID NO: 25, 31 or 37.

[0176] In another embodiment, the present invention provides an isolated polynucleotide
comprising, consisting essentially of, or consisting of a nucleic acid encoding an
immunoglobulin light chain variable region (V.), where at least one of the V_-CDRs of
the light chain variable region or at least two of the V -CDRs of the light chain variable
region are at least 80%, 85%, 90%, 95%, 96%, about 97%, 98%, or 99% identical to
reference light chain V,-CDR1, V -CDR2; or V{-CDR3 amino acid sequences from the
antibodies disclosed herein. Alternatively, the V-CDR1, V -CDR2, or VL-CDRj regions
of the V| are at least 80%, 85%, 90%, 95%, 96%, about 97%, 98%, or 99% identical to
reference light chain V -CDR1, V. -CDR2, and V-CDR3 amino acid sequences from the
antibodies disclosed herein. Thus, according to this embodiment a light chain variable
region of the invention has V. -CDRI1, V.-CDR2, or V.-CDR3 polypeptide sequences
related to the polypeptide sequences shown in Fig. 1. In one embodiment, the amino acid
sequence of the reference VL CDRI is SEQ ID NO: 26, 32 or 38; the amino acid



WO 2012/ 049570PCT/ 1 B2011/ 002786 - 63 - am no acid sequence of the reference
| ight chain variable region is SEQ ID NO 11, 15 or 19. [0184] The present

i nvent i orwalsr/idpsmbudes fragments of the pol ynucl eot i degcofiBttheoiizent i on,
as described el sewhere. Additionally polynucl eoti des which encode fusion
pol ynucl eoti des, Fab fragnents, and othkgr derivatives, as described herein,
"are also contenpl ated by the invention. [0185] The pol ynucl eoti des nay be
produced or manufactured by any nmethod known in the art. For exanple, if

t he nucl eoti de sequence of the antibody is known, a pol ynucl eoti de encodi ng
the antibody g&jyele oaw&wrade fwloaDRbasiSEQI IDyNEOy A7,338s01z39] aod itgaimind end i des,

e.g., as described i ier 7 (1994), 242, which,
briefly, i nvols?f’é‘gr‘c?ﬁgt FrRRE Ll @P%v%?%@%%@% i g(fnécl eot i des contai ni ng

portions [of77 he semmecler aﬂmdm@, thd present inbertipn pmmahn rnglawddmlyngadzqtldg of
:those oligonucl eotides, and t cation of

lific
ol i gonucl eot i G‘é‘nggPéR“S‘Tt%S%S]S%“?&pr?& P &PYPISURE ) @H’l'jlgq cll%eeméor%‘gdl ng an
anti body, or afinugglobhiindgMEhbina@iEslt regioar(Vanin, wiich d:erVLvGDRW,eVIt @6PR2ahd may
be generated frc(jr&&cjcl eic acid fron(}éa sui t abl.e

containing a Nt regiong hays ROYPARIIdS SERIREeR JY g %{ﬁf"%ﬁ%%i‘u‘i@ C\}drttl]fa‘lv‘lahvl “abl e,
but the sequemmuwndt\hecanmghmﬂy siiawreiaHig 1, Sxdepoﬂ\inpma two,cthek cfoer ifide, sg odi ng
t he anti body may be chem cal synt hesi, ze obt ai_ned fr syt

source (e.g., S ‘%/’?n’aﬂ?’?tbd’&ﬂ? é’bl\‘é{‘ PR Pgd SEpst uné’fi\l,&l Iaf‘)broé‘F ﬁgrg egllP‘J?'r om

or nucleic acieﬁl;bocpmexﬁteruad)hryuxpodlcyd%uﬁmﬁnomssm’eatoed:r\fanwn Inamc ¢m!mslueenmrthcel | s

expressing the talr <peci (i Sn1I Rodnroue heas L o ek fesglgeia 10

express an anfi"B8df i ng" synt
hybri di zabl e tsa]uérh:e oBthea\nU CHR2einGEQAD Nhez'séq@ea&eandnhdaqmmb and nfgqu@merw@ an

ol i gonucl eot i %e @_@%R‘&sgﬁg?ib%d Qg 314 articul ar gene sequence to

identify, e.qg. omda c \ library that encodes the anti body.
Ampl i fi edomsgl ei c BCindSeg@nieydahen tbg/pﬂ@@Rt mmgntioherovizies eh oaktkdipetyoudepie cabl e

cl oning vectors using any nethod wel | ;known in th r 01871

nucl eot i de se{UBHEE B n%%tfprgegsﬁ%nﬁlal%g()fa% vl oge%untélﬁlgl[é: %$J ﬁe aré ?‘gody,
or anti gen- bi ﬁldmng)gﬂdbagmmw ahaim\aamibbleoegldef\’;xbanlwmclt ther\&apE€DRS, Het(@RH ned,
its nucleotlde

| ted h
art for the rr&ﬁ |orr‘fgl(]%’?4 E?ngl 8'1p | s euencse% %lcﬂ‘%w%g&w%on%éwo‘@b o

€°setience
t echni ques, stheC[dRz exntl 8d;-6DRAgeNPs isbowiPBRiget.dn ofis embOdlmentemMmeq agithe

ohntaus desciuked i SREHERY i o, L SOUL B 1 C i Adbateicter
(1990) and Austtb€DR2tis SIEQ 1D &dX.24, mnr%nandnh@aromolasd|smume@cfmanH CDR3 is
SEQ ID NO: 25, 31 or 37.

[0179] In another embodiment, the present invention provides an isolated polynucleotide
comprising, consisting essentially of, or consisting of a nucleic acid encoding an
immunoglobulin light chain variable region (Vi) in which the Vi -CDRI1, V.-CDR2, and
V.-CDR3 regions have polypeptide sequences which are identical to the V.-CDR1, V-
CDR2, and V -CDR3 groups shown in Fig. 1. In one embodiment, the amino acid
sequence of the VL CDRI is SEQ ID NO: 26, 32 or 38; the amino acid sequence of the
VL CDR2 is SEQ ID NO: 27, 33 or 39; and the amino acid sequence of the VL CDR3 is
SEQ ID NO: 28, 34 or 40.

[0180] As known in the art, "sequence identity" between two polypeptides or two
polynucleotides is determined by comparing the amino acid or nucleic acid sequence of
one polypeptide or polynucleotide to the sequence of a second polypeptide or
polynucleotide. When discussed herein, whether any particular polypeptide is at least
about 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% or 95% identical to



- 64 - Biology, John Wley & Sons, NY (1998), which are both incorporated
by reference herein in their entireties), to generate anti bodi es having a
di f f er entwarznreod4es7od sequence, for exanple to create amPOo®/IRZI1G002786
substitutions, deletions, and/or insertions. IV. Expression of Antibody
Pol ypepti des [0188]Fo||omnng nanlpulatgpn of the isolated genetic materi al
to provide antibodies, or antigen-binding fragnents, variants, or
derivatives thereof of the i nvention, the polynucl eotides encodlng t he
anti bodies are typically inserted in an expression vector for introduction

into host cel L&nﬁeh%Blyﬁaﬂld@%muwakté&u&aqgmg%étMsdlﬂs lcbxﬁﬁutﬂ'ufﬂfﬂérbﬁlys“ﬁware

anti body. Reconbi nant expression of an antlﬁs %ﬁ‘ or frag ivative or
€

anal og t her eoknova ig the agt spsh g3, buynot fignted toq FLh p%?ﬁﬁ“b{){g?c‘{ﬁﬁ'l“gﬁq‘ﬁf’ﬁeds to

a target mol egyliesii PaAi8SC VeRfish @ﬁfrmrﬂx @?ﬁﬁcs%&ﬁﬂnﬁ&t@ﬂoﬂptwdﬁbrﬁﬂcl@ﬁbdﬂ@ an
anti body nol ecul e or a heavy or lig hai n. of _an ortion

t her eof (pref BakbPyS Seisnssi PF‘M“g MH‘?—:‘S‘WeaWE/ SEFL; Bﬁﬁ%ﬁallﬁ‘fs \}%er |l‘§5 | BOMIREY n) |

of the invent hgaihRaorRERA AP BRERRE, AdEncke i Applfe@ Mdiltmaneruo8i)p4820f89t he
anti body nol ecul e rrg% be produced by reconbi nant DNA technol oq%Esaﬁfgi
n by

techni ques weld fisdigamest ﬁe&“ﬁé‘ ‘éfr'tom"'l‘}ﬁisbewﬁ@f‘ s seapgnees MERERr S

expressing a QIBJé/tﬁ'éi‘%lacﬁ.@ﬁdeclﬁg%&{t%kd@kdﬁgtoﬁbt@ﬂldemmeﬁﬂﬁﬁﬂtmg semfehamlfde
sequence are described herein. Methods which are well

skilled in thexagmle. Q3 Hentigaldy & lerepRg F7aygIce Aeprding |“bH‘e\Pé%sf"(‘)tr‘§"eé‘8ﬂT aﬂ‘ehl ng

anti body codi Pgmsaa:u%c@s ARGurdD RGAPhkthe p&rléaﬂﬁgférdfpdldnﬁtyals caloglated aﬂalthﬁ | onal
control signals

These net hods incl ude, for exsggll i.n. Vi tlro rr?
DNA t echni que&ill lspash plsthe geferenas polyrertide serpenss apd Yt gmsde Pemelggy, ‘fpng i on
The inventi onef {8 ksal nihBRFcHBRInG AP Bakd RfvEGE SgBetoaRIllsWED a nucl eoti de
sequence encoding an anti body nol e uI e of the mvepti % % or
LR ﬁ 5%bi y

light chd®®U her eoft, Ot cmbelmens ofr thej BRTENE RIS a !
i nkgd to ﬁ pE&m{s%senﬁmme&%%ﬁs aﬁzynudm% bl h*la\hﬁg dlnpc ly@atdodée s;aaqﬁmemoé
encodi ng the constant i t he anti body ol ecu s °

i nt er nat i onal MEpf Pt F?ﬁ?fs‘ %f‘ﬁ%w%ﬁ%ﬂ%pgé%'f %@fe %ﬁg ﬂﬁégeﬁgtfc&rﬂw no.
5,122, 464) angergch\eskmalnableeandqn&eamlsabpﬁrmatamat bﬁd)kblyﬂﬁqledmdescérmaﬁng atrieast such

“vector® or " BXpOESs Bgnel AL eRdeRE SRR P HERIE DEGEA S O o

accor dance Wi bbint 1hﬁn@bgsamn tHausnéri Gy aﬁleaTHeI‘prdsére 1f1®sfntxbmtfnmwuq1rmgde|sm o and
expressing a desi r?ﬁg ene in.a host cel Iioggn hose K lhe arm|on t he
art, such vecP8¥auclgy ee&‘s’i‘qr?mﬁeo%%‘?“é‘@f%"ff?‘{}m? d?%‘ﬁ%ce cCORST

pl asm ds, phag&s sequbicdSESE@QMM: 93¢t roviruses. In general, vectors corrpatl bl e
with the instant invention will conprise a selection marker, - 65 -
appropriate restriction sites to facilitate cloning of the desired gene and
the ability to dnibde 2andNucleetide sapuences efitharYwoand Voregoolafityeti c cel | s.
For the purposes of this inventigpecifivantibudiesexpressi on vector systenms may
be enpl oyed. For exarrpl e, one cl ass of vect or utili zes DNA el enents whi ch
are der|VDH fom-anit one ot-yoma
virus, adewd %Us vql&ﬁ':lr‘?f’tédé\fﬂlﬁ CeSB ov;fl F‘hg (Vﬁz rdo\\'/ainrz"1 tlﬁlgllelgﬁz}% MMIV or
I\/DVLV) or SV40 Vi rus cﬁldmers |nvoI ve the use of poI ycCi stronl C systems W th

i nt er nal nteor at ed

the DNA i rw;m;,#&z VH TétA(‘fc“rG A‘G'rt' I‘I%G‘T’E KA haves dant £ fore

mar ker s WsEnImANDosy < E?&UQIEEEP?EJ& c%’a;%é E% %62&&&% Hﬁ@@ % LAY |
G

provi de fjor p_rototrop @Gehel 9.,
antibiotijcs) or resis A@@g@f&%ﬁégggg ggggggfé(&@r&& ;2 tabl e
A T ACRSTACTG

marker gene can elthe(gé

expressed, or intrody Ab‘i‘ 8 p&%‘%@A@@HT@NCWG%@%EQ@@@AA&ETGGT
Addi tional el emsnts ”‘%:)Ac@ serderdrgeded for optiml synthesis of mRNA.| These
el enent s mEyys SICIR A G RO AGCOREEERC Gl TS TG RO C OB dGARRAGAC
transcripti e p ht%&%AG@@WG%TTQ@@A&%@M&MG@%&ACTTATT
SEQID NO: 10 | -rp pcAGCAGAAGCCTGGCCAGGCCCCTGTGTTAGTGATTTATAAAGAC
ACTGAGAGGCCCTCAGGGATCCCCGAGCGATTCTCTGGCTCCAGCTCAGG




[0190] I n particul ar enbodi nents the cloned variabl e regi on genes are
inserted into an expression vector along with the heavy and |ight chain

const ant weghmm4genes (e.g.,
genes) as di scussed above.
proprietary expression vector of Bioge
di scl osed in US patent no. i
cyt omegal ovi rus pronot er/ enhancer,

human heavy and |ight chai rcTaBstaN278¢Qg
In one enbodi ment, this is effected using
%%[DEC, I nc.,
6, 159, 730. I's vector contains the

t he nouse beta gl obin major pronot

i on
a

referred to as NEOSPLA,

er,

the SV40 origin of replication, the bovine growh hornone pol yadenyl ation

sequence,
r educt ase
very high

MeoTTy Tl TPl
gene and | 4
| evel expr g

AP AREEGTEA @A CEX POAGT U RE TRXABGEAGARen ciAnadiTaf
adenTeRatENSATCABt ScNELi @l TR Aoe e oGt osEt daraGas
33cRACRAc@RiAdeedicesaupon i ncorporation of variab

bl at e
ult in
e and

const ant

418 cont
expressi o
cells may
i ncl ude,

pEF1/ H s,
and pZeoS

AGI08R4BENeS
ai ni ng nmedi y

nVwect or whi
%) 1HRe. 1D
but™ are not
pl NDJ GS, p#
V2 (avai l abl

CAGGABEAEEFE O GARTETEE 6t TG GO TCRAROREGC PYGEEE Cea T
I5caaaAREt PRidRNAhe camPt T¢dmidaenTTEE TCAMITHE ATaRY
G ch8T68OER e RlceetEETEd AT RAIICE TSR ONGEAT CUUrATYO
e ARTeSEAt TAdVGBRRRORC e cabasnTt @@ oeGt
lnictchedrt ol stird ScoeONGS A qTIACKI M ZeRcA TERRCINGA

RGCHENVY 26 A DB\ rEen2 Ac PIRAGIR MY T e pEBENEE AT CCp
ecfrroaniroid ragencaSenc Al @gEcTCALccaotcpiasm d p

on i n

LiC
or s

VAX 1|,
Cl

(avai | abl
of transf
i nununogl
66 - can
are al so
i ncor por a
hi gh expr
systens &

eNILT08 By BB ON¥
orned cells

obul i n heavy
@ Noed ¢
taught in US
ted by refern
ession | evel
re di scl osec

e c TNRIRSOTGAMICAGCEACCEN® @G TCRGTEEACOCAGGRINS AGU
fcetcthosecadi T Texpe RS ST G TTRTCAARGghA T ERG T AT
candcthght GAARI 02 G S ACEIUL G OTRS TEXTAT T GRTA BA TANRAGAKI
ricTGhGRGEXEITRl AEGARY CCOhER G A CITSITEMS GC MeCATITCREST
b PERADACTOSCGTI,GABE A TCAAEREE (X, BREGE ROACERELIRGHC TRh
@IUTA T ACT ¢ BCATAAGELGAOEEGAGTGCTIGICT CT Y SE @R G T ECEe
SGAEGEGACCRAGIrgagleettimy. O her exenplary vector
e.g., in US patent no. 6,413, 777. [0191] In ot

nber s

ch
e
chis
f or

S

her

enbodi men
derivati v
const ruct
2003- 0157
expressi o

tm-tds.et/san?,l.t
es the (0) ¢
Sk RG2S, |
641 Al and i
n systens, Nn

QAGES GCAGCCEELTAPAGT DT AGECEAGFCIPRSAC S AGYGT G¢GHRGESTCo
fccrica GROVETECTRT GCAFC OEC EGGATERES TH S AATCHST ARECERY
aseAdTSCEDSEEC (AGCUSCPAat@PRAGHHHCTCA R BRCEUBIGASHLT
ATOTPCT AT GAGCERHASTAAT AAATACTARGOASAE T CLAT GARKHCCG
NATITICAC A DeTECASTAGATR AT T OFAAGIASIPESC TS HBAT BECHEd PR

light chajns of antihGORESCRERGCAEI THAOGACRECEETHAGIASITAGTETHBEARAGITCSAI

construct).

(IRES) to

These syst
provi de rel

@rsTARGanT GEGCBBECAFCTHIAEICHAPCE T BRYSHHHRE &% Cr
ACAGECHABCGPEIRBAEILETETCETESG badi es

Conpatible 1R

r
oni ¢
bn no.

and

T

y Site
ES

sequences
i ncor por

expressij#ﬁg§gf§§£T%t

anti bodi e
the vecto
been prep

s di scl osed

r or DNA sed@FeETEREONTHRT R CTHRBART P& YT
ared, the expCERSTARTGEEAGICGREPCREAT PRGTRICAG CrREBCAHE B

NI H5diASeV 0§ 66 CTA TESGCPBEAGHCAGE CAEC AV OIS CAITERCL SCAEG-AARC

TEESAGSRT AT GGTCTREAGRTGHHRT TG TRTGHAATIY
|\EATACHBEORERAGTTAGEELHBFGC I REIE CEREATUTATG

PACPRACEAGEGICGEEAICEET GRFACHTT LTS REF EC
G@f\C@gﬂéG%ﬁﬁng{)

host cel Il
acconpl i shed by various techn

These i nclOl8®, ~ but Iapee ARPodimeRts B Rresent; NXEIUPR PIGVHIFS i ACISUHER §°

| nt roducti

GPAGECPREAMPGRGAGEGTREBCt he host cell can be

ch
Df
once
dy has
i ate

ues wel | known to those of s

b 1)’“310[?60%9

e art.

€

|'i pot r ansf ect i.@iplithd) Goonfistéhg, edsetFRINE (JF) 0O onsishiag st Afubitic Ridteapddass an

f usi on,

cal ci um phosphat e .
mi croi nj ect i onmmypeelebyhia beavy chainvanighlg reien ¢

precipitation, cel

e 83y Bty S 8

%{? gbol:g't\lA’

i ntroduction igh#0 98NEoBBL of 95%iidentital 6l AsfeterzalheavyBhpitOS AL dhe embodiment,

co-precipitation nmethaod. The host c
are grown unddhc FBRAAES SAeRssH g Te
chai ns and heagy)xdains,
synt hesi s,
assay (ELI0ER)

Exenpl ary

radePWhﬁ%é%é

g%ls
@k
and assayed for
echn

R

heavy and/or light chain pro

ass

SR ERT StAbL BHCL: TH PG

tein

i i ncl ud -linked. i bent
) Ry G RSP B, ANE Y PRV

sorter anal ySicSmpfidked) conkibiiAgnedibrmialg hegmos cosisting dfhe dutke. adid kadjdiipe an

expressi o
and the t

n vector

ransP@EWé%ﬁﬁéﬁ?E%

e L oy B0k N SR SPac

nr que

b G} aues

S to

produce an anto7t)dgf @rooeser 95% idesricakbb hefekenatdiphr chagdV heneng embddisents the
i nvention includes host cells containing a pol ynucl eotide encodi ng an

anti body of the invention,
| inked to a heterol ogous pronoter.
expressi on of doubl e-chai ned anti bodi es,

or a heavy or light chain thereof, operabl
In particular enbodinments for the
vectors encodi ng both the he

and light chains may be

y

avy



WO 2012/ 049570PCT/ 1 B2011/ 002786 - 67 - co-expressed in the host cell for
expression of the entire inmunogl obulin nolecule, as detailed bel ow

[ 0194] Thewbast2/med7’h nmay be co-transfected with two expr @essiBmivetsy s of
the invention, the first vector encoding a heavy chain derived pol ypepti de
and the second vector encoding a Iigh[6§bain derived pol ypeptide. The two
vectors nmay contain identical selectabl’@ nmarkers which enabl e equal
expressi on of heavy and |ight chain polypeptides. Alternatively, a single
vector may be used which encodes both heavy and |ight chain pol ypepti des.
In such situati,QRScidlsbGuchéddtihERRidhct BgRdNaRUAUBRUSEYN RISBIEID NEE or,d5tbhe
heavy chain to avold an excess of toxic free heavy chain; see Proudfoot,
Nature 322 (1936), 52; Kohler, Proc. Natl. Acad. Sci. USA 77 (1980), 2197.

The codi g spIuCIOPR: bREerl NBvdABEY %158 HclLidhfraghitdisnsr IRYpdIAiiRIebSdRs CDNA: Or
genom ¢ . 101951As used herein, "host cells" refers to CE| I sdgh%c.h
P ENTA ng at

‘har bor vect or invewsies: eudesabers Elighese Mshtienally PRIXT Ay HAS

| east one het g{il%&%ﬂ&sg%@-frdgﬂleﬂt@,sﬁrfd BihkP asrivatividl aser&eided GereinS @rablison of
anti bodi es from reconbi nant hosts, the terns "cell"” and "cell culture" are

used i nt er chaeeietigted by theiyeati?te source of antibody unless it is clearly

speci fi eqopiser Wi Sene bdlyMRiclREided@ias e preIuBMESrYm&Huf4dGdradnsPinly drethddoimotvnen
"cells" may nean either” fromspun down whole cells, or fr.or’(rja t he, cell
cul ture contathsi AG ST Hexemalemdfi thim mplgotdse seanerren b dhc anfiody &1 SBY R vari ety

of host - expr eggiRRINEEE Qﬁco@%ﬁ%ttﬁg&ntﬁ&ﬂy RgayUbd hdserfbled GopXEHeas@llanynthesied
nol ecul es for uSe in the net

ods descri bed herein._.Such host-e Ssjon
syst ems repr egbgaNuCIBtides g hes GRFEedtin K UBEFNE %Iedﬁ.lg#ég’?q‘beﬁ Vn@géﬁs?hr?my be
produced and SuRSEBHERT InVolReY thé sydthesib Ut owkigghikflipEaIMotiae dogtaiiivigofortivmy ,

when transforned or transfected with the qﬂgroRrhate ngﬁleotlde 0 hgg
sequences, exgf beseannesmcotipg, thegpabady cangealing @nd Healgioh ffoph O PYCCH &R e

i nclude but apgMek ahplifichB6h 4fahdligiaTigancRokdes UgRCRs bacteria (e.g., E
coli, B. subtilis) transformed with r%%pnbuﬁant bactﬁ;iophage E@@bm@% smd
DNA or cd@H6h DNA Akgpaiiehiona vRRYBICEOldsn €AF N8y 2An ARS8y CbdiH§e s Gt Bhces:
yeast (e.d., FAGROAI OAHEESor BIrvhi ) therean Sfa@rbdegtnedatell fi@s aubleivamid Yioast
expressi on vectors contain%gg ant i .body cgdjn . Se uences;.élilsecttib(%elis!mt
syst ems i nf ecSHEOIE SOHFF-JE B SISNA SPRIDINE 4 QRIS AR SPEHIREE Ay g 8PSy

bacul ovi rus) Ge4ifale Nl Ghastquére vf GRdinfighdyanslenleis knpivar mekdid asd steding
infected with recaombj nant_ vi.rus ﬁxpre siog Y %LOQP %e'q? lﬁauhﬂ&J wer
mosai ¢ virus, HEAMPOdYIBRE RO ChegusTy syrthgized pRpRtaigrd from spliptlie P Ui f &
reconbi nant plagsysdd cONN B5&H0Rdr WRDINK $ibfagy generatdd fpdra,seri mipleoanidyipndfergbly

ant i body codi ng, sequences: O mammalian cefl. SYStENR. (& G GHibodsGlen NSO

as hybridoma cells selected to express an antibody) by PCR amplification using synthetic
primers hybridizable to the 3' and 5' ends of the sequence or by cloning using an
oligonucleotide probe specific for the particular gene sequence to identify, e.g., a cDNA
clone from a cDNA library that encodes the antibody. Amplified nucleic acids generated
by PCR may then be cloned into replicable cloning vectors using any method well known
in the art.

[0187] Once the nucleotide sequence and corresponding amino acid sequence of the
antibody, or antigen-binding fragment, variant, or derivative thereof is determined, its
nucleotide sequence may be manipulated using methods well known in the art for the
manipulation of nucleotide sequences, e.g., recombinant DNA techniques, site directed
mutagenesis, PCR, etc. (see, for example, the techniques described in Sambrook ef al.,
Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold
Spring Harbor, N.Y. (1990) and Ausubel et al., eds., Current Protocols in Molecular



har bori ng reconbi nant expression constructs containing pronoters derived
fromthe genone of mammalian cells (e.g., netallothionein pronoter) or from
manmal | arwoi2nieaEss7fe. g., the adenovirus | ate pronoter; PoE/1B2ACHO2E Vi rus
7.5K . pronoter). In one enbodi nent, bacterial cells such as Escherichia
coli, and nore preferably, eukaryotic cg@lls, especially for the expression
of whol e reconbi nant anti body nol ecul e, are used for the expression of a
reconbi nant anti body nol ecul e. For exanple, manmalian cells such as Chi nese
Hanster Ovary (CHO cells, in conjunction with a vector such as the ngjor
‘intermedi ate dhelbgy, fdmeVieyokdoay, N @ARI! wnipbmeWgﬁﬁmm@n@@atefmmuherbis an

Gene 45 (1050) " RGP REPER bl M AR, Chav AR i forg apE5 B Bler St o

host cell i n@xm@dtdmatmmeandequhwsmsocﬂpl@t@nmfan@(ﬂr ipferiamal i an ori gi n;
those skilled in the art are credited with ability to determ ne parti cuI ar
host cell |ingqy, whi e@gﬁ(ﬁ, Sesitivody b 1? {gtidet he desired gene product to be
expressed therein. enpl ary host P |l ines include, but are not limted

to, CHO ([Giés)ese Hpsibiverg ﬁ)dﬁlbw)moxmékﬁe RoEtegRtlc hAtidd s Srokidsahieodiey,aty
| ines, DHFR m gg',se%l ELA human cer VI cal ((:iar ci.no %\/ nke k| dne
line), COS (a2BUsPPidinge B WATARISS\Rf0 99T RY 559 dhpreot pixyhe

hamst er Ki dne)pblynmdesWﬁ&dinﬁ]a@ hftiHodik aﬁaﬁpl&fﬂﬁﬁhﬁﬁeé lnbi’n(liilbﬁ%ic)n \BéthfB&' 3T3
(rmouse fibrobl.as hanst e

t HAK ki dne P2/ 0, (mouse
baneas Aga. sodnririon o BOSTERS harnENehust B it s e RERTA T SOPPYY . Ran
(human | ythoéhﬁtcﬁl)blﬁ{mde)aﬁ&si(ohuﬂ&naﬂdbddibe)b} fragrilerd, depeivkioe aﬂﬁgm@lereﬁm g., bost

cell lines are CHO qr, 293 cells. . Hqgst .cell Jines are cal.l i | abl e

fr om commer ci EF‘W% &t \(l}'gl&teCZ’?mt‘ﬁ@“ mq'}‘)g% éivrl?“’?i bé%c{iéo b?ﬂ"%eﬁrné’ %ﬁ‘el ‘%Sffsf! gﬂeref“r om
publ i shed |it @na¢ arpelyn[laacﬁﬂ]aleaccmdfg dn aibody Mmoktule ek la &wﬁbmhgmwhhe ofhmsen
whi ch modul at es e ex sSsion nserted SE% ences, ifies and

]
P ocesaes. t he SR poRIEeT (e AP SRR oS B R, e e varaDl
nodi fi cati ons dfmaig), of G yroestydnatas begn cﬁmhepruhee&sarrfgr the p@ductioh @ahageybodf

t duct b
Bt eront hosPelestEami b &Ly Sieprtitaph 1NEA o Roey, danb g o<l pe
post -t ransl| at kosval mptheaesmmmgmauhddsnﬁod pifeparaigi oproin Py etpedshisg andlygedetide

products. Appropr.iate cel i nes .or stens can be .ch ure
the correct mSdiPTEaA oM ﬂ%y Sedngs uﬁ%"%‘fyfc‘l‘i‘gerﬁr“‘éﬁ’ éiﬁSCBE%‘fET’rﬁ’"e??'b‘iﬁé’?%ed
To this end, mhidarayoMeﬂ Kmosh toahdss skitlied lin msaiesam beh&sedetblddhsafuc meghdssied y f or
proper procesgjn nscrl t cos Iat

phosphor yl at i e O ctoHEalm eggeangl?ogéu qding. )76 gndﬁg e nae tx’anscnptlonal and
2012/ 049570PCFMSB2161161/06®20'11&@na156’9hese ﬁr&ﬂlﬁgi Feiude Oﬁogeim;ﬂe zhlvgﬂ‘b- lyec@hldnant
producti on of nbl nant te stab expressi on rred.

exanpl e, cell D;i\{an{e%s X sy'%eqc teCQmi XOredd 't" REHTET 15’688?"%? 28?“’@ rﬁ‘hﬁmboé’
engi neer ed. R&tub,@m\tuﬁranepjwabig vemqms emprcsmgvaemtcmbsda/\hqﬁﬂmwerrcbang aw hifitéblody
origins of re [ ells canb W th DNA ¢ trolled
by appropri at 84 O:lae%%%é)gg?eo%g%&élﬁ v o) & B lg}“ Ca}mn t ere?oﬁof’é\;avye?{hé%%gé?al
sequences, tr aasbleidomaoy opaahly hsltedrts p ppmhqtad&nyllvactbmnnaan 1hﬂsde thé audleotidnd a

Zﬁg?ﬁ;g? Lg gg %@Ence %8% dglg' tﬁcg ccgna?afd ngiogs?;fl t |2 Eb@y d%l. gcxilen sge %e%,?yfb‘ﬂlg do% di a,
and then are s}vnlmﬁ@esl WO /&80 Eend \)’éOrSlea% Bhe L&bagﬂtabl 8, m'a,n&zerandnhe he
(eoprot nant PERBleioRaN! 6 fie LRRAY AEBe L Rrkd Bu P SRl Blhr BB L5,

stably integrate the plasmd in Hromosones 4 of M'T oci
whi ch in turnextaphdgay et kgheédhaamd expanded into ceII Ilnes Thi s nmet hod may

advant 209614) Y be ﬁf&@mt 0, LG e'%&%rgfswn Jeu@ﬁ q{zre%& aply evxe%{o?sS%CS e

ant i body nol ecul e. [ 0200] A nu sel ectl on systens nay
i ncl udi ng but ageprdandeiyithelde tpreserit@nvention as a vehicle for introducing into and expressing a

desired gene in a host cell. As known to those skilled in the art, such vectors may easily
be selected from the group consisting of plasmids, phages, viruses and retroviruses. In

general, vectors compatible with the instant invention will comprise a selection marker,



herpes sinplex virus thym di ne kinase (Wgler et al., Cell 11 (1977), 223),
hypoxant hi neguani ne phosphori bosyl transferase (Szybal ska & Szybal ski, Proc.
Nat | . AcawlO 280104908A 48 (1992), 202), and adeni ne phospircTitbmgybargnst er ase
(Lowy et al., Cell 22 (1980), 817) genes can be enployed in tk-, hgprt- or
aprt-cells, respectively. Aso, anti - TR abolite resistance can be used as
the basis of selection for the follow ng genes: dhfr, which confers

resi stance to nethotrexate (Wgler et al., Natl. Acad. Sci. USA 77 (1980),
357; O Hare et al., Proc. Natl. Acad. Sci. USA-78 (1981), 1527); gpt, which
confers resi Stag;%?iai@rewmrkﬂﬁﬂbif&cilﬂ% diohiiMbl bt ihg Asir8d Berteind RieailitfN@tenter Acad.
Sci. USA 78 (1981), 2072); neo, .which confers resistance to th. .

ani nogl ycosi deneireglicaly thsgkamyoti o prokaryetic sells| Fosihe pupgses pf thig gayention,
488- 505; Wi apgmMius Bipadshieh agYor3yddiddhdy bSdinfi6yed TPbrsdk@spleVoneA3s ofR@¢tor
Phar macol . Toxicol. 3 é1993),_ 73-596; Ml l1gan, .Sci enég 60. 19.33& 926-
932; and Mor g&Hlizen PN almess Whighrre fezyed Bopaniing VEsss £Y8535 PoT s PARYOME
TECH 11 (1993)vimslg§ry3rila5;vir@d)ddéﬂwhg, vashihvira phallsvifue Skidames (REOVhyiONyCci n
(Santerre et alL ne 30,.(1984), 147, Methods comonly known in the art of
"reconbi nant BRMAMERhen SYAP ims Qhers invalye theae o @lﬁésé‘)éf”lcﬁéﬁe"i‘%wﬂh et

al . (eds.), Cyibbfile Bhdih®cRésS AdaitivRdIBC IR wiBtl0 he@yintedifed WA | YA &nibothsir NY
(1993); Kriegler, Gene Transfer cﬁ?d' Ex‘i)r_essi on, A Laboratglr('8 Manuql .

St ockt on Pr es$hroNpsqmag gy e SRSt hOICRERIUSINE 019 OLRBre PRI ¥ ﬁa W lectipn
(eds), Currenbf RiRtReahssticBliHTARRMakeN@sy sovidd e proféttapity & Hoasotrdptico He94) ;
Col berre-Garapin. et al., J. M, Bial. 150:1 81%81\), ich are | ncog.ﬁorat ed
by reference RECEFICTTRNCHET- apibiguss) ggresistance 3o heavymqinhuch, a5,¢popee; JA°
:cevel s of an @&Edtﬂﬂ)@ﬁnbaﬁ’l@regkﬂé Qalg&ithé?ebé Eﬁéc@l&sﬁd(ebytovtﬁ];etmnAaﬁnhénf:éscag ben,

or a review, see Bebbington and Hentsche The use of. ve .S ed on
gene anplifi c&REHEF S T u&“)@p‘r“@s@?&ﬁ"’ﬁ@i F’Bﬁgaraaéﬂ‘é’éa"f’ﬁ %‘?ﬁ%af) gﬁmglétfl s in
DNA cl oning, A3desive neéddSor dg@l‘éﬂalf%&esiyﬁf;n}l&?l. G‘h%k}eméﬂk&ﬂgﬁinﬁlﬁdd(fignaﬂln t Pe
vector system expressing antibo is anplifi e, increase in . the.level o

| nhi bi tor pr oSEHERSER SBULSIEREISOR RS TR TP P R R R Mg Epn

copi es of thespagiker gene. Since the anplified region is associated with
the anti bodél gene, produ?ti on g.f t he aqt i%od}/. V}/I |1 .al so i ncr.ease; See
Orouse etlQ1901 wp| | Inpariiculggjegibodigepts dhesglonedvatiably segian gengt p1eussTisd, iy iy,

al | ows scal e- yppreRiogivé&ol Asrgewigibel htasy aid lighe clikersidanadntpediyipges @es .human
Techni ques for rrarm?ll anhcel I cul tivati og) urélider tJ sue cul rure con it}'giisons
are known in CREYYZPE lighi $hHR CPISER! 1BI9P SIS ISS SRtV oA 2Uf FUPE ™M™ i n an
airlift react @ effdctednusthgC pioprietatySexpiesdiore vectod af tRiogenOIDHANIND) tefered torms

ent rapped cel | re,. e.g. iLn 'l ow fiber ,6racapsul es, on_.agarose
n cr obeads or @Hgm é’éﬁf’%ﬁdg’ésﬂg Patﬁ’écé‘esﬁ{/”amﬁgr Colﬁ"ge‘éeicg)édf’or{gﬂrésga&]e

sol utions of pebypepsiae praanedrahgiden theedolry betacglehis tnojar prombregrted SYRGphy
met hods, for exanple gel .filtration, ion-exchange chr.onatography, .

Chr omat ogr aphyrevel ERkeieh e FRGE i TR e TR CRRisREs aer iy,
e.g., after pphéspharinifatasdiexsy htdndsixen @f tie diwpdrofoldte rdviuntgee pagi oxd leader

pol ypeptide or prior._t.o or subsequent, to the H C.chromatography . sten.
descri bed her é?q?f?ncfojélﬁ%]’%é?{z‘%S eﬁggo nd 4o Kyl oV&fyeq’s}%Ch %Vquﬁ |Sgs'e°ﬁ-°§firﬁt3)|°ﬁﬁs
fragments, vanpantmoerporatide of watiableesnd berseof regiont deees, maesi¢dtion ic LHQcslds, be
expressed in - | i an cel uch.as bacteria or.,jinsect or. t AP
pl ant cells. %@&wg? irg;amcgc} 3 lrneégll SPriaRes lTﬁg'Hﬁlc Z'llr(r:w%!():tlre gt%iarlln(ﬂhgéaggﬁbgger s
of the enter okaatenhnegassios vedorashidt is aapableaf elstigpedpodssian modukanyetic cells

Sal nonel | a; Baci |\l aceae, .such_ as ci | il1.S: :

Strept ococcus, ™ nb§ Wﬁ%‘g%%ﬁipfeﬁgn%i%v? ﬁtuoélhlg‘g%r.’a %gt)éévalu{t%l? g%’?ﬁg?l%%gg’;%ﬁ)ﬁr gcr}oét ed
t hat, when expinésd édplasmilapd®BY¥AR pHOMVHet.ex(R3dgoGE!/Hol pip8PGE deRe/HGMWRal | y

becone part of i usj o i€ ' ql.0 p ! st
i sol ated, pur ipfS E‘fgﬁ(&g% P Itil eﬁ%@a‘g@%%q?@H@?Fﬁ)ﬁkuﬁ%’?é’nag’id%ﬁ‘g@?w&h%ﬁ
tetraval ent f dnvigogsh, SantDibgyd Cas, zad @lagwisl p(d davailétde Eeorb Prdmegaylpdisanh¥). In

sel f-assenbl e j i L es: ' '

2ppl i cat i on WBEDTDokEERE pEE0 AR BE HaRiomap elsolrosd BhEk 1R ATBlatly
expressi on vedighrlsvainif imeuacilehwiadeaysing lighl ehainsds dupan afnegmapaton: Weichise

i ntended for the anti body nol ecul e bei ng expressed. For exanple, when a

| arge quantity of such a protein is to be produced, for the generation of
pharmaceutical conpositions of an anti body nol ecul e, vectors which direct
the expression of high levels of fusion protein products that are readily
purified may be




- 71 - desirable. Such vectors include, but are not limted, to the E. coil
expression vector pUR278 (Ruther etal., EMBO J. 2(1983), 1791), in which

t he anti bwoyorodd3tTg sequence may be |igated individuall ycrnBmit/be7sect or in
frame with the lacZ coding region so that a fusion protein is produced; plIN
vectors (lnouye & I nouye, Nucleic AcidggRes. 13 (1985), 3101-3109; Van

Fl eeke & Schuster, J. Biol. Chem 24 (1989), 5503-5509); and the like. pGEX
vectors nmay al so be used to express foreign pol ypeptides as fusion proteins
with glutathione S-transferase (GST). In general, such fusion proteins are

sol ubl e and cea teasitied oo fpaxamplecbyf roboticl systerds. dfektos systermcieal i thagit wridS

bi nding to a t he
presence of f Eﬁ&{t ri8ut dz% %ﬁ:angﬁéeﬁ%?vecfgﬁgﬁég grlc %Waqeéj% ﬁg&%ﬂﬁg%(}p
thronbin or f amtrcry heeimribisegsem pbedssafye hightegpressiont lewdls, tetga, x Bopedelt/dayget
gene B oduct ¢l Bk SLGRS0 L0 EDeiTTY. 6l v ohGR0RL ko i on o
cerevi si fa{@1,9’1br corﬂlmmthéyadnéqoﬂsneylsabe anuwdkh@rrmsgeneb)m frpgraees vamantsy or
cukaryotL© T GLARGARNLIITE oL IR B0 Bl MM EALIS R, IERN
El asm d YiQ![o7 an drosemmlsei xr(7 $§S m@thmomyheatloal publip@ionr . 2@23@15%9) AB@zd 157)
i ngsman et al
is commonly usneccc)llmgﬁﬁ:(f1 thef 7 g mnfeﬁzlln J;&ggﬁ IS'SF]oSnes% ﬁgljnsﬂglgﬁ& ﬁéng\ﬁ&c?dgﬁg f
provi des a selntarest @nchnwr k@tvy faod hahmhaantofwnmdmsohawbaswtodb@@ikﬁrwg at $imgle

ability to gr L Y. ones,
Genet i o5 85 ( TOIOSsEhaRieE heteQiu EAATDAfpdbbisrs R an AR, osdi dhir) ke

char act eri st i GREB) tchproyidestlatinsb hleheIldvekgezﬁ@n’ebosihenCwnmtubttelélEérseelieme@tar@/e
envi ronment f t :

Crypt ophan. [ QOUBTH e o el B9, (78 MRS b BtbiRclafba o TRGRCR) L in

pol yhedr osi s ﬂlerausWI(“A@mwvbatq thatt syph exsir¢syion Sestenzssmay hersedrio edeativply esedutor ei gn
genes. The vi E%é%ul?(aﬂ%@of*aﬁt &R@%Qﬁ: 5 Mﬂéghs?aﬁ‘ﬁé’pg;ll@a‘%iohs The antibody codi ng
sequence nmay on I VI y into nonessential regions (for exanple
t he pol yH&R] n gendpregengrpldy, eheatbe sestroF Bddseavriies encofing 8maapmamc SONPY/
promoter (for ﬁﬁé%klso&yhﬁasppéewbb%ya}ee B0/ regsnan v&&&%ﬁeqnﬁau@eat anbOQ:Y

nol ecul e of tﬂe I nventi'on €en reco nant y expressed, the

anti bodi es, t ArEreprigterhosiscell; Fdroductign of megiﬂﬁsmadmtqw@a\hyst@nléucmbe @ﬂcomlﬁé¢d

i munogl obul i g, {48 @hoibBR IGHEM b MEEOLE A1 inCRE TR inkluel AP NT €O
standard procedures of the art, includi n?ep or exanp by chr omat ogr aphy
(e.g., ion extmdedyte, tragsfacHpn ylduﬁmgtllpémlé onpusings ffngvgenle@rort'wefestp@mefu C
antigen after Pfo%ﬁa‘é‘d Ehsi%n v 5&&&a@bﬁé@?mﬁﬁ¥10@@f QA ARAPIM enCAE ! HGAt i on,
differenti al soI ubi | uge anmoni um su - precipitation, or by
any other st aﬁ'@Féi‘Plﬂle?té@h AR indectipn vithantgeryirus.c ExpiceHy, d?lasmlé)t’@foﬁsetl%eéto the g.
Scopes, " Prot gldi R Shddaf LMium pﬁ(psrphﬂg% pl)ég'bitﬁgm hbihod. TRERG cells harboring

Al ternatively, another nmethod for increasing the affinity of antibodies of
the inventi onthe§xmﬁ§eqnd§éarq0har®sr0p\at WHEr (OUBIPRSAPPIORTIFG 02 LT Ppaiystionf the

light chains and heavy chains, and assayed for heavy and/or light chain protein synthesis.

Exemplary assay techniques include enzyme-linked immunosorbent assay (ELISA),
radioimmunoassay (RIA), or fluorescence-activated cell sorter analysis (FACS),
immunohistochemistry and the like.

[0193] The expression vector is transferred to a host cell by conventional techniques and
the transfected cells are then cultured by conventional techniques to produce an antibody
for use in the methods described herein. Thus, the invention includes host cells containing
a polynucleotide encoding an antibody of the invention, or a heavy or light chain thereof,
operably linked to a heterologous promoter. In particular embodiments for the expression

of double-chained antibodies, vectors encoding both the heavy and light chains may be



V. Fusi on Proteins and Conjugates [0208]In certain enbodi nents, the antibody
pol ypepti de conprises an am no acid sequence or one or nore noieties not
normal | y we=0i@psmd wi t h an anti body. Exenpl ary nodi fi caCirapmian@7gkescri bed
.in nore detail below For exanple, a single-chain fv antibody fragnent of
the invention may conprise a flexible linker sequence, or may be nodified
to'add a functional noiety (e.g., PEG "a drug, a toxin, or a |abel such as
a fluorescent, radioactive, enzyne, nuclear magnetic, heavy netal and the

| i ke) [0209] An anti body pol ypeptide of the invention nmay conprise, consi st

essentially ofco-eQpreR@NH St hSt Bll FdSdxBRsNEOBLING enfitdSidiunpglobidinngoledute, as
chinmeric nol ecul es which conprise, for exanple, an i munogl obulin

t au- bi ndi ng doRailsd B at | east one target binding site, and at | east one
het er ol 0g@¥gy) por t | PR hdst &1l may ROl tkABfedted Withlwé Bxpréssios ve@brs BathYlimlehyor, i nked

in nature. The amino acid sequences may normally exist i epar at.e ot ei ns
that are broudt fifshyesipre engoding e heayy; Fainyderype glolygertyte ”l"{‘}e@e itV OY%H y

exi st in the AN PUBKN R Bk RdPpARRPrided The W Fdctcs Gesyediintaim idetcal usi on
pol ypepti de. Fusion proteins nmay be created, f? exa s.e, E%/ chemé)rcﬁ.gl

synt hesi s, or spgcteblemarkar vdidh rblpsau FHICSIOPI 5??&5@& igh&hin PRRPERNEhe
pepti de regi oNQetafveGOSREe ivBctbih@ayf 88 iukidwhieh @héoass BotR - heh323a] Hghe chati m
"het er ol ogous"” as appl i

pplied to a_polynucl eotide or a po ept.i d ns t hat
the pol ynucl edplyagtiges- Botugheipeticns. the lightchajp i ﬁdfﬂmgﬁgffillgﬁf‘%gtbefg?ﬁtg‘?geaf'¥om
t hat 01; L he r %ﬁéinaf?]%hﬁanee{msk ¥f IoQic}ﬁ%EﬁEhviytchiiiﬁ; Jaepng?ﬁﬁqgar@mzﬁmsd)ﬁ ance,
as use erein, a "hetcral ogous . po eptide” to pe fused to a t| body, or
an anti gen- bi riepbleg H’?%%ﬂn’f‘?adv%ﬁ'i%g% g‘r%&n&l&dg"f hesd Sefl'éﬁn‘éf’é:}?rag%lh?a%m a
non- i nmrunogl ol fight RRAidARSL dodlried cONE oB @FBmEPENAES, or an i mmunogl obul in or
non- i rmunogl obulin polypeptide of a differ th F.peﬁi gs. {?0211%‘_5’@}'5e qllisi%cussed
in more dOT%l el séumssdderrap ehost cellat efratiogs!ls which ArperYEewihan fa§R8nt s,
variants, or G&ombahhtvENA hREeRjuedfantihendoBivigniti ddastndyie f hetdrélegoubegene. In
reconbinantly fused to _a hetergl Qqgous pal ypeptide at the N or G term nus
or cheni cal | y R¥HPUYStEPTGEHET Bjdi‘ 3“‘88\?&%&30%5 ror‘fbﬁe-c8’8\g/'§f”5nhtmcs:’gﬁf Seérélf i ons)
t o pol ypept i degelpran®tdREcukQBP&RS utddafsrchdn@tabix @mezhae tanbinto df @sibodyyuress
reconbi nantly fused or cqnjugated to | ecul es useful .as l.abel s in ..
detecti on assdys Ay 81"?‘2‘8%8 er%?eetfh‘?tgeg V%Oﬁ‘gsl'lreﬁgvet%f’g?%?'%e&é%s&n}ﬂ? cells
pol ypepti des, ngHyt&n eliediforiplh dasn while talk] drdtons e celbcdture dontamingstottothal

appl i cations W92/ 0849%; W91/ 14438; W89/ 12624; US patent no. 5, 314, 995;
and Eur opean padsit anddps jusan %fﬂf’eéf’ 0 396 387.

[0196] A variety of host-expression vector systems may be utilized to express antibody
molecules for use in the methods described herein. Such host-expression systems
represent vehicles by which the coding sequences of interesi may be produced and
subsequently purified, but also represent cells which may, when transformed or
transfected with the appropriate nucleotide coding sequences, express an antibody
molecule of the invention in situ. These include but are not limited to microorganisms
such as bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage
DNA, plasmid DNA or cosmid DNA expression vectors containing antibody coding
sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast
expression vectors containing antibody coding sequences; insect cell systems infected
with recombinant virus expression vectors (e.g., baculovirus) containing antibody coding
sequences; plant cell systems infected with recombinant virus expression vectors (e.g.,
cauliflower mosaic virus, CaMV; tobacco mosaic virus, TMV) or transformed with
recombinant plasmid expression vectors (e.g., Ti plasmid) containing antibody coding

sequences; or mammalian cell systems (e.g., COS, CHO, NSO, BLK, 293, 3T3 cells)



102121Anti bodi es, or antigen-binding fragnments, variants, or derivatives
thereof of the invention can be conposed of am no acids joined to each

ot her by wepbvixaironds or nodi fi ed peptide bonds, i.e., poepB2odeci2sgist er es,
and may contain amno acids other than the 20 gene-encoded am no aci ds.
Anti bodi es may be nodified by natural _Rgocesses, such as posttransl ati onal
processing, or by chem cal nodification techniques which are well known in
the art. Such nodifications are well described in basic texts and in nore
det ai | ed nonographs, as well as in a volum nous research literature.

Modi fi cati ons hgBPrfC FebmBRYMNEIpeeskibn cBistans | JdaEihing a@kﬂwhmgeﬁm pentthee
backbone, the am no acid sjde-chains and. the am no or ar bo Ierm ni, or

on i eties séewmeofaappipgcelisde g metalipthionga PRRAtER PLireY pl PR &ITSSHe

type of nodifjgcat ipn daBxovies na@ssﬂa;noten tHee vaaia OJlru‘!!aVSKngr oHRWIEERm @he
several sites in a given antibody a given anti bod 9<frra co ta| n many
afﬁﬁhy

types of nodi Fmbedimeris backiial 5ol %‘éh ﬁﬁf‘%‘é’ 16f4% Gehhetd mee e’

result of ubi giist tpadidif¥or ABRxprBRI6nBRWHBIR rédfibinant aMibsiyGholvduld)ardtused for
branching. Cyclic, branched, and branched cyclic antihodies ga\ﬁ’é lﬁssulﬁ from
posttransl at i di¥ s¥aression o EuRRipant antibedy mglecyle feor Ewglaﬁtrﬂﬂ’?‘ FHrots

Modi fi cati ons i painddedasirbaly CHORENS,ah lc@;;]unoﬁ&?mlda%yécair isGdh, asahié ahajot on,
coval ent attachnent of fiavin, coval ent a tag}tumant of a hene .noi é{%’mﬁ?

coval ent at t adHsfEdiasready B5R BIIMOHE Cl5Mep PR SUraR CHomeglPYils i &6
attachment of egorkdsidhdym FdrRinGbddes] seate o/ Foek@vpdrain | Geriet 4509830t 100§ Cockett
phosphatidylinositol ., crass-|inkin cyclization, disulfide bond formation,
denet hyl at i one"flopl‘PéT?CBﬁ‘”BﬁFy 8094Vefit cross-1i nks, formation of cysteine,

f Ior mat i lormm‘n pyr Ogﬂ&t lﬁihiﬁéeﬂ?l%lufe@’séﬂ/ﬂoﬁbﬂofbﬂl e)@aﬂﬁii&r fs&iﬁbﬁ)&f/haﬁlhﬁl’ﬂan origin; those

gl ycosyl ati on, anchor forpmation ation, nat

met hyl ation, M§if F%’t“c}kﬂ ot prs sredy ]EPBR%/' t%gﬁé'l"éﬁ“i W‘C“kr"g't’gcﬂz@f s WS EBE si ng,
phos p][lor y L{ﬁltA i %é sife@ g&d tgéd i@fed ga@ 9mdaatt¢ eaexémhsanwhat Emmafsyuhdsatammes
transfer- medi at ed addi ti on 0 .ACi to tein

ar gi nyl at i on, nghdeubitqss oph Lt Efﬁ Zﬁ%ﬁ (8}6‘1‘ ese%ﬁ"&ﬁ% (2 ), gdrsl‘g a@%ﬁbl
I\/bljecgl ar ( Pr OI'()?Elhés@EHam-Eter Ellva@’lﬁieg,mﬁ@m rrlwusH Hﬂé@f’ftﬂfﬁn&ﬁd’uﬁbmﬂam}m@mwﬂ Yor k
2nd E 1993 Post t ransl at Coval e ] n P

Tohnson. . . (heskaerdsep 85 CRLGh dagpve g oy ST b g shseqy VERS. B,

Met h. Enzy rml (bab$ %mﬁ&&&aa;neyﬁmﬂaﬁﬁmmmam (ﬂmdese haNiter ﬂwotmacBAIsmm:%B

(1992), 48-62). (02 The p |nv oyvi des fo S
pr ot ei ns conpt('i“g?sﬁg“llﬁ%ﬁblésrﬂ’llﬁggy aB‘tSteé ng} n§"22‘3 Oé@we rlbg’ﬁ > or
derivative theypsebs: (mdseanhetoaraplagmuslm ymﬁmeu dﬁiothehal?éle]ls) | A Bingauman

csent i ally ofimRersre 25 typtan eyt e wede FRTRm R & ro
sequence of apy 29Becens. HB4tecef mtebeué/hypﬁ@gymnme domanbminedial gérvicke the

invention or the am C sequence o re of the VL regions
of an anti body*&¥icth 'S?“ﬁ\‘rlé'ﬂtﬁcgﬂ’ GHoR O &'ﬁ@ﬁ?lés dht\e/rﬁg‘?%nts thereof, and a
het er ol ogouss) pol ypepidddRns £ Gog kel strdim nan bt kesser mhixdi maduiatesahd enq:remlopmﬁt ein

for use in the diagnostic and treatne thosdlsc sed rlses
consi sts esseft§ '5?3?‘9‘? Frauenges 86W§$2‘F%a"§f"“§e?§8ﬂ/ &ptSi p(ﬁoé) gl\r/lltﬁ pf‘ﬁe am 1% aci d
sequence of aRmysiRHe Sudinvenodifitaiens ofe.gt, h@yéeslsylﬁ[am anﬂ Iauceasmg hjogly cleavage) of
fragnents, variants, or deriyvatives there e a equence of
any one, two, PIHFBEHCE fuanke wganéffha{}fea 8%/, OOt m ?msh \gltareiﬂgnts
or derivativesatdeliaepterisindnd speeifier méagusss ﬁmltyq:)eppuftdaslstsnpallemeassmgl aphe
enbodi nent, the fusion protein co e n o]
aci d sequence "S¥IARY “8f 4% enp °§“°?1 %ﬁ%lpﬁgtg%l!ag’geﬁ[@mm\g)ysge{&]esoc%mop
fragment, der icliésdeh wesnswre thea:o'rraﬂtmddtf&ammfa,nd ardesaing ef thedbrogo potpo Exymeptd. de
sequence, Wwhi usi ot ei n, speci fi n

enbodi nent , C&’ &‘I 5o R" “Br%ﬁ ﬁt cgcﬁ?grce‘gseévﬁlﬁhp%f'@spﬂfe %FeuLa\L}?ar?me & %" acid
sequence of atprdcessly afithe \fidimazy)it@nscapt, gtycaswﬂatlbmdyldobhqspi@r}'lﬁmn@ﬁ tha genel t he
am no acid se% gtemofbeat (Jeast one VL region of an antibody of the

i nvention or fra JHeENts, ‘derivatives or variants thereof, and a heterol ogous
pol ypepti de sequence. In one enbodi ment, the VH and VL regions of the
fusion protein correspond to a single source antibody (or scFv or Fab
fragnent) which specificOy binds tau. In yet another enbodi ment, a fusion
protein for use in the diagnostic and treatnment methods disclosed herein
conprises a pol ypeptide having the am no aci d sequence of any one, two,
three or nore of the VH CDRs of an anti body and the am no acid sequence of
any one, two, three or nore of the VL CDRs of an antibody, or fragnments or
vari ants thereof, and a heterol ogous pol ypepti de sequence. |In one
enbodl rrent two three four flve six, or nore of the VH CDR(s) or

NN - v . o o g, o



(1990), 1303-1313); CD28 'and B7 (Linsley et al., J. Exp. Med. 173

(1991), 721-730); CTLA-4 (Lisley et al., J. Exp. Med. 174 (1991), 561-569);
CD22 (St awonkvises7et al ., Cell 66 (1991), 1133-1144); TRETABZRPO@IS6
(Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88 (1991), 10535-10539;

Lessl auer et al., Eur. J. Irrununol. 59 (1991), 2883-2886; and Peppel et
al ., J. Exp. Med. 174 (1991), 1483-14897(1991); and |gE receptor a (Ri dgway
and Gorman, J. Cell. Biol. 115 (1991), Abstract No. 1448). [0215] As

di scussed el sewhere herein, antibodies, or antigen-binding fragments,

vari ant s,jofjg) der i vegrijy, eltnk‘QﬁMlel@fprddkl@tldnrﬁf%bbfnﬁﬁlaﬂtﬁi\‘otbﬂs fstid R xp@ssion is
heterologous polypept| es to increase the in vivo half life

pol ypept i des orefdasd. Fereexamplensilhbags uBich atg'.’lm@xxa%iSh'&a@ni{‘??&w@ﬁc"i%@aéPf For

exanmple, in O@ﬁglm‘ad'm} thErEcﬁs Ne}Rescion] Ué&ﬁ)‘i'sedxl}ﬁ&l tcbﬁalant/iréJOd!hgﬁs of the
invention to increase their half-I'ife in vivo; ong et al.

Cyt oki ne 16 ( 2apbgation 1mt@ﬂ90mwanﬁfﬁﬂmdu@ﬂDBNN°nWé‘%ﬁd bgépt’ffaﬂaé eXPESSYION

Veir et al., BiRphefmaRs- (o b, apaaiddrONShafel 28ddnces 1@anstAdiba] Mameaioey, ,
anti bodi es, or antigen-bi nd| ng fragnents, varjants, or der.i va%l vVes er eof

of the invent Peliadearation fiigseric) gnfar selsrtable draskre Eollavagh g Snttodystign e

facilitate theiLiRWNA] &RidceRd Vel @laf Uel Ddwed o RS lf&‘rul-arda§mﬁodn rmmmd the
mar ker am no ams

sequence i s a_hexa-histidi ne pep e such as the
tag provided msdia. puk Wc e Syigghadn 2 |Sﬂecnveg‘"25°§a {‘ S%éﬁé#?e magkfE ! EV\%‘F
Calif., 91311}ecombRRS Ph&NIHSconfRYesttanvblite hh@rsaeﬁﬁ;mfdcal&iv{'sy célsaiol stbble. As
descrlbed in Gentz et al., Proc. Natl. Acad. Sci g ‘%.989 821b824
for instance, Hesae Heglasaricmtgihely Flyamosoges apdg'awi e ?mb P YRIER 11§ B GF P he

fusion protei @longahl@rex &d QQ) &eﬂgi%esuﬁfﬁiglﬁleﬂfoﬁhdé)&ﬂtefnkd@%dsm’belusai o@egindut are
not limted to, %qcl &Pres sto an epitope derived from
the infl uenzaCﬂng@iht&hmPHeﬁPﬁﬁ f5BRle , Cell 37 (1984), 767)

and the "[bigg" taga ndo@Rd 6F sé‘_lbk&ioﬁrkyﬁérﬁi (ﬂiaiSISbeCfrde bneclndlﬁ@aanedotulsrhm@i wethbods
that are vvel known in the

ce fo 116,964
and 5, 225, 538 herppsipplst Vges ‘SY‘P@‘% ”WFﬁ é ?Iuggiﬁpﬁgﬁ@aagﬁh@? }Eea’s"}ﬁ ected
]g%rml rically t @uﬁmel ﬁHoZ&th&y&ﬁﬁif&bteO(ISzyb’alsbh wsmalehapmx Watl. AdadsSafUsAe

usi on pr ot ei

t he t h t
nost cel | 1 or B XbrRverEn. st BbEe oS e et “hrcehes ovohy b
used i n non- cqmy)%aésegdn B@érﬁple_f/edrrﬁyk Prggperosy apgau‘eMretspecatzely eslsd, aotivenetibolite
vari ety of nol ecul es

nol ecul e, to fresttanrg &?‘bb? &Fe&e‘l‘s @g%rég%/?’ﬁﬁ g‘if{‘)gf%rr H]elrﬁggf”ﬁgg eg‘%sﬁllélrgé’pyhg h;a he
patient. Anti kegtegesi®ncéf ng@BrENarAiWiglef bogITaNaLS AcadaStialiSe, 7D(198@y BVat i ves
fter puri f1 cRUHBRel dindrpe: Ratbgueat e o 28 (AT} EPBL LA o RS R ar
anti bodi es, Ofio At EeIRI oM MulkgaagrBetes ProcaNaditad. Si. UBA| MBa(l DRIGS207BR eof
of 1R Lnvent 20 [, be £ USBLed, R, LISEARRULLECRIE Y duyf O Bt
nodi fiers, ph@hamaeptiqado3ag48st305; Wu BdSWu, Biotherapy 3 (1991), 87- 95 1olstoshev

Ann. Rev. Pharmacol. Toxicol. 32 (1993), 573-596; Mulligan, Science 260 (1993), 926-

932; and Morgan and Anderson, Ann, Rev. Biochem. 62 (1993), 191-217; TIB TECH 11

(1993), 155-215; and hygro, which confers resistance to hygromycin (Santerre et al.,

Gene 30 (1984), 147. Methods commonly known in the art of recombinant DNA

technology which can be used are described in Ausubel et al. (eds.), Current Protocols in

Molecular Biology, John Wiley & Sons, NY (1993); Kriegler, Gene Transfer and

Expression, A Laboratory Manual, Stockton Press, NY (1990); and in Chapters 12 and

13, Dracopoli ef al. (eds), Current Protocols in Human Genetics,_John Wiley & Sons, NY

(1994); Colberre-Garapin et al., J. Mol. Biol. 150:1 (1981), which are incorporated by

reference herein in their entireties.



102191Conj ugates that are inmunotoxins including conventional antibodies
have been wi dely described in the art. The toxins may be coupled to the
ant i bodi esohyixamzent i onal coupling techni ques or i MuneCTABIE1/c@7$cAai Ni NQ
protein toxin portions can be produced as fusion proteins. The anti bodies
.of the present invention can be used i_%a_t correspondi ng way to obtain such
i munot oxins. Illustrative of such i munotoxins are those described by
Byers, Seminars Cell. Biol. 2 (1991), 59-70 and by Fanger, | mrunol. Today
12 (1991), 51-54. 102201Those skilled in the art will appreciate that
conj ugat ge20Mgy al SehdexmesRnbIeess WEidAJamibsay igdlyculf ciebhéresed depenmirng on
the sel ected agent to be conjugated. For exanple, conjugates with biotin
are prepared @mglifigsion.dart reylyva S?eaﬁebﬁi’}%ﬂ“r?é‘dg&%@gt T'the“sﬁvi"? KeCIgrs BBEF 9t ed
ester of bi ot ighuShppimarish ?Orbm@téxeremvm O QINEL GBAR | Wi HEmMERET cellSiimi D |y,
conjugates with a fluorescent marker maﬁ be gre&a‘ged in the presence of a
coupl i ng agentlonigggicademisdress Ny YRRy ¥oh 3- 098 By When amagher i} thh Vegfor system
i sot hi ocyanat gx r@Jsin%'aH%cﬂ§Q§&:ﬂﬂ)lﬂ&Héi, RexaRah ¢he 16N ol gRtHGr plesdnbi aatelodi es,
or antigen- bi ndri) ng. tragnents, variants or, derivatives thereof of tpﬂ@

E gt i on

i nvention are P epArEl InsTeash i awBEE R RBishAF the BB §HE: PInES & 2%

further enconpassHas aablihb@MitB the MfibdlYigeSE Prddudtibinty tHerngbRII Ll aléaliniceeates, OF
derivatives thereof of the .invention Sg{;j ugated to a diagnhostic or
t herapeutic ag@rftrouspiréalas!odh B80!l 2ided di agnostically to, for

exanpl e, [@ePpnst r ahe vipFe pRIACEIoAT alfowde bdald-QYit6 adivélilagasanouhB bfhdieCc dtred he

ri sk of getting a neurqgl ogical _di seas?_, tg nqni t.or t-%]e . deveéogmen el
progr essi on oPOXPsREdF T egmayrs for Sapupalian cell cyltiyaliga pAder UgFUE SHLH 5%“‘1:550?1? of a
clinical testiagRKnBWAGEHY bR abdinclad@homdiehusbuipensiog celtdre,@ac jh ofaidiftgéacon
treatment and/or prevention regi tion can b itate

men. . Det G € fl[alcil d bf{ w
coupl i ng the &htt HHHOUOYF SUFT | Wf’mrﬁafnﬂg‘ ipgdQf rRREPPed S5 TS 68 A4t i ve
thereof to a @@teChrRRIcEpsalebSintdpase MIaoEHa8s onderatit eatiidyes 18 u&retsarycad/or
i nclude varioys.enzynes, .prosthetic groups, fluprescent nmaterial
| umi nescent F%‘F?’aﬁi% ,S"%Bti“g’isl? @B@Qﬂ‘% Rt &ﬁuﬂhg‘{?{;}? %‘8i°8%{8‘31i”\¥e°5’%agdrgira£fl§,
posi tron eni t nicR@dsEbBdxampki gaDfi Matiom) ikh-¢x0Bdnigé oliromatogmbley) chonmageaphy eer and
nonr adi oacti v a netic netal ions. se e.q..,.US patent no. 4, 741, 900
for metal ionz)q%aﬁr'%aﬁ?‘g’é‘h BE g‘EH’r’i?‘l?Qa?f[él‘B’Wocgfr?ﬂaFgfﬁbg% fegg" u%%eraspr%fffgréth%sti cs
accordi ng to bheyjlisiait simiaitthing. redemapilptidd orgitiol abdresubrzymes thatlGde
hor ser adi sh pe{;oni dase, al k‘?I i 0€ | 1a /7 - phosphat ase, 0-gal actosi dase, or
acet yl chol i neSPoMR0graPhy sifn ¥esero6e herGi apl e prost hetic group conpl exes
i ncl ude sphzespt avi dGaddsiepdddimgandbaidsdomdntip@i-binding fragmées vafianssibt ddvivetives
fl uorescent teri a%@ incltude un]behl i fer oeﬁe fluor esEei N, flcuf{%g géscge%iarcl)r
i sot hi ocyanat &R SHERFIENOCAMAISY 8% FIPESTyP ARG Fampalia e 1oh & BTy
chl ori de or plyseaedryidast or, pam elRNMBhaertd whichuighdilsaketupnmickid adidd heludedes
| um nol ; exanpl es of hiolum nescent materials include |uciferase .
uci feri n. andrabgac he cebalaRoea s =5 aran b oo gl erE R Mimerrisy
i ncl ude 1251, Bhdilldcead, kk¢aDBalille. sub22 Phlwnnantduboshyeprooccas)tand dfuelbpidiung
fragnent, varignt, or derjvative.thereof also. can be detectably |abeled by
Cousting' i1 s doeteggdd Sl BbEn bt CRESING Hhhe rRahBatl; A ph Al e
chem | um nesc aekrol@gge polgpeptidadypitalyt beeomel phre bfrincbdiobybodiet. €Tiei iegeralbgous -
presence of | um nescence that arises..duri the cqurse o .chem
reaction. Exar?f) ygesp%g?s rﬁg?ttl?eclﬁ?lgf ? %‘sﬁ(écj?&f] gg}heélrﬁs elfln% ene‘ré‘é"ehi“g‘r‘%“ﬁgﬁ"%g‘!““'
conpounds ar e Whend rohyaldns Gdrnsiofi@intibadies raparédsired, dbe subunituwilegee self-assemlde ol e,
acridinium salt, and, 4RhA5di88 58, v.g., international application W002/096948.

[0204] In bacterial systems, a number of expression vectors may be advantageously
selected depending upon the use intended for the antibody molecule being expres_sed. For
example, when a large quantity of such a protein is to be produced, for the generation of
pharmaceutical compositions of an antibody molecule, vectors which direct the -

expression of high levels of fusion protein products that are readily purified may be



[ 0223] One of the ways in which an anti body, or antigen-binding fragnent,
variant, or derivative thereof can be detectably |abeled is by linking the
sanme to awmoenzymes7and using the |inked product in an enP¢EFEBROTIVONR0ESSay
(EIA) (Voller, A, "The Enzyne Linked |Inmmunosorbent Assay (ELISA)"

M crobi ol ogi cal Associates Quarterly Pygblication, Walkersville, M.,

Di agnostic Horizons 2 (1978), 1-7); Voller et al., J. din. Pathol. 31
(1978), 507-520; Butler, Meth. Enzynol. 73 (1981), 482-523; Maggio, E.
(ed.), Enzyme I munoassay, CRC Press, Boca Raton, Fla., (1980); Ishikawa,
E. et al., (edsimhbleERzpneciomrinedssky ardgatklimitéd)ite thel 6kyali e498kon vEbter

Cubstrate, prebBRAEIhe: fio RaBRA - Wthakt 7ap Whiotlhk AnAbaTRRER o e

produce a chemagat lignedindividuaithincathe bectdtain Gaine dvithfthy laeX asdihgeregioy so that a

spectrophotonetric, fluorimetric.or by visu nmean nz Sp, Whi n be
used to det ect SIS\ IRBA prf’%‘ge%lrﬁyt‘)’&}ﬁiqqgfyﬁ?é,Imb'ﬁ?’s%'rcemnogf}gﬁ ‘ﬁ?ﬁ%%@"?@;
mal at e dehydr OgHERBIDE, Vait Hpdkel o Scluset, InBol. adee,. 24 €1389), 3563-8509);cand slendrease,

ot SRR P L B S RS G e YRR vl o=
aspar agi nase, ghitatdiaseS-mansiasse, (A5d).apageaetk ) shdadigjonr proeing cre aseble und agre,
acetyl chol | neStly REBTHHRET Best o WRENRR Ructh ST Al Srabetins oy
colorimetric bipirésedsadativltdwedrplebyion ircthe presgea f frevgistathidne. TrerpGHevemzy ne.
enzymat i ¢ 1ol BHEBE B R0 P o s oA R o o e BERag
standards. - target gere@2Mttonh be teleasedrfayn tk &8 Theoietgconpl i shed usi ng any of a
vari ety her i assavs, For examnl.e. . ' Lvely | t he
anti bOdy,cN)%)gi ant i g@r@gﬁ%ﬁ%?on%rglfarr’gg%%%%gﬁ li’n%ac%%lb,eg g’(rgg' 8%??0!\3/% I ysé(J.ct aZJ?'lé}f)rL?:s, it

i s possible toerestiestort dognamt bakery yedst ougie hbe wsenwly asedagh@ignenkanassay
Sevent h Tt ai ni g oCRUPERs L lher Bt kil B Ehelon FORMENE MATR0R S
Soci ety, ( Mar péstorisQB&)exprevsinrcin Shgchizrooyresothe psmidyY R, é(rr@;weplhéSéliChqubl'he
radi oactive ispot c t Sd b1, 1 QU iJjjiyed to,
2 Gamm. count o uGE BsPRI 81 55! Rivetad B el 0B A e bpr e

anti body, or &etnd YeOIBONASHGs Ferammelntusedy Zhis plesmicdbalreddy comainy/be tTRE egsfie can
al so be detectab I 0 r enkt i .

5280, or of heTEngro RS s sedtRl Mhgler 19 HOERSRAR T LR ORRLA AP RN | (g
the anti body usirypophen fomeample HETGNondf0g6 ouPlsP4ab (Jones, Genetics 85 (1977), 12).

di et hyl enetri gm n ' L: P : I I.am L acid
(EDTA. T 02261 e SRR a0 o ikt 2 B efbalbislt A GEL T B RERAREREE 1

or anti gen- bi pdivitigs & effprtive snviranmenttfor dstectihgr tranafiornpation Hergee#tham thevgdbdnck nown,
see, e.g., Amn_ t;o aln . "Monoclonal Antibodies For Imunotargeting O Drugs
I n Cancer Ther ap’&J PUM Monocl onal  Anti bodi es And Cancer Ther apy, Reisfeld
et al. (d006), pp.n243n§et yakemnARognaphacalifangica (UO8S polykrdrosiy viom(&eNRY)

Robi nson ot ol WPEHD, 84 el B Yeopf clmelh BleR el oSl B U Sakiid

"Ant i body Car fugiperdarcelty {Toe awiibodarering spareentmay b Iekanagyndividyrdly jimirmoni n
Monocl onal - Antibadi £3i0n8ftr BlaRlbRARE BbiyAfhn Sl |16k Diver Bingher a
et al. (eds. )Teésgrg.m %??nggfgr %fg%S); ?AA)r/laI y%%,??Rgtgél‘,ﬁgs?MAﬁ%&Fut urere

Prospecti ve ObfahacNINe prpeter (for exemplertheppdyhsfirmaiomdteRnt i body | n Cancer

Ther apy” ,[oid’rF Monochonal, ArbbBOLAbRSuIESS tHeahetioPRlsOkh Q&OABQIa@es@&xsed,
Baldwin et al. (eds.), Acader c Press pp. 303-16 (1985), and Thorpe et al.,
"The Prepar at thsn whalg a@ytibodisxi thelpr digers  i8dividpal Alighthaefl -Irei shademj g athes |

I mmunol . Rev. ;82u8ck8akn forkR ok Ak pleSea? ivARioAERIn RNGifiel hoblih@hd) standard
enbodi nents, a noiety that enhances the stability or i
procedures” of the art, including for example, by chromatography (e.g., ion exchange,

affinity, particularly by affinity for the specific antigen after Protein A, and sizing column

chromatography), centrifugation, differential solubility, e.g. ammonium sulfate



efficacy of a binding nolecule, e.g., a binding polypeptide, e.g., an

anti body or i munospecific fragnent thereof can be conjugated. For exanple,
in one emvodnmemp370 PEG can be conjugated to the bindi ngpPeoBmul/e®78 t he
invention to increase their half-life in vivo. Leong et al., Cytokine 16
.(2001), 106; Adv. in Drug Deliv. Rev. _?Q_(ZOOZ), 531; or Weir et cd.,

Bi ochem Soc. Transactions 30 (2002), 512 - 79 - VI. Conpositions and
Met hods of Use [0228] The present invention relates to conpositions
conprising the aforementioned tau binding nolecule, e.g., antibody or

anti gen- bi ndi @Q:cfpftagjﬁeartb)ldl@roﬁ&i st@ﬁdatdﬁeclmﬁ@sécntthé purﬁhbﬁl@rbf@rotdﬂs* iseeat.gye or
variant there

f, ucI eot .\ i,nvent,i on.
The conpositi %FIOPG Ff{%te‘ﬂr “?’hvgﬁw%?ﬁ %G h ﬁ%%)orf%h sagw%{y’ St
phar maceut i caleyhod Gecipéradding tEasffinidy of ﬁubmdn@rdmeanvdnhen phiischaekintliSpdtent

conposition of the pr jnyention may conprise further agents such as
interleul cins pB?I'CF%‘{)@ig'%#SO%égendi ng on the intended use of the
pharmaceutical conposition. For use in the treatnment of a tauopathic
di sease, e.g. )V.of Fison¥mohdasmd Corjuseasse t he addi ti onal agent may be
selected fromthe group consisting of small organic nolecules, anti-tau
ant i bodi €182084nd colbertein smbodimenisothe pihedy PPiPeptida rqOMPHseAr e ABEWI At t he
present i nvenii o, Jo&k 3h€8r mBrel MSictiShoP hordff EﬁUchtE@%t‘HgmrﬁmlﬁﬁiﬁJl Exenfpldly
anti body or antlgen-binding fragnent th ereo¥ the present invention or of
a bi ndi ng nol awdilisatinns areglesqribed Bynergdptpil bﬂ@Ws%ﬂﬁéxwmﬁuaﬁ@gkep@éinffveﬁﬁthosé of
any one theregf, éﬁ?%f@x@'uW%H&énerHH Hﬁnpn"s@@ﬂéé&ﬂéﬂﬁke‘?l’seqtu%ecﬁhhay% mdafidantesent
i nvention for the afE@Pt paration of rEECaar maceuti cal or diagnostic conposition
1p

for prophyl acedda el ragietit (e & thE atandine. Dioxi radophl! BEEh & & dlygrgscent,

moni t ori ng th?adﬂfa%@@&?ﬁ@ Riclefr thheRAhEIVG nfdt3 BASMe Qke)@ reSpPONSe to a
tauopat hi c di sease treatment in a subject or for determning a subject's

risk for (8291 opi ngnantibedspalyRertide ot s dwentiqnonayorompgiie consish SAUISERBbAF ment

the present iRyRRt bPR AsfInASERint PuRod BoRAH & cHif8R MBRc@eRHLR tOBprEsR for -
di sorder characterized by abnormal accunul ati on and/ or deposition, of éau in

the brain and cxamp!oentmabngasbpbn udjading domaisidheatileas) g ipGt LHndingsHe A

conpri ses admpjesd; @hi ﬂaelfo%gaussbmh&ctz el B paRRA wilewrieh idis hberanau! iigak iy
effective anount of any one of the afore-described tau bindi ng nol ecul es,

anti bodi es, poRyifuERBRIneIadd spEtcey TapRoTERIY SiBn FRYIREVSIRY NI HRHETSh.  The

term "neur ol Ogdgedbr Ml tBOfERA’ polyﬁ@ﬂtﬂdgeﬁth@jﬁnaj’ forilly kgl iha@kk dametpRoiCiRBUIUrE
di seases such as Al zhei ner's di sease,_ anyotrophic_| ateral

scl er osi s/ par Pl SRV HEFAREEEN i the| fusion aqlw%‘iﬂq Fryien groeing meaynentreated.

British type aspdx@ingledpgichamitdlsynGesicior 8} crmihghrl aagiapakPolynaaedtide apasal
degeneration, CreutzfeldtJakob di sease, denent :mﬂatg)ng ilistica, diffuse

neurofibrill ar"Sh‘GPé’f‘FglPeégdWeﬁ‘H“%%F enerledip hsdlesipsg Rdr ome, front ot enpor al

denenti a, (p3fopnt ot eMROfah "HQMBREbE" W bplRaNkK h PERRLEMLIdE Bk e Golypertide,anRmoNe
17, front oterrporal | obar d;}generatlon rll%Ggrst nn- Straussler chei nke

di sease, Hal | &1 EreRabnaglgetdefir polypepude it frwed fropotfistinrb gntty romythat ‘i’{)‘lh'é

syst em at r ophyest 8¢ 0h® htydiss WhBhy , is NeRgBdvinpaiedk Fai Setdhee, t 3spasel, herein, a
non- Guanmani an not or 5012/ 049579PC%’({ | B2011 n d i sease

2786 -

wi th neurof i bqut‘Tralt"?O‘tsePr‘?Mpé%t}dePit‘bR g’eaé‘saém{’%cgvsf’éﬁ'ééﬁfgﬁ? bt"iglf‘g ragment,
par ki nsoni sm vafidn@or aﬁam&geﬂl&esxex& abrivad fmyd mndmngbgpmnmypolyrpemgmg&ie\sme
subcortical gliosis, ressi Vﬁ%SU ranucl eq uﬁal S%’P g ﬁ ﬁsﬁ- sctl er osi ng
panencephal i t (BECIERAH H“ HiSe ‘ﬁ’é At o8 RS Oti P EPIYPeRYERR T H R PF e heni ¢
stroke. UobEgs st ahedii@uited Wh Shore tdetuilt @scvberehtranegaibediad, i oreantigaibiadiogi cal
or neur OpSyChlﬁ%grl;llexgts %I;Ielanlilss %(rj dérp\}a’g{'e%rgl?égg)?ap th% nt]vee}’ltlon may further be recombinantly

fused to a heterologous polypeptide at the N- or C-terminus or chemically conjugated

(including covalent and non-covalent conjugations) to polypeptides or other

compositions. For example, antibodies may be recombinantly fused or conjugated to

molecules useful as labels in detection assays and effector molecules such as heterologous



[0230] A particul ar advantage of the therapeutic approach of the present
invention lies in the fact that the anti bodies of the present invention are
derived fwormnR/m@e37bs or B nenory cells from heal t hy humeoTaBbjieed2ssen t h no
signs of a tauopathic disease and thus are, with a certain probability,
capabl e of preventing a clinically mani{est tauopathic disease, or of

di mnishing the risk of the occurrence of the clinically manifest disease,
or of delaying the onset or progression of the clinically manifest disease.
Typically, the antibodies of the present invention also have al ready

successful l'y F&?& plidlsO Ul sS GRBbAC1ideR] Wi atoxis; ske,€e.gl, hiateaatiomal zadplications t h
reSpeCt to sele

cespact 10 selecl O S FULSE LERORTR L i R PSR

regl ons of thga[@,nhbrhggtyonf[m@k]jﬁhe know edge that such cells in vivo, e.qg.
in a human, have not bgen activated by means of .rel at gd or.

physi ol od¥2l protARthediss %éPt‘g?tt}‘?PéT%Frégé“‘?“ﬁ AN Se §5 ECTHPIYR 3 Ribot of the

aut oi munol ogirkattiolrcad|He &ogipEsed EFCntifid atifls Piscd ©f cagli @tHer b Pepiide bampoot ance
since this signi flgs a.c b‘l?der ably .increased, chance of succe Sft?l!erltx | i ving

through the cMofifiedPertide PopsabesPerade (Sastefa 4pd mey fR PRI ARELRTELTTY ¢ v
and tol erabi | iteRohawecenabdedayndieen. Anitddiss may Belmbaitied by hhﬁramrecrlssem sael  and

clinical devel opnent of the ohyl ctic or, therapeuti antlb
| east one hun&hPSHEPYR{onal Pro‘geéﬂ g’ybce‘eréﬁfﬁle@f’gg ‘{%'r?g te@ﬂ’equ?turran grr?t‘?“-:[
anti bodi es of kidvm nf geedM. Subly eiddifivatiordodré Wetlsdasaﬂgetmsiamuaem and pxecmd&e c

efficiency as therapeutic agent and its decreased

ef fects signi Af®EAt ‘gf’oﬁﬁe}f‘seg%é"elltaé "&Flvﬁl“é’at‘°“5r'856afﬁﬁ|“?"f urSf Mgéﬁ%t'sosns can

[ 0232] The presant axh)ﬂMféFH inORe ahtRJPriavudias tie pipaddrbakbdriec dle @mido dcndgni@st ic,
respectively, pack k|t co i Sing one or nore contal ners f| th one
or nore of thé*P hgaoing %%W%F%m‘%ﬁtré’” moigiics Jychias tg%u()hé'nfateﬁ WI] 7 ndi ng
fragment, der amédlat@i that Marsa:aéttypt:hﬁrnmaﬁﬁcaﬁmt yay bk eodserddn theesatrwrorovar;o@ | of

t he present gventl on. gm ated wt p ) cms%ogt aleger{lb()d can cbo%t Rakd ce in
the form presEf&Eadt B ?’e 55 dP AR IR APU B A0 8 HNCHEAPRT W K eymanu act re

use or sal e otypphar rmmﬂﬁktane:&l sArmbodhes)hﬂgl b brgncidy dors gxantile hasnat iesudt of
reflects approyval..b enc nuf.act ur. se or

admi ni strati oHP q't"H“%‘&Bt LN RRIOAT Cé’?P hatt |t\% i W"?‘RutLh(artcglné ﬁgebggnrcg%%gﬂ s
and/ or i nstr ubtah¢had chéfc amseodm may &iule frarpgmst;ramslanen dlaagrhq)stccxsese;rsragos be The

conposition, e.q. kit of the se ventlon IS [S Jdc rly
suitable for f"ﬁ‘ge s I?y‘étéggs?r?@hﬁ §£0éh 1YES7'S, mc}uedf;en fyg%% gl ﬁ?{ea n}eur?? of a
di sorder whi chb&glaacmcumpwuoe,dcomteht attmehrperesérttaemotm\ta&mt awavtimemt gfea héroal ar
applicable for the tr nt ,

lateral scl er BSFEr SR ?‘ain%tg%ﬁkllrrsl é)’rr‘t\liaaﬁ %on%e At t‘“%"e%ﬁ%f%"&@g CO%g%ﬁ%% e%t

grai n denenti af 4 Agid)qr 1ipid ﬂersrhtnteyp@vab:nyht@phtnamw othdybmSectir abssalmkirm d
angi opat hy, cor oba egene, n

(CID), denent 4 tlﬁu‘g‘;’lni |'§lflﬁ9° 903%%%@ n‘cqeeurg% e gﬁ%%k}géw tq}(ﬁ?ﬂﬁﬁ

cal ci fi cati onforiaten sf sypreiieo frematiorooft piregtplemate, Gemplationa gahmerradoeripiemal
denmentia w th parKkj sonl I d ro (F

f ront ot enpor aIglo !’# deg ener%{{éh%n %O%B&DD mgg r%‘a"é‘y ?egra%ﬁ% m'ﬂethyl |1°snease
Hal | er vor den- S;yatsmyldmcseasmdanml usgldaildmod)prmglcu processing,i pphwsphosylatmn,

at rophy, nyotoni | SITRAA C I )

non- Guamani an POt dr at' he{ljc(rgglr% ?rlé\lesgse Wlﬁfh ér}lelﬁp?)rfﬁﬁaﬁlsfwgﬁéctng&gg gaddl&?%l?fs
di sease (Pi D) pmpmsacetsctemuabms isechpas &riging e rand prbiqwifinanet; een ec@r Btateins -
anyloid angio i i$;

supr anucl ear @?ngfe(%g%@le%ﬁ%g&p?ggggtgr gg‘%hg‘mpgﬁéﬁgéegha Itis, I?dmnfcj\llegv only
dement i a, nul tYiork dhdrkst, déﬂ?éntﬂoamandatioyeh€nm!ergtMettécatwpo@Bé’rorq?he

phar maceut | CalGalinas] | hoitmel pHiE REGSRIL, by ent QIosSANshfer ol pieed

accordi ng to nmethods we nown in the art; See for exanpl e Rem ngton: The
Sci ence and PEazimiaiel 831990k 62&640; Raooy abyAlllhé’YUh??\S‘e$%1Q69(b‘%9286?é tes in
Phi | adel pigagy | SBNEQe 5835t .m&z.zalsﬁmmaéseer f?xfsmﬁ w&am &@h%g&@eutbb@}atr
carriers ‘are well known 1n the art and include ate fered saline
sol utions, watwigendinding feagments ykng o1 getvativg @Ffe@%ﬂt"gfi Setsrolagays rabpepidses of
wetting agents, sterile solutions etc. Conpositions conprising such
carriers can be fornulated by well known conventional nethods. These
pharmaceutical conpositions can be admnistered to the subject at a

sui tabl e dose. Adm nistration of the suitable conpositions may be effected
by different ways, e.g., by intravenous, intraperitoneal, subcutaneous,

i ntranmuscul ar, intranasal, topical or intradermal adm nistration or spinal
or brain delivery. Aerosol formnulations such as nasal spray formnul ations
|nclude purlfled agueous or other solutlons of the actlve agent mnth

o g, . oy - oy o o Y T




- 82 - antibody based drug of the present invention can cross the

bl ood-brain barrier, which allows for intravenous or oral adm nistration.

[ 0235] Thewoaseygaz7egi men wi || be determ ned by the attemrdirngphwerss an and
clinical factors. As is well known in the nmedical arts, dosages for any one
_patient depends upon many factors, inclyding the patient's size, body
surface area, age, the particular conpound to be adm ni stered, sex, tine
and route of adm nistration, general health, and other drugs being

adm ni stered concurrently. A typical dose can be, for exanple, in the range

of 0.001 to 1GQfnd éh%oﬁ%en@fafﬁ%i’&dﬁrbfém&ﬁltl% ihnti X QNGRS ésD Bor@istsfeddentialifiofiok i on
of expression in this range); however, doses bel ow or above this exe Iary

range are envicenysieef; 2 @elyRRatids havingohe PRI AGl CANSH B noRE PHSE AR

Generally, t h‘?eg;@ﬁ%gﬁn Exﬁfboﬂﬁ@ﬁlﬁe erIShon of H@W&&d Q: M@éoﬁe&) b@@of@bkg)f and
nore usually 0.01 to,

5 m% 02 nog/ kg, arpg_ﬂg 0.75
my/ kg, 1 ngl kdhe B g erlén)*bodérfoft%lnwe&tonb’écfvgmértgHf vargagfs %saa
dosages can b%et%rd@okﬂp&%tr&@kd&h@nc@rIn]ert'K&/ &Bbdansbat Wergidh ;ﬂb’telmfbrhilda ih he
range of 110 ng/ kg, or at I east (? Doses internediate in the abpve

ranges are al $& ‘i“i‘ﬁ"@?f&e‘ﬂ‘dtt@a‘lﬂ?“b\i“?tﬁi"# ifploseh Bpein GPMPHRES, AURHE F5TUALY B ect s

can be adm ni gt @&ﬁﬁts%f%fbo%?ﬁﬁlefﬂashhythe(aﬁuriﬁ atcﬁrdaqudnyeeofchasyssne \w@kiuyse Gfthe
according to any other schedul e determ ned npi r.i ca B‘Q é-é id
?W‘B? a%{

exenpl ary t r eateRRs ehanantibodyy oy fmemeniss Yaé‘ﬁmF r?r Frifl“faf‘b?sé

prol onged per is@fhiendeQr afyXSMEIWRD, thdde o¥lthd BAEDRS bRanWkibat, ofmhteh@n\athamnpl ary
tr eat nent regl mes entail adm nistration nggpt!ger every two weeks or lglnce a
d

mont h or once d89wtiyessthersols apg ahterolegouspe 6§%°g‘8“°§chb8%ﬁ bR 1- 10

nmg/ kg or 15 ng{dih &&eﬁ%&@as&la\wwwwe h3@ng ik k@imdrhcill seuened ¢f aday 6DRB ob0
ng/ kg weekly. I'n sonme nethods, or nore nonogcl.onal antibodies 1;Nlt({;vﬁ
different bi ndPrRgigd¥Qirthe Preseay ”&’F‘é"o&dﬂ‘i PRI SFTIEIYS R aYREBRsS 0k AR ch

case the dosaggieRfogRas Bolgﬁéﬂtlb@@éhuaﬁlﬁ] Rhichefugion padidis s}MchﬁUaﬂy thls rangedn
i ndi cated. Progress can, be nonitored by E}pl‘l odi ¢ asses Pr epar at.i, ons

for par ent er al2nefi SR CHBEY- oh [US198 | RIRf&IN STORIPHIFSS aaEﬁ]@%?BE avr’fﬁgnt By, &cid
sol uti ons, SU%&fi@ﬁdeQﬂSat l@BcorR MY FdgidSof aEkﬂﬁEHd@Sof@ﬁe imom:aau&@d& sthvecidls are
propyl ene gl ycol, polyethyl ene glycal, 0.l s such.as olive oil,
and i nj ect abl ée%ﬁe%nf’% ab ey %“es% Hegign ﬁﬁgﬂ angdy 8§'t k 8t e, ISR %y bﬁ%?eéls
i ncl ude wat er deaV£iQ€0lok CJaﬁa,uequee@fplaumaonﬁter@crgoheupm@e,mrdesmpemau (ms),ne
i ncluding salin ﬁc?nd buf \ered dia. P rerht)era vehi cl es include sodiu

t

chl oride sol ut Feﬁé"é’S OB TPIYLPYIY TGN AR P SRS souree "
lactated Ri ng%tl&dyo(rorfdcxﬁdorOdeS fratrﬂérﬁﬁ%ﬁ"ﬁhUSpe\tﬁb@lm ®indb nel. ubie yél wictheand

nutrlent repl eni shers, el ectrol yt hers. ( S those based
Ri nger's dext cgveagime hﬁ%%‘é“ ?rﬂ?é‘ f%ﬁ’ ‘Qrt{;ﬁa?lf’gf&tlc ?{ﬁ tfﬁaﬁ‘é tﬁ’cﬁgﬂogﬁ g%c
al so be presemereslitdmpises a‘pzﬂypepnadmiaemg aRtanihcictbicghance andry-om) tdmnllhse,e or

chel ati ng agents and the like. rther

phar ITB.CEgtI gal %Bﬁg‘égu"ﬁ%‘ﬁ‘%%?f h’ﬁt‘ %&(Sﬁmr‘r‘ﬁ’yac P5ER° fu toﬁ%rwggﬂe“r?fs
such as dopanicaanét cp‘smehmpl@@macﬁ)hmgnﬁbody,ugsﬁagﬁ@ﬁmdi ngnamns tHeeeoff,ndreinaled
use of the ph rma(ieuti cal osition 023 Furt her nor.e arti cuI ar
embodi nent of %‘Fﬁe" ?%O&Qﬁltyp?pﬂg%ﬁ?qu%cet H1e WShePREIaTY mé%errrg%lgi VS be
formul at ed as nfory af thend;-CDA(s) X INMUDR(S) d‘orrbsrpen@tnammc:mﬂmewhbmr(posuﬂvroon of
derivative or 9ATPERE sapearorvar Nl v THisdie SuePim et PR Bhosimsere ¢ e
backgr ound se@lsoeﬁconmam@bprhehmmqaecr es have been reported extracellularly
in plasm CSF (Al u i t 1782 8Ly

549- 558) Q%E‘ﬂst udi géerp?'rla’iyrfﬁﬂ%n %rﬁfemsrf%% lgd qﬁeglpeﬁés/turel e (fl ﬁls'or\llsa%m ngtcl)elon

wi t h phosphor yt@ped (Gamoqgﬁepter de,sPnroevHal eAIcarieGucetSAbBaKm%?evZéBé 26#0;t @4

aggregates in the bra h

(Si gur dsson, \f& zehg?’PrNe?hé B?Wb?g) ?388@?%&@%&%&@ 4l g}/l{rtr'e 3%@%95@&
Neurol . 224 (Z}ﬂrﬂn)m,ssléle?zr ABS)A CACBot.dil'syg Oy 9900, 343-338 uadnByrt @t ebcriéamreﬁhat
passi ve i mrun I L& n I

bi ndi ng nol ec 86;%7%@@ Lrse'ase a‘.%éﬁ?ﬁ?%‘%%’ é?la? {jﬁgﬁ?%ﬁ%{?@&@gﬁver al
adverse eff ect2§2 bfZZE)cand/Watsnmmrnl z Nutugr34p he99éby6%~(bﬁ6e§t3§4 earulfp eeddycell 61

di scussed in the background section. Therefore, the present anti-tau

anti bodi es and their equivalents of the present invention will be
particularly useful as a vaccine for the prevention or anelioration of

t auopat hi ¢ di seases such as AD, ALS-PDC, AGD, CBD, CID, FTD, FTDP-17, NP-C,
Pi D, PSP or other tauopathies as nentioned before. [0237]1n one enbodi nent,
it may be beneficial to use reconbinant bispecific or multispecific
constructs of the antibody of the present invention. For a reference see

Fi scher and Leger Pat hob| oI ogy 74 (2007) 3 14 Such b| specr f| c rml ecul e

Y oy



[0238] I n one enbodinment, it may be beneficial to use reconbi nant Fab (rFab)
and single chain fragnents (scFvs) of the antibody of the present

i nvent i orwowhi2oiaesToght nore readily penetrate a cell nerorTaRmil/barsexanpl e,
Robert et al., Protein Eng. Des. Sel. (2008) Cct 16; S1741-0134, published
onl i ne ahead, describe the use of chi FI c reconbi nant Fab (rFab) and
singl'e chain fragnents (scFvs) of nonoclonal antibody WO 2 which recogni zes
an epitope in the Nnterminal region of Al3. The engi neered fragnents - 84
- were able to (i) prevent anyloid fibrillization, (ii) disaggregate
preformed Al31r948), fikds-i313),2002€ -ahd B7i(Diksley ter A1L3M -BXp. MetigoTRE(196EI241780);

neurotOX|C|ty in vitro as efficientl cu

per cei ved adv&itagh&igey 65¢ind: §H&IM°‘¥<’;{§§ ékgﬁl'%g Sg?r)g%ﬁezgo (ggmgﬂf(ivbcog Pl

f or mat st\r,]\hl grdeg@g(tdw) gﬁjﬁcmy TN kst (AB[GJeH?ﬁeMI @roef Nad.i /xat. mslwge
acr oss e 00 rain_barri m ni er

i nfl ammat ory $P AP b0 HHS3 ’F{j‘?sﬁlﬁ\éer’rfbf‘g] Be |IH‘é‘§m§fc§I§ (gé?d ’3483313é§6n%"n%| n
anti bodi es retpgpgal e, hnmq,l NEdSPRCi1H91g) t43830i189 wiobt)t emDIgh ractipidoadReigway hey

can be expresse as sin n tracel | Iy in manmal i an ceIIs as
i ntrabodi es, &4 HoTKE: Jp%?@r#‘?' flsf@?glﬁi rﬁ‘f ?%’ Wb@ the folding,
i nteractions) modl As Qﬁédswd%lseﬁhers ubreR)| drisibadics, Gﬁﬁitllgaabmmlﬂg(ﬁxfagmb‘r&s vafizmrsget s;

see for review, e, d Messer e r Ther 12

394-401. [0239] FFPVétlmsf ?’@F%‘fm?fa g’ﬁd%%.‘&ﬁn WP“//%& ﬁ‘é“ida%ﬂ hetﬂ&@%%% Pﬂ?e?\“dsé

Ther (2005) , imhsetht, in0ASE hilpaife of akd pelyepyidesl @t foprusy iis dmoahdasshys using
" Super Anti body Tech

ol ogy' his al.dtoe
ShuLE! e 1 o Merprn By Wb e e aa A gt RERR e PEG BRY b Ferd falf 1o
anti bodi es opeR MHEVodksAGNRS tniventidhdo 'ﬁr’(&ﬁfa&plﬂbi’t hel flifenid o sddhe. gt, E[remlg et al.,

erbadi ment, covmeriocanls Wi e! S5 il of FPPoRs ol s o

anti bodi es usgﬁdtherﬁ.@ﬂocmaadabmsao(zmmpatm c disease may be de3| rabI e. In

one errbodl ment, the additional, antibody is |sed in_the pharmaceuti cal
conposi t i1BHf " t heMoro¥enanitpRASS: |°6nam'é?a%‘f%% BEmSRTi B%r&fmgss °vr\/n°|qec Vatcl:vﬁ% be

used to treat tigr®# bf 86 linveAGdnUeA , be Huled & Market sehuancéseslich@s apaptidead |fz&£l1tate

targeting beta-anyl oid, alph nucj ei n 0241
further errbodﬁ??é‘ ‘flbcc‘}f-‘%ftir‘?? (flé"tcﬁ %‘ ?ﬂ"c"l%qﬁr@ flafmac%én'f’%r#g |on o ot her
neur opr ot ect i \ga]ua.gsa nt o hexehistidihe pegptide qHIS)g sahtaaubepaighprowd«tds eas Qirayectoe

desirabl e. odi e addj.tiona t i

phar maceut i cal(8QAb(f‘r§gblFfr g%@olf,to? rgé(e‘b"ree Bat |Ar?v§%lef|nogr¢ﬁé<am 1B aﬁeq? ool BP
neur opr ot ect i weuoagﬁab&nmbmhy Gadilabke. lAselelschbed meeantaesalbjmmt Narlc Agadle Scibut
are not limt t t ollnest e|nh|b|tor

receptor anta &(’13%})')“ g f??f Bﬁs%ﬁe &dme oy %goécoane Eaﬂ%ﬁﬁ%ﬁﬂ%t
agents, dival pf MeXussendirotain. Omeapmpnd&)ua@ usefiul fmnpurif&aemfmclEsieabm esnofimaedher

neuroprotectlve e ,,that be use oncom ant w.th bharpgac I
ﬁ% g% wﬁag n rrcc)aﬁp are d an Oé')a derlvc:?i‘| i@orﬁ1 {ﬁ@ ﬁ\HLéngg‘

conposi tion of%:t i eSer
i nternational haqaﬁ)gghﬁﬂﬁn ;ﬁmemm%’ﬁ el 90a1 31 (r198)4je76§mhmﬁh¢fﬁ“mg" taghe addl t| onal

agent is m ne Qr .a dopam ne recept.or.ago 242] e U caIIy
ef fecti ve[(ag@ze or g‘l’%‘ﬁ‘rﬁm@‘é’? S350 ISR sty qnnl?os‘jg fhat {‘{9 Wae(iiltkln%;l P’ntgjl?e }eé
sufficient to fafmhrhpleaISepatdmencsyﬁrmt&)?@ apd 5023h,438.iTha pretise siggm mthiah thd ﬁuﬁlelacy

and toxicit y O.I mach may @El%&gcg esmg’l?igall?'% 9&%%%‘?11@ g&r&%n %F gi%{ﬁé gha%@errim%w I cal

procedures in
the fusion protein. DNA encoding the fusion protein is then transfected into a host cell for

expression.
[0218] Antibodies of the present invention may be used in non-conjugated form or may
' be conjugated to at least one of a variety of molecules, e.g., to improve the therapeutic
properties of the molecule, to facilitate target detection, or for imaging or therapy of the
patient. Antibodies, or antigen-binding fragments, variants, or derivatives thereof of the

invention can be labeled or conjugated either before or after purification, when



- 85 - cell cultures or experinental animals, e.g., ED50 (the dose
therapeutically effective in 50% of the popul ation) and LD50 (the dose

| et hal t owBQoé20f49370e popul ati on). The dose rati o bet weemrCrhBrEapenrsec and
toxic effects is the therapeutic index, and it can be expressed as the
ratio, LD50/ED50. In one enbodi nent, thg.therapeutic agent in the
conposition is present in an anount sufficient to restore or preserve

nor mal behavi or and/or cognitive properties in case of AD, ALS-PDC, AGD,
CBD, CID, FTD, FTDP-17, NP-C, PiD,- PSP or other tauopathic diseases as
ment i oned bef pueficalibR PeFomiedt llnepaftinnbg(ahnitg)dieis Jfor astigeuibdditg ftagesents,henpriesent
i nventi on enconpasses an S t au_bi ndi n i | east
one” CDR of -t ne® BaBIa" s BE G amBridtips) reoliteBl it Spci U Riens: Bd0Aks

and/ or treat npsegtides, pﬂ)télmJem/iﬂ'&B,OllrdSﬁ‘SBlﬂ:BdB anslqgaalmmqesi: radytifves, pparrtaptmutairl y
Al zhei ner's disg)gefP% one enbodi nent, said binding nolecule is an

anti body of t R&¥ 8Sent” i nvention or an i munogl obulin chain thereof. In
addi tion,[021% pr esénmjuganesethatiamimmhmwsni mchding -dodventiyipil entéhedich belveckeenf any
“one of the ment. nt.i.badi esdescri bed .her f Centi

ant i bodi es or % §es r??\e i ngl T eguF ag" ag'cbﬁ%gll?pl%ﬂt% LR{ elbg(ﬂlgq e&%n?nluaréarl\i C
pepti de sequemmmhhgywhmductsmrammamwaﬂWmWag p@lyire toxagpantions sarr be preduced
anti gen- bi ndi ng.site ‘ au
anti bodies in ggémpgu§$9%%§§ #ﬁﬁﬁ%éfﬁﬁ ngmigﬁ% gfggﬁi&%?ﬁg%g%? e %Tgsent
i nvention rel atagso bigtaia sditaigmusbioxinsollipssitive ofsuclh npmilmtwsaawﬂmﬁed%ﬂlbteﬁe
above descri bed I l£s, t d Bl

fragnents, po;% i é(l)gtefn apsqc{%cl?(érszeglgg?glsiggﬂo%n r%?gﬁ[tl orlllggn ay 12
optlonally suKE&b)élﬁﬂans for detection such as reagents conventionally -
used in |?Qﬂﬂo or b ' T s of
t he |nveA 0 are,?@%e%kaﬁﬁ}ﬂwzﬂﬁ?ﬁéghggﬂﬁéhh?fQEF%“%ﬁnaS§§>g@%%@mﬁkﬁ

t hey can be utuisihi; zevhriety of quhqu‘phaisﬂendmgmm selgetad ggént do [bhep;t)ewe@}?d ifeor
Exanpl es of S t & yA2hdt0 Wa® binkfAE pbo fbon -
are conpetltlve n%(%gﬁgmﬁpkgﬁPﬁﬁegﬂﬁ noasgaygg%ﬁ g tﬁermalg §¥&R

i ndi rect for matith aE)@atnmteégst@tf Ofshmhl Slummmbablgalyb’ Mﬂ@xvmcmmdmsmﬁ@diﬁ%y
(RIA), the san Gy ay) Vi B! HeRRL g Lern
bl ot assay. Th ?igens an a%%?géﬂéés %ﬁ ﬁ¥b¥nventldﬁecan %e 6§ﬁﬁdgto
many differ emagemarerg ethgsealided berelint or by gkastien cdth| an ispidcidnatgl oy flvengsrgin-
thereto. | "dnfibGidsN6} HBebRS RS Y £R

pol yvi nyl chlmti)grldc%na c%?ﬁ%8%2°53k6% 5e€%y?ene§e ﬁ c rbonat €, dex?fgn
nyl on, anyl osésnvanaqsuhqtof@ﬁdlempﬁqwe prgbared @gegnalwmya@wram des,

agar oses, Megnehd tgecedNGnaRtH Guliert BRomPLstdse anfiRRiedS of | 4fiEen-Binbivp! © of
i nsol ubl e ?ﬂ? t he purdgggst ? t he |Hvéﬁt|oﬁ &% gre arewnagy dlgnerenltg

| abel s and netiagmentsivatiaiis o ﬁ@fl%htﬁmhftr@ft%(ﬂyemtﬁmlon c@gugatedrigljatagpostiRior| i n
the art. Exa”me?a?eﬁfc églgﬁ fﬂ%b@éleé &Q%l% %séﬁ’fyla%lﬂo&x@ﬁll)bﬁ ﬂdfsgﬂn{pib blgoRicgsent

i nvention includé enzynmes, radioisotopes, colloidal” nmetals, fluorescent
conpounds, cherestneaphesweriegien diseasnds indigats the sk afietig e peurlegisnd diserse. te ee
al so the enbo@“omff&ttﬁe Qééﬂﬁﬁé%r}ﬁéﬁés@ﬁggygnet[r&g 5;11%5{se§mfw thsparerrisgent

the tau binding nolecules, in particular antib %I es of
as part of a clinical testing procedure to, e.g., determine the efficacy of a given treatment

and/or prevention regimen. Detection can be facilitated by coupling the antibody, or
antigen-binding fragment, variant, or derivative thereof to a detectable substance.
Examples of detectable substances include various enzymes, prosthetic groups,
fluorescent materials, luminescent materials, bioluminescent materials, radioactive
materials, positron emitting metals using various positron emission tomographies, and
nonradioactive paramagnetic metal ions; see, e.g., US patent no. 4,741,900 for metal ions
which can be conjugated to antibodies for use as diagnostics according to the present

invention. Examples of suitable enzymes include horseradish peroxidase, alkaline



the present invention may al so be used in a nethod for the diagnosis of a
di sorder in an individual by obtaining a body fluid sanple fromthe tested
i ndi vi duavowhi2oiaostay be a bl ood sanple, a | ynph sanpl e ®ecTtanyiobtdeesé body
fluid sanple and contacting the body fluid sanple with an anti body of the
instant invention under conditions ena_tl;%i_ng the formation of

anti body-anti gen conpl exes. The | evel of such conplexes is then determ ned
by net hods known in the art, a level significantly higher than that forned
in a control sanple indicating the disease in the tested individual. In the
sane manner, LRRHIRRKE] Blgfla@tblidBENoD AR HRYndskteas@nélabptbs &SF fiitabloQrastheaat i on
may al so be used. Thus, the present invention relates to an jn vitro

i mrunoassay c &i9BP i SOMplpxesh nchidg ditisgtamgindiefine and ayidin/bjpiin; b%‘ﬁ?‘pl’iF of suitable

anti gen- bi ndi fgoddcatMBRleribibemeRile AimbeNBerbtY eMidr&bein] GiddRidein TddirFocgarateext
the present invention also relates to nmeans specifically desi for this

ned .
pur pose. For Ewdsping, dighlortriazylpmipe dugresqeim dansy) géeride ety pW‘fg?fPﬁt > Por

exanpl e | oadegipid oY I1HARERENOMmaRAE VR1RIE 188inbH eBabipRdi 617 bidRinffdstes of
the present invention which specifically recagnize tau. Des]

It C ! 1 C n of. .
mi croarray i naicealinglude lucifegsirdidi Gugy 2d agayeHBAgd cxamplgs of s %.'e redipgetive
Proteom cs 5 (ZRAMincldfB%11896! [ AGCYIdi ngly, the present invention also
relates to mcroarrays_| oaded wi th tau bindi ng nol ecu e,g%}ivdeﬁti fli ffd in

accor dand®2f t h t M0 Brtbedntoriantessr hietng {Tegmenf a gHeoT cof als8 At esent

invention rel g 88edifdlR1BBENOY cOliplidl 30IQSEHRGilBmiRRRBdORIpouit. Sha peesérde af
subj ect, the nethod conprising dP

. eterm ni the presence of tau and/or
pat hol ogi cal | Eherﬁ?ﬁPf‘?’B’&eS&ﬁ‘?}ﬂ%ﬁge‘éd@?@&ét‘%g‘%Pé{ﬁ}tef"ﬂmafgél‘?ﬁﬁe%‘"‘lgrt FrPEeRRee 9bj ect -
to be di agnosegghiMdstdhc@lihdtCasdes QiingdNthe bdlyse 0bf ahehehti®s aBictibv ERArEEs ofin t au
bi ndi ng- fragnment, t hereof or_ an_tau-bindi gq nol ecul e, havi ?‘ﬁns bst ant. a]I |y
the same bi ndPHEWHHCvpsfl cheulugpinesgent Jlabeling ocqmpoundy, ateq Iyinipgly, BAMRIAR o™ of

pat hol ogi cal | yhefoagiit h@tlimnd/catr, aggaptnbeididian salsandisthlertestve of a
neur odegener.ative fauo %t hy andalgn i ncrease of the el

eyel of the .
pat hol ogil®#Bly nod?#s eatharsin 25Kk &5 Ry afr ?IH‘gE'BLr‘ﬁé'PF%ﬁmF’B’ YHB™ &Gl of
t he physi ol ogu&dlatiteathefedf B8 b détadablatdbeied ioby Pinkigs @S ©f andenzyme and

neur odegenerative tau thy in said subject. WO "
2012/ 049570 PCHTEIE 1TKbH TFHCt Ingip enzy e Japynesey KEKY: (Vedem &4 TG F5E88E may

be asylrrpt o[)nat Lihkﬁd Dﬁﬁﬁﬂxdsﬂﬂb@r&L Agaytt}msm?am&mmmgm esbatlitese Muarte e
control subject has a_tauo ' [.sease, for e e, AD, ALSPDC, AGD,
CBD, CID, FT %"%*B&"i%aﬂﬁﬁgge’ MCdD%‘?ﬂEﬁs‘tfr“%ﬂzﬁasr%f‘gﬁ@p&t@&‘&@éé’ ‘ﬁg%t(ﬁ%ed
be:‘]I ;)r e, wher ePﬁlhc(;’jl. si r(ism?j,i $Qg-mt }meer, tMrgh. | mgdnolgmp(g_om,l mga'-imﬁt Ilw'agﬁriodiEf ib_ed
and/ or aggregat tau and the referepce stangar ndi es .t hat e subj ect
to be di agnos%@shggzyﬁw (o] a1 c&@@§§eio%ﬁ Rgﬁpﬂ’a "f‘-v&’ﬁ’g%’)’ Zﬁhﬂfaﬁaa 'd?”taﬁbn as
a second cont (gdb.), AxeyOMnbbasuRKaaku SbEs, Tukyo KED8E). Tht anypal Which & weade,
wherein a difference, bet n the level tau.

we nd/ or._of hol ogi cal | :
ol 11 od-and 8 “guREON 84T SN hePPRPER En B el FHar Aoy B SRreE T hat
t he subj ect t eutsrateliingudsethalras aqtd pradpeatahthemithlsiwaisty. wich camebeadetrontii nfont ,
t he subject to be. diagno el%L nd . the contr.ol subje En(‘%} re age-matched. The
sanpl e to be SHENRS S SpayoReTols Jugrtprr g By Al psgts, Bnsiy iR can' 5o
pat hol ogi cal | ysedodi fdeedtablydlabel abgragbedyd itcdude, ftor axampl BméedltoodpalBSF, or
urine sanpl e. 8&}%49{%{1 rs]ce, lst%I\)/heylloctog‘cual arrlllgc/le%ge, Olzielg%t-s gr%%gli o%llelravse,m)ygés : glgoh%pd/ or
aggregated ta V _
dehydrogenase, alpha-glycerophosphate, dehydrogenase, triose phosphate isomerase,
horseradish peroxidase, alkaline phosphatase, asparaginase, glucose oxidase, beta-
galactosidase, ribonuclease, urease, catalase, glucose-6-phosphate dehydrogenase,
glucoamylase and acetylcholinesterase. Additionally, the detection can be accomplished
by colorimetric methods which employ a chromogenic substrate for the enzyme.
Detection may also be accomplished by visual comparison of the extent of enzymatic

reaction of a substrate in comparison with similarly prepared standards.



assessed by any suitable nethod known in the art conprising, e.g.,

anal yzing tau by one or nore techniques chosen from Wstern bl ot,

i Mmunopr esopnt2AbsI, enzyne-|inked i mMmunosor bent assay EELIIBA)1/002786

radi oi nunoassay (RIA), fluorescent activated cell sorting (FACS),

t wo- di mensi onal gel el ectrophoresis, mggs spectroscopy (M),

-matri x-assisted | aser desorption/ionization-tine of flight-Ms (MALDI-TOF),
sur face- enhanced | aser desorption ionization-tine of flight (SELDI-TOF),

hi gh performance |iquid chromat ography (HPLC), fast protein liquid

chr omat odp2d3hy (FPDéI)actmuInhaiydiarmnbé ombmblisd}ed cusoigr anpat ofyraaphasiety L@ dtlek | owed

by tandem nmass_spectro ar de Slt r ne ;.
enbodi nment , sé’fl@ (ﬁisi??'g?of %ﬁ%ﬂwﬁ ra lgﬁc l(‘:’%l rlelsm 9?9&%}‘%%11@%{?%%&%
t onogr aphy ( PH:F&merﬁJ vagiast, ph detrmaueemhmobm it (pnssg:rleap@te(cSFPE@mbodmémpugmthc ared

NI R t | t 0 d f
G aghosi ng a PEbaRA A BesE AT TETATG YR Swiul, 2.2 PR D0° °

t auopat hi ¢ di Redsenrumoassess iSewrnthaivdinignCoosé ng Iadtoagmpaﬂhm Teld&@asse The
treat ment usi ant i hodi es r d ans. whi ¢

accor dance W {E dqrige %r.i)g’gté/nt(e{]arrlc\t}eﬁlf)&éﬁ “étl?g‘ al §6° e@&ergﬁ%yeof’?lr%gc?ﬁ% t| onal
appl i cations Mﬂﬁbtﬁ)&?ﬁ&tppéﬁbﬁﬂbﬂﬂ&%ed VY Sipads/ h2Rdingy) B@/ msmggedvm@e@m@@zsm
and V\02004/01665 M 1'] Onydo ant i b%g ra@@%g]gdet ection nmethods for tau are
described in ‘At er’nast 5 pireat’ 1080986, the disclosure
content d0228]| bei Ag anmimdy,pazrrmlgeil tlnaqhag fragiyent efagrmncrederivhiipsahereditvan glseray be
applied as descr,ib b C bizrdi 0 pt,
derivative or %?/3?‘?% ly llj‘#b QMH usm g'g% F%vée'{ll t&gqg&élpgg%’ s gg’Sl lﬁlet}igﬁrt her
aspect the pr ésdntide rreget | c’ﬂhesl m@tab&wtmamhgbpi nltbesntibady mlgmarsuépme@ﬂ)e of
tau specifical cog d by, any, res jon.,

one enbodi rrentcw{atmg gljpﬁ?de %%nprc}lég%érgﬁg%nﬁgﬁgﬁtg%flg seagliﬁancgﬁgg'&l nd| cat ed
in SEQ | D NO efhyleSfdianpifletpEaacetit, aCISE@)TFB)NO 42 or a nodified sequence thereof
in which ,two, four I g 1 AL -GSaas ©
substi tut[g del etgécf ﬁgfisofrapéo %\Gg%ﬂg}rlgéll’srﬁ(?ﬁg%gg?i {(;l,‘l%ld nzr)ﬂ%ct)lg% 92& %y any
anti body of t fregpemts eatiant,noe metivative ftbereafx angpivell lbymantSieebodg Nmar0 %7 484 or
O HES: L OBl haP G BRRREIP N Blnolaflcfind TWE Brb 1 17 Cfhcl RRGLLAC iray be

used for diagnosing a neur enerative tau a subj ect, conprising
a step of det Mawdon@@h@@e@@r@e«cmT@mpanR@b@dw vhéQdSme§4ié5é‘\lp@|Btl de

in a biologic I S e, i or; i f a
tauopathy in gal dﬂ t1)§8e THgl?Skr?r%gaéé%l rfgmltbﬁagﬁ ﬂ2(5\% sgg%ﬁgﬁgl bog%ﬁ'%g @KQ
recogni ze t he Dalivare (ZmisEdDb&@quﬂ@ptqtdé (sfls-}, Ndarpel eRelker, i Inepp-i G33-Bn1987);

conparing the hgel L I j e

subj ects of conp ratﬁ%{m Q&e angysggﬁé’g’}@&icn\ﬁ%:elggé?e Fégve rég? %{eg!é‘h%

anti bodi es spé/(nnf)«rlenafi drntibdiad ‘P plivldeicdlfAndHdingab deplicalionse Ainther oot @dde

i ndi cative fog ddﬁ%@@%Ld%Q 2ahayg gigbmts' Rnéﬁutqrm@gg@&ke th%eﬁ%%b&ac fse t N

present inventlon nmay Yol rru In an array, kit and compositi on,
respectivel y, Oééiad@é@@FlP@)é’d‘tlh@YelnnﬁéfC@r Gherapy’,58 orestongndntbodier Fembareterent s

are disclosed D’an:gn@mmﬁégﬁﬂ BMWiRG: Heg&ish, pAéaaanﬁrﬂegmbﬁ% efos5 ) @nd

present invention. Further Titerature concerni ng any one he materi al s,

met hods, uses Tage cemgbunddet Breparatign| Ade driteiode c Brogertiee Qﬁ tﬁff‘t‘tbﬁ@’ prezent
i nvention nmay dRgjub&ts i Ig¥RGof. q{@mﬁgqmgz? tholg@ri es and dat abases, usi ng for
exanpl e el ectronic devi ces. For exanple the public database ' “Medl i ne” may
be utiliZ827Iwhi chAf @eﬁ%rteédmbgﬁrt@memmdiw% aG@‘NP‘ér‘h?tcﬁ“hB}%% gerabilsy pr
I nformation apf{cady bha dalingnAblebdlBr agy zpfbldmgl sblp&paaetbg Nat irfeiBady or

Institutes of Health. Further databases and dresses, such as those of
the European BRoFREsBiciie fragmenh thereofica ?*EB!";“ga\RPrl E‘H examplgy in Qpe epbedimghiopean

Mol ecul ar  Bi olpggycah 30 @bahgdisd oEMBbihdidk Sndideal® of &etlmnﬁ&{ ®0Acredst kleftthaln t he
art and can al so be obtained using interne search e[? es.. An overvi ew of
¥e

pat ent i nf or méifs Brrvenleangtes ehrfontolgle Ene08s 106 éyivon &rlintRevott £082)of

pat ent i nfor mgi.e0 wisek b, BisthemeS60 TRAGHHME 39€2002hisng and for current
awareness is given in Ber ks, TIBTECH 12 (1994), 352-364.



[ 0254] The above di scl osure general ly describes the present invention.

Unl ess otherwi se stated, a termas used herein is given the definition as
provi ded wo 20te4@bHord Di cti onary of Biochem stry and Mpceariar/o®rsd ogy,
Oxford University Press, 1997, revised 2000 and - 89 - reprinted 2003,

I SBN 0 19 850673 2. Several docunents _gpe cited throughout the text of this
specification. Full bibliographic citations my be found at the end of the
specification i medi ately preceding the clains. The contents of all cited
references (including literature references, issued patents, published

patent app! .7 ] pr@o.aﬁosa:iotngdna Mong@iR@eUsé hi s application and manufacturer's
specifications, instructions, etc) are hereby expressly incorporated by

r ef er encegp228pwever Thet fresest ingention aglaresstoi compbditiins anypdongitie nforanentidnddsay ndeed

prior art as to ,the present invention. [.0255 [ I e di ng
can be obt ai n&ﬁ’dﬁlg ‘P@F%‘?eenec%’ EWROHE F oY F’ %Slﬁlé(ﬁg%g{:ag ?@@ﬁ%&r&oggﬁ wh%%:eﬁpar e
provi ded her eiinvefitioh grudeposds @f varibhtudbéreall oo theopllynualedtider eeatart ori ¢etlerfdba t o

limt the scope of t i nventi.on. EXAMPLE 0256].The a ' fol |l ow
further ill us?’i’vg?téo"t Eghei FORRPSER qup’es (r)eg?'% hnggll“g;ea é%ﬁs%hgg % |?riz'? t he
scope of the pharmateudenlly ncapybleayriel arthedrlomihegpharpeeutiveltosmpositiéixefintht es 1

N - 105. 24, B2 FeE LGB BAGH 4ESC Pamete Tidler FRBEF huchoel MileRARRER it 01 o

regi ons Wwi t hodépebding gpnathi Uisteadedt oset he thge pharhageeti¢alil cpmpesjicen dies ust ihuhan

vari abl e heav¥re§919ntloifgahttaugp% iicnﬁi;sea%e(:’:ee.g'.:,i HHLE A%zheimer’s disease the additional agent
may be selected from the group consisting of small organic molecules, anti-tau
antibodies, and combinations thereof. Hence, in a particular embodiment the present
invention relates to the use of the tau binding molecule, e.g., antibody or antigen-binding
fragment thereof of the present invention or of a binding molecule having substantially
the same binding specificities of any one thereof, the polynucleotide, the vector or the cell
of the present invention for the preparation of a pharmaceutical or diagnostic composition
for prophylactic and therapeutic treatment of a tauopathic disease, monitoring the
progression of a tauopathic disease or a response to a tauopathic disease treatment in a
subject or for determining a subject's risk for developing a tauopathic disease.

[0229] Hence, in one embodiment the present invention relates to a method of treating a
neurological disorder characterized by abnormal accumulation and/or deposition of tau in
the brain and the central nervous system, respectively, which method comprises
administering to a subject in need thereof a therapeutically effective amount of any one of
the afore-described tau binding molecules, antibodies, polynucleotides, vectors or cells of
the instant invention. The term "neurological disorder" includes but is not limited to
tauopathic ~ diseases such as  Alzheimer’s  disease, amyotrophic lateral
sclerosis/parkinsonism—dementia complex, argyrophilic grain demehtia, British type
amyloid angiopathy, cerebral amyloid angiopathy, corticobasal degeneration, Creutzfeldt-
Jakob disease, dementia pugilistica, diffuse neurofibrillary tangles with calcification,
Down’s syndrome, frontotemporal dementia, frontotemporal dementia with parkinsonism
linked to chromosome 17, frontotemporal lobar degeneration, Gerstmann-Striussler-
Scheinker disease, Hallervorden-Spatz disease, inclusion body myositis, multiple system

atrophy, myotonic dystrophy, Niemann-Pick disease type C, non-Guamanian motor



Mat erial and nethods [0257] Detail ed descriptions of conventional nethods,
such as those enployed herein can be found in the cited literature; see

al so " ThewBbock4dsnual of Di agnosi s and Therapy" Sevent @eemtiB20E0002¢8h t ed by
Beers and Berkow (Merck & Co., Inc. 2003). [0258] The practice of the
present invention wll enploy, unl ess _gpherw se indicated, conventional

t echni ques of cell biology, cell culture, nolecular blology transgeni c

bi ol ogy, m crobi ol ogy, reconbi nant DNA, and i mrunol ogy, which are within
the skill of the art. For further el aboration of general techniques useful

in the practi geuef Ghedei RNt hearofibkigypriasdlést | ORkrs cdiseasef gosttepttatitidar d
t ext books and reviews in cell biology and.tissue culture; ﬂﬁgrfacafghosw
C

references ci PUHISOPITTHAPTIAR RATIR sereledl popyigid gag! - PIREHST S TP ISR E T8 1 ul ar

bi ochemi stry Rgigrebﬁvef Oddfiﬁnudlbas usdisys t suBgkauted stcemb@olpSnemethiithuh@e Ghrini ng:
A Laboratory

nual , 3rd ( Sanbr ook et .al atory. ess
2001); Short BFBEECRElA %Pa&mﬂaﬁnér%‘re&gg/ S“"A‘F;B‘é&“ S{"‘Z?ai})%eéf“sé the ermseds
John W ey & M&é&&%twe rreur%Qgrcal%elﬁb blﬂ&ncmllﬂé&lﬁtel’chamgéaﬂlj' h(ranover ed. ,

1985); gnucl eot i de esi s . 198 cl ei

Hybri di za[f)%% (Hanéé’aﬁ‘r‘iﬂ gitees ‘i(é‘% é‘i@%"d’ e aﬁﬂr%%fgé’y ﬂﬁtpr%ﬁmA‘hvc?mf‘?nalhes? "4t i on
(Harmes and Hi ggifag dﬁd&e an@bdjes of Ak prbsént vaepﬁmnrmé deﬁ@bd frofi3 edlhnel nendnAl an,
Liss, Inc., 1987), T ansfet; Vect rs for(éj\/la t_|han Cel | s {Mslarl el and
Cabs, eds.); ﬁ”srf@m helgt RANSU Jﬁ“f\/lﬂ't BoiFigPs Hiadruogathie discesspd 1 gotdl's i n
Mol ecul ar Bi olaQayam §:roda£miytda95ble( dusreealingd clidically edgifyst tanphtiRe disedse,mant  DNA
Met hodol ogy (W, e.Ir nsfer Vectors For mal i an
Cells (MIler da‘Ha‘S'@a%éhe fésgs"rp‘hel%‘? ’@6|°§q‘§p‘ilﬁn}$§ ARGt HISHSE £ SF §/‘$'\fay%t hods
I n Enzynol ogy the\ake or ﬂ:ﬁérem of e c(llwtale,t manifest dickase) Typicaiypiht amfhddneebﬂ tge And

Enzymes (I RL Press, 1986);: Perbal, A Pra cal 0 IVb ecu in
(1o Sho t PRSCH Igemio s e s ST ety oas e oo BpACLRSHER, 1) RE! 19

| mmunochemi Caloptli{ﬁizmswhmregﬁﬂc{ toAvetbcidityesid| efifectBiendss dry the Nﬁagleatfﬁamxj bMA:Ingecv

eds., Academ ¢ Press 198 rimne ay,
Vol umes -1V (%ﬁafgebf?& 'B ‘i:”l{?NBY Imea%%jgba 38’§6‘5a“atﬁ9rno?ig§1n Wet i d%gm?'gu({}otgg et
al ., John W/ estibddpons 1996) Non-viral Vectors for Gene Therapy (Wagner et
al . eds. dem c.Press

Vectors( litt & |lqe
Acadeni ¢ | s 199%%e ki %%t;;ﬁ?c}f\/&%é ¥rasiku KI{ KT IGtot’ee ac%%? 4% ¢
Press 1997); &m:dnsC&ﬂ }elmdorTotﬁ&u@yﬁulorgmaleprotcaborrra:tebrsyruanmseiniulnaesensen of an
Bi ot echnol ogy hs, Jo Sons
cl oni ng vectof"é uq?fétgéc 8rra AR (T P?T%.I!]SI al(%l Eﬁ A [rng%erre o{?ﬁ%@%ﬂ{c% jihus
di scl osure ar gigaifias habdns&iefdbmﬁncmmmarmé of/arcdrcssﬁall}s U&ﬂnga&o&mﬂﬁadhmcal test
Strat agene, i trogen e i s in
cell culture aﬁ?fe?‘reg‘f c%ﬂeg%c? 8‘5“%‘ dcceﬁ’ e E &)Eeé?bg@ avle gl%éﬁﬂa‘%grgn
Cel | Cul ture (dEdostratad .beforittre. pl@ﬂlmcal Bhd)tcdanhalodieveﬁp)@&lﬁ% the 1pt8phylaBas wm f r ee
Medi a (Kitano,, Bi otechn 7 I
Cul ture (Curr PERFHic 38} g‘fd& ﬁtoFas 5“ %T)S@J%gfcagqhug%% (I\a/%g:%lrt\k % ure of
Mamal i an Cel lasti{dBiantibodéxds ofithe, prd3empm@otas bdibdtsmayget s&@cuérw@@)ﬁc e2Bdigney as
Extracting information fro a .CH
o8- 107, Nt hodB BE IRt FRci harast Hambll 8 a8 bitay bR e dlOM |
the respecti veligindliphubdbiby of O28&kUnl ess i ndi cated ot hervvi se bel ow,

identifi 2@5%23 gpl ayrl"f?euprggereltc l!n}/én?lmgalg(? tnjo%dw HEP:L&E&&%[ &%’ﬁsgll O‘j%p%m n{#' nant

ant i bodi i Ng" specl I Nterest a reco
expressi on angadkuockit coumbns:rtmoraecoempzeamnmemaﬁll@ewnh ®mne @amndse og dhreerbeive v

performed as desc d | A6, SHRRLL TBRLALY d r 96640k on of
i nt ernati onal %5555 ?cgg fegn%ngc%ggé%qg; 0(500%’3 publ shgrh %%008 81008, t he
di scl osur e conbeeqf, pflynwkicctidel sedqtercer ¢l oft dg prsenti invamjion. e&@@‘éﬁé@ Wit uek
entirety. A r]ey)vntamer(s) can be a notice in the form prescribed by a governmental agency regulating

the manufacture, use or sale of pharmaceuticals or biological products, which notice
reflects approval by the agency of manufacture, use or sale for human administration. In

addition or alternatively the kit comprises reagents and/or instructions for use in



WD 2012/ 049570PCT/ 1 B2011/ 002786 - 91 - nethod for identification of
tau-specific B cells and nol ecul ar cloning of tau anti bodi es di spl ayi ng
speci fi ciwg 20f2/d4p37@r est as wel |l as their reconbi nant expPCE4B200N0EMALH
functional characterization is provided within this application. As

descri bed above in one enbodi ment of tRe_present invention cultures of
single or oligoclonal B-cells are cultured and the supernatant of the
culture, which contains antibodi es produced by said B-cells is screened for
presence and affinity of new anti-tau anti bodies therein. The screening

process conpr ksfRspriakedia @dsayd. TBOSbrhposRioh] sguat aeoprésepl Bgegion is of
i munoreactivity (TAPIR) as as_described in le 1 and own in.Fig.
9; screen on 5‘1‘”{5?%?%‘38?@&5?%“@%#“0‘?‘?}8? @Seﬁgnmﬁ%ﬁ{wgg pEFé’%'H’rOPBE%QF%m@Eé{FmI e 2
?nd shown } n Eugafdeﬁwﬁcmc&c&)m@ﬁre@whnge predendy dgdil;dlgnd)fn partpelt apjlﬁacaﬂﬁrfbved
romtau of the amno a sequence r sente
phosphate gr oH‘ﬁs‘re@W’e&hf’ﬁégQE‘m&S§§F”28§b§ﬁ&‘y§gf’%%late6 Sé@[‘)ﬁ‘(}/ p&@‘l"’d"“l"ﬂ?’ 231;
gnd/ or bog am B&né:iﬁllladsrnﬁ@ﬁ 8&19% PBCY, @&opﬂaﬂ& @in aﬁme&nﬁqq@@)c&n&a tﬁm?hqgﬁmsgy
escribed in Exanple 3 and s vvnln Wi t e tides
due to the epPR@RRtYofRrF I HremYORd fﬂ‘eﬁ?"gc‘?btﬁfa ﬁ%ei“gﬁwp&{&ﬁ éeﬁgﬁﬂ?&
screen fordblb MkoBJ diéasé uthﬂ)e(rjtgth}iaaLp@fhsﬁm ambg r&ﬁioﬁbﬁmyle&ﬁglgs v(\jnth
represente y SEQID NO 6 and isolatin ant i r i inding is
det ect ed or t FRICIEEIION PR SHYIrADg: &OQer?'t?Bﬁid%fge'ﬁlésg‘th‘B%'Bp% q%ﬁ’tegtf%‘é'tﬂi‘ onal
pat ent W2008,48heEHsna MekedSto dABfoeidshrael 17 mpﬁxmpj e"roinoaaf-cbosdnwuar depchérgiones 2,
5 and 7. Puritjcation, of e 601R
pur chased froﬁe?sw:%'@us(sgbé&]?efrﬂ‘eb&z eﬁﬁAﬁfaﬂ f’—’ {’,1 \R%té c‘f“gﬁm?r} SAD
brain. 102611hsediad, imutigt spad atopts], ingdtonid dyatreptys Mﬂiﬁtﬂlmctld’lglsease type C
pat hol ogi cal | sphorylated tau fil apents HFTay) .. was r f.or med.
ol 1'owt ng.  heDYEERIRT )RR RS PERE peurp S sonith peus iy 55 i B frcss)
159-168) wi t h(ryli postaicephaktic Gackigoaismpfpriéh progdim deidbﬁalleamﬁﬁldcahglbp’mlhy 5nm
pieces with all visi bI bl%ﬁ)d vessel s renoved. T ] W tv;g ) ae i
40 m ice col BFO\%Eé-H‘(en%j‘ ST SIS ROBTHRA i Tu8rap! ef"’Ra % EGFA 1°HI R%SVO!L
and 1 nmM NaF) pi:@ﬁcetphztmne thmgmasnli aémemwe,dmby-lﬂfmomrmﬂaindoschmtcmra& m lysis
buffer ( ris ease in
cockt ai | ][8% haﬂ?‘ﬂﬁeﬂﬁﬁg CEWSA%IP'%%@? %?ff)érg é’}’on A2 %Ko rmuel%é e was
centrifuged ahccéﬁuagttomt&%wgll kaowrdi thid dit; sésUpresxampRemiggsore Ghé smm&d and t h
addi tion of N/l auroyl  sarco % fter
two hours i nchBStecH PRAmesy aﬂﬂﬂbysﬁgwhvéfm?\é\tg%lﬁ% Sr'r?gl%hélﬁ el%a (I%N)O Ze
centrifuged aBomzatEx]aG@le@(b(Mgltafbw plan@adectival cartiers ped vell knvasn iVhe art and
2012/ 049570PC-1I;1/C u% ]h]b/s&x% eY%gffered saline solutions, water, emulsions, such as oil/water
emulsions, various types of wetting agents, sterile solutions etc. Compositions comprising
such carriers can be formulated by well known conventional methods. These
pharmaceutical compositions can be administered to the subject at a suitable dose.
Administration of the suitable compositions may be effected by different ways, e.g., by
intravenous, intraperitoneal, subcutaneous, intramuscular, intranasal, topical or
intradermal administration or spinal or brain delivery. Aerosol formulations such as nasal
spray formulations include purified aqueous or other solutions of the active agent with
preservative agents and isotonic agents. Such formulations are adjusted to a pH and
isotonic state compatible with the nasal mucous membranes. Formulations for rectal or
vaginal ad-ministration may be presented as a suppository with a suitable carrier.
[0234] Furthermore, whereas the present invention includes the now standard (though

fortunately infrequent) procedure of drilling a small hole in the skull to administer a drug

of the present invention, in one aspect, the binding molecule, especially antibody or



- 92 - collected and re-suspended in PBS. After clearing out possible
contam nating i mmunogl obulins with protein A magnetic beads, the PHFTau
suspensi onowar/®psIned at - 80C before use. A control extcaaB2oir/oozrseal t hy
control human brain tissue was prepared accordingly. Human tau anti body
screening ELI SA: 10262196 wel |l half arga_microplates (Corning) were coated
with reconbi nant Tau protein (rPeptide, Bogart, USA) at a standard
concentration of 1 jig/nml in carbonate ELI SA coating buffer (pH 9.6)

overni ght at 4C. For PHFTau screining, 96 well Immbilizer Mcroplates

(Nunc, Dennar kjtihegy 8ase® oMbk hhrédelt Tialentish kat tRes theblvdikbrain bhRidyr ahich at

1: 100 dilutions in carbonate EL| SA coating buffer (pH9.6) overnight at 4C
Pl ates were wadsdos iRtrpgaoup op prabadiminisgatieln. speci fic bi nding sites were

bl ocked figa35p hrs Pie &Eaghl deBinRBSNill HeOdticinfticd By 2h6 BAdnGi phisiciaBuadielinical
Switzerland). B cell conditioned nmedi um was transfferred from rrerm(%y B cell
culture pl at e&ctor £y isxel) knpwr iny g medicabaisefospess IARY BE PAUER! #EPENGE PR

plates were V\/&ﬁ.lg)eﬂlctiofh, RBiRdihg MthatibRs sizE VbR e Aco\bred) aQtisepaitidias bogwiunki dase
(1) con ugat o donker SnLL LA L 0C LEete AR SPEEIL o) ARl Yo
PBS-T, bindi ngeifg aliimeieranédnd@edr@ly. Wagpidalt @sericae e iyr RRanplé, cimahd rage HRP
ccr eeni g [ 02839 SRa A wG (oo RS aBD AT LO I e SR e B
Di scovery, USAhg¥ehevsRaldesksWelod si0abdgé tis éxtaiplary Pmpé addenyisidkd] @kpebiakly n
extract and healthy c ntg: ol brai e>§trr t ia ,PES Non- spr)eci ,f i c’ t?i nc&ibn
sites were bl G¥REapthe glofrmentionse figte Fracgﬁ%g‘- [?'yé 39545 7B e e FUR £ Q)\'gd by
i ncubation wi bloo@ @elob rePREiahd e usilly VIO ;@6 nlg/kd (ad, (U2 mighkat €35 wrke,
vashed | n POy L oo AT LAE PG AR SO RS o p et Ltumh
bound of anti besdyeswas bél@naiteesbdyywedit ot 1@ aigAg HodyriwehCarneichineeaiige E it
using a SECTOIQO Imgﬂc ,egr a? egsot l(mlvgb}l%go D%%gsl igter%e ?a evi%rﬂYe’ ablg\%b\ ?a'nges are also intended to
be within the scope of the invention. Subjects can be administered such doses daily, on
alternative days, weekly or according to any other schedule determined by empirical
analysis. An exemplary treatment entails administration in multiple dosages over a
prolonged period, for example, of at least six months. Additional exemplary treatment
regimes entail administration once per every two weeks or once a month or once every 3
to 6 months. Exemplary dosage schedules include 1-10 mg/kg or 15 mg/kg on
consecutive days, 30 mg/kg on alternate days or 60 mg/kg weekly. In some methods, two
or more monoclonal antibodies with different binding specificities are administered
simultaneously, in which case the dosage of each antibody administered falls within the
ranges indicated. Progress can be monitored by periodic assessment. Preparations for
parenteral administration include sterile aqueous or non-aqueous solutions, suspensions,
and emulsions. Examples of non-aqueous solvents are propylene glycol, polyethylene
glycol, vegetable oils such as olive oil, and injectable organic esters such as ethyl oleate.
Aqueous carriers include water, alcoholic/aqueous solutions, emulsions or suspensions,
including saline and buffered media. Parenteral vehicles include sodium chloride solution,
Ringer's dextrose, dextrose and sodium chloride, laétated Ringer's, or fixed oils.
Intravenous vehicles include fluid and nutrient replenishers, electrolyte replenishers (such
as those based on Ringer's dextrose), and the like. Preservatives and other additives may

also be present such as, for example, antimicrobials, anti-oxidants, chelating agents, and



- 93 - Mol ecular cloning of tau anti bodies [0264] Sanples contai ning nenory
B cells were obtained from healthy human subjects. Living B cells of

sel ect ed worory4ds70el | cul tures are harvested and nmRNA PSTABBERHN@EAS6

| munogl obul i n heavy and |ight chain sequences are then obtained using a
nested PCR approach. [0265] A conbinati gy _of prinmers representing al
sequence famlies of the human i nmmunogl obulin germine repertoire are used
for the anplifications of |eader peptides, V-segnents and J-segnents. The
first round anplification is perfornmed using | eader peptide-specific '
primers in 5 igpdgRedandons 1R IFuitBtore, SiephahaceptidalesBpdshios’ of eledinGniob h et

al., Nat Protoc. 4 (2009), 372-384). For heavy chains and .k a |ight
chains, the s&&f m&’ﬂffrfg‘)ﬂ?fﬁﬁﬁ"fsi Sté% ?sdJr‘:?p?’Emf)& sé'F'}Pé’harH?f(ﬂ&gw 3RES: depetdhe
V- segnent - speehfthetinehdedisSofahe pHagndent@alconipdsiosegnent - speci fic priners at

the 3" en r lamhda |ight .chains, the secqond ro anplification i
perforrre(joﬁgq?ng vngbfgﬁaﬂ esBcPf PR ‘f'?rrre‘?‘g’oglfnef‘he&g%—‘eeggéesgﬂtd 1gvention the

Cr egi on- speci fph&mfatdutiedl @mpokiios' myd bé NBrostated aala ,vaddide, fB ekam@@2if(th©91),
581-597; de Haard et ,all., J. .Biol. Chem .26 (1999), 12%%88‘%%2%0% .

[0266] | dent i f iPBATIAETIUGH CPRBOSIHAT ¢JhS, IVFHIRD SHTPRSTHR RUdpY aPodes) bindirgy i s
performed by magmsl éaivaig envdnkhtSAerdpfor (pasdRbimMUAizatup rAassemionaf incthapl et e

“anti bodi es. Recqnbi nant expr.essi on of conpl ete human | nt i bodi es or
chineric | g&xa&? Q“Bgdfcé’gn’i Oé%ﬁf'@\?esae%ﬁg%@ :’i’g%r} fe|p8'ﬁedo%%ﬁezluifgyi'%lgfaémﬁeavy
and |ight chaiafd £8guaNG®Ser . NBiobkimC Bisphes. Aceadi78) (F008)BE49-+4558)0anexqordixsSh on .

vectors that conplenent the variable. region sequence w.th equence
encodi ng a | eé@g?%e?i(ép?‘?‘&é léﬁest‘t‘fépgSagtévﬁdgaﬁﬁ’Haté(fn t“ﬂtg gth%hnoéy l\%F? htg‘é PR Rnce
encodi ng t he appaleprddated andéaht ofdamaggréges i che brain addldwed ppogressios of
contained restriction site esigned. to .facil jtat ni f .t he variabl e
heavy and | i gh’fﬁaé’f?éilrﬂpaé@&ﬂgﬁglggrd?ﬁ%bj' ﬁeﬁ%eﬂi/bésxé)fggégbk%}a@f Bpunel F[-El‘fl'éavy
chai n i munogIBapuNéunsd. 224 (201 0), @33-d85)b\ccordimgplyi tgist predentmu edgcobat passiveavy

hai n RT- PCR duct.in. int : i [ t [
e gnalpept FBBvARP I UBer At SRR af RRaf e SRe IR sl sEBE 0

or nouse i mmumpegemb ifviitiogarmsald2 delpKag peirdumgbrit chatah adviarse oefifastsulof nactiae e
expressed by insertin he kappa_ |'i ght chai n, RT-PCR-pr.od in frang. into a
li ght chain ek‘Bfn@‘%‘%iat}?ﬁ %/hé’f:a%rgog‘f: RN dndrs9s Graredelt i&éfe%génk&“{uﬂée %gﬁ%'ant
domai n of hundhekfoppahd prgeint ahiaian antibodies ghd helri equivaleind af Ihegireseathiavention

minool 64l | Ry B SRRSO D6 AP Ml
provi di ng a sidipa@ks peptas dD, HiG-RDE, A6RsCBR CHONETD, IBFDHUTyaYP-Cr Pith RS8 of anbda
light chain i e agoqpla%l?e%lais Drentioned before.
{0237] In one embodiment, it may be beneficial to use recombinant bispecific or
multispecific constructs of the antibody of the present invention. For a reference see
Fischer and Léger, Pathobiology 74 (2007), 3-14. Such bispecific molecule might be
designed to target tau with one binding arm and another pathologic entity such as Ap or
alpha-synuclein or a different pathological conformation of tau with a second binding
arm. Alternatively the second binding arm may be designed to target a protein present at
the blood-brain-barrier to facilitate antibody penetration into the brain.
[0238] In one embodiment, it may be beneficial to use recombinant Fab (rFab) and single
chain fragments (scFvs) of the antibody of the present invention, which might more
readily penetrate a cell membrane. For example, Robert et al., Protein Eng. Des. Sel.
(2008) Oct 16; S1741-0134, published online ahead, describe the use of chimeric
recombinant Fab (rFab) and single chain fragments (scFvs) of monoclonal antibody WO-

2 which recognizes an epitope in the N-terminal region of AB. The engineered fragments



[ 0267] Functi onal reconbi nant nonocl onal anti bodies are obtai ned upon
co-transfection into HEK293 or CHO cells (or any other appropriate

reci pi entwoebi2/d4p3v@¢ of human or nouse origin) of an | g- Ph@aByHUbRI7$S
expression vector and a kappa or |anbda 1g-1lightchain expression vector.
Reconbi nant human nonocl onal antibody _igg_subsequently purified fromthe
condi tioned nediumusing a standard Protein A columm purification.

Reconbi nant human nonocl onal anti body can produced in unlimted quantities
using either transiently or stably transfected cells. Cell lined producing

r ﬁcolnbi nant hu@&rhble)taqglpe@aht a@mdlbﬁdwh@mnb@g .e&a@aég'a&rmroehetdmm -Ayfibds ng
t he g- expreSS| on.ve or e-cloni.n \' a 1 ons
into differenfibyp} aﬁeéét 35%%"" ?qb%ﬁj{ P"x}‘é%m’é‘&‘ ok %’”ﬁg"‘é e?ﬁ Tf'?léb"bs %nd '
[sgg\éB]c%B al so“mlelgg@e]:aamct ffﬁ@ﬁ&r&fhﬁeﬂ&dbﬂnagﬁi gﬁm@ srnegn Fabsand Acivi dmgct::eﬁ];sd

use nongqQclonal "ant.i - t o vance i fornia,
U.S.A) and nﬁ'ﬂfg’ fshigh F’ggﬂ‘&r?&%ﬁB ‘8% ‘%"'1%8’? It PRYTES; 46ross
US A) were ﬁ&&ﬂbo@%ﬂﬁdmrmrﬁmmﬁ@gwmk oStrtgrgaﬁr(gQﬁﬂamxﬁﬁﬁqrdbienea’ctloﬁsunan
tau anti bodi eg | -105. 4E4, NI _105.24B2 and. NI - 4A3 {iltl bodlfe 0} this
i nventi on. PrigEpereeResidEs by apd s Raigang et?e‘F‘l"”é‘ ?)B‘P B &jFt Cb?in

condi tioned nmggdi- ang?tmobnw&esdlttﬂeqc&dnybmeﬂessm as Bagip getes app| mﬁa:bihﬂmsky iml ess
ot herwi se st at ed. Exanmpl es 0 4|‘—_‘Et1¥‘“fled re wi@pant angtF lsn of the
present i nvenfiaBinaig? Felis &5, nBrhodiss: pitigke [Ef?%‘ﬁf’ggo fratign at'és’ne
(Costar, Com ixeradudhy, nwarf&ama,tadumnmaﬁle@ﬁmnanmefraangm @éeeﬁonrtehWaugO
rPeptide, Bog h U$ diI ted t a CO éfr of 1 1.1g/m in carbonate
ELI SA coat i ng% AR 0] OIF)WF CTapy Q’C&@ 19 Non- speci fi ¢ bindi ng

si tes wer[g239) ockedinf DaifreAt appirodd Mulleh ePBS E&pefrt apm rmgolz%eBS(Aonsj 2A7e241Buchs,
Switzerl and) gnd.0.5% Tween?2 Bi nd i ng_of nt di es, of .t he sent

i nvention (NI %isﬁgb%@fcm\fl\\ﬂﬁ alipymy oy ‘ilf“ ga%‘g‘)‘/ -\l/vﬁg" W e rlﬁ‘?]‘e(s:l Segg?ng HRP
conj ugat ed goatabinhitibodie® o IbgGhEelyd (dtacli(\&mglcelm’rwmmﬁemmﬂm@ thdiewsmhketl; UK) ,
foll owed by nmeasurenent .of.. HRP ac tl&llé . ﬁ5atndrgreoln(c:owpnrdlomst rrh %%b

EC50 val ues weFETNE FRER Sy OrF oA F‘ @ﬁ SR g & aphPad Pri sm
sof t war e ( San'TRNRbs' bisAeen coinddFor thike ahihodieBl ot ti ng protei n stai ning

[0240] In a further embodiment, co-administration or sequential administration of other
antibodies useful for treating a tauopathic disease may be desirable. In one embodiment,
the additional antibody is comprised in the pharmaceutical composition of the present
invention. Examples of antibodies which can be used to treat a subject include, but are not
limited to, antibodies targeting beta-amyloid, alpha-synuclein, TDP-43 and SOD-1.

[0241] In a further embodiment, co-administration or sequential administration of other
neuroprotective agents useful for treating a tauopathic discase may be desirable. In one
embodiment, the additional agent is comprised in the pharmaceutical composition of the
present invention. Examples of neuroprotective agents which can be used to treat a
subject include, but are not limited to, an acetylcholinesterase inhibitor, a glutamatergic
receptor antagonist, kinase inhibitors, HDAC inhibitors, anti-inflammatory agents,
divalproex sodium, or any combination thereof. Examples of other neuroprotective agents
that may be used concomitant with pharmaceutical composition of the present invention
are described in the art; see, e.g. international application W02007/011907. In one
embodiment, the additional agent is dopamine or a dopamine receptor agonist.

[0242] A therapeutically effective dose or amount refers to that amount of the active
ingredient sufficient to ameliorate the symptoms or condition. Therapeutic efficacy and

toxicity of such compounds can be determined by standard pharmaceutical procedures in



102701PHFTau and reconbi nant hTau40 were resol ved by gradi ent SDS- PAGE
(NuPACE 4-12% Invitrogen, Basel, Switzerland) followed by el ectroblotting
on nitrocwbl2oi2omes7renbr anes. After bl ocki ng the non-speecfriiB2ooi/nat7seg W t h
2% BSA at room tenperature for one hour, blots were incubated overnight
with primary anti bodies N -105.4E4, N 81505 24B2 (hurman) or Taul 2 (nouse
nonocl onal anti body, Covance, Cali fornl a, US A), followd by a

HRP- conj ugat ed goat anti-human I gG-cy (for human primary antibodies) or a
HRP- conj ugat ed goat anti-nouse | gG secondary anti body. [0271]Blots were
devel oped usi ngu EGkuraner éxprmehtaininimale, dgt B0 Qe (dsE thlﬁ'aﬁehﬁ@diye:ﬁective in

Qe el fingen, erl and FT nfr AD brain Iatlon
of paired heli (%Z ﬁ‘ Pré‘ﬂ?tho“h?ﬁ‘ﬂ gbﬁ’l%% 4’I ?ﬂbeh%ospu}'?lloﬁ tau
12 IGIO a(rjre n{ S 5 PHFItewbewa& perdpe 1\n9tmsdnd @i effegs ﬁmmerrmbﬂapdmbymamecmum @an &k .
edert et a ron 6 modi fications. gfy@m of

AD brain tiss fSPHsE é‘ﬁtth‘i ﬁ*{t g‘ﬁ?ﬂ:ﬁ%@c& ﬂ% teﬁ{lb% imegh gfebﬁ"graﬂf’u S %sg]e{g
_rl_ em)vea The ?oﬁ@b@t]dddaﬁ piassieid ani dnovd0 sufficiertgo aestate wa phdserge saohna:hb@ha\'(owomvl

ris pH 7.4, nmvl .Na3VO4 1 F) ~f0 ovved
‘by honogeni zatdR V/ﬂgf‘ﬁl"?@roﬁfmf’i/g‘lc@“b%n’} AI{%% ‘%‘Pb cp ﬁqﬁﬁ %%ﬁgﬁ%@
EGTA, | )x pr Ot}ﬁaeeleHSDbi@herQﬂQbitﬁb ldjsedsesdyinhdaBaied, befbrdvl NaF, 1mv AEBSF 10%
sucrose onogenate was .cenfrif t, 4C at 20
Super nat awg s co foé’b% dORBYRS-d4Hi Y i‘ég?]tqgéf} the ?rgsf.'fpto‘nlvenglé)ng%l %S%Q @&b
Switzerl and) todak36 hindig mokkile cofnpaisitatricasi ore lCR bbmeabox&?@smbbdhalsfbaﬂu ng,

e B T
cont am nat i ng pafieuiang| Alkhdiinass \Wistdzepiotoae remhodingnetsaic bmdnhg mbleeul®hf-Rau
SuSPEETon v BhORH Ly R BELEL o S SRR, WAL
[0273] A pept i dresemr rne&pmndnerag:stm anvi-detypdd dstit®88s 34 6anyf omeTafi4le mentioned
222G LR LD S, 1 EhASB b it gy =
( Copenhagen, bind to the unique antigenic peptide sequence located on an antibody's variable region

near the antigen-binding site and are useful, e.g., for the detection of anti-tau antibodies in

sample of a subject.

[0244] In another embodiment the present invention relates to a diagnostic composition
comprising any one of the above described tau binding molecules, antibodies, antigen-
binding fragments, polynucleotides, vectors or cells of the invention and optionally
suitable means for detection such as reagents conventionally used in immuno or nucleic
acid based diagnostic methods. The antibodies of the invention are, for example, suited
for use in immunoassays in which they can be utilized in liquid phase or bound to a solid
phase carrier. Examples of immunoassays which can utilize the antibody of the invention
are competitive and non-competitive immunoassays in either a direct or indirect format.
Examples of such immunoassays are the radioimmunoassay (RIA), the sandwich
(immunometric assay), flow cytometry and the Western blot assay. The antigens and
antibodies of the invention can be bound to many different carriers and used to isolate
cells specifically bound thereto. Examples of well known carriers include glass,
polystyrene, polyvinyl chloride, polypropylene, polyethylene, polycarbonate, dextran,
nylon, amyloses, natural and modified celluloses, polyacrylamides, agaroses, and
magnetite. The nature of the carrier can be either soluble or insoluble for the purposes of

the invention. There are many different labels and methods of labeling known to those of



Denmark). An additional cysteine was added to the Ctermnus to allow for
covalent - 96 - binding to Imobilizer Mcroplates (Nunc, Denmark). A
second pepOLi2de/m@esDespondi ng to am no aci ds 226-239 of rOTAR201H002786
(226VAVWRpTPPKSPSSA239), the cognate epitope of the comrercially avail able
mouse nonocl onal tau antibody AT180 (Thgrno Scientific, USA) was

synt hesi zed accordingly and used as control. Transgenic mce - [0274] Three
different animal nodels for tauopathies are used to validate the tau

anti bodi es (and nol ecules with the binding specificities thereof) of the
present i nvenbidiary skildth/th¢ artt. Exbirphs @€ (Heaypea oPRBAlE witich@arf b¢ used &Bthe present
expressi ng hugan Tau40 \é/ith P301 L .nutation lxgggagr thlg rériuri ne Th%nll. 2
pronot er ( GendVERIBnINGHudE HrgYmes JAUGISHPRESA 5P mgtalie JUPTeRSE CHMRBPSS et
al ., J. Biol. ckdniiminké€en( 2bundH 2 BiSimariestehconipb@id3pdet alsathe ampbdimaits on WO
2003/ 017918, the didsl%l osure content of which is incorporated herein by

reference) [0998{5%d FiHIa8°YR ce expressing the shortest 4R human tau isof orm
w t h P30J0245)t at i OBy drdglicr tehbotiten) ¢heP¥al? biiddigomelecuiay @i patidudar fanttbodiea®dni c,

au vt h P01 ESANER BIIRBER e oharere SsP Rl BhOE eyt T ST R B { o
al1abfe"fromthe
Jackson Labor aidorigual Babbtdaingod bodybilui® sarhpl&SBn the tested individual which may be a
blood sample, a lymph sample or any other body fluid sample and contacting the body
fluid sample with an antibody of the instant invention under conditions enabling the
formation of antibody-antigen complexes. The level of such complexes is then
determined by methods known in the art, a level significantly higher than that formed in a
control sample indicating the disease in the tested individual. In the same manner, the
specific antigen bound by the antibodies of the invention may also be used. Thus, the
present invention relates to an in vitro immunoassay comprising the binding molecule,
e.g., antibody or antigen-binding fragment thereof of the invention.

[0246] In this context, the present invention also relates to means specifically designed
for this purpose. For example, an antibody-based array may be used, which is for example
loaded with antibodies or equivalent antigen-binding molecules of the present invention
which specifically recognize tau. Design of microarray immunoassays is summarized in
Kusnezow et al., Mol. Cell Proteomics 5 (2006), 1681-1696. Accordingly, the present
invention also relates to microarrays loaded with tau binding molecules identified in
accordance with the present invention.

[0247] In one embodiment, the present invention relates to a method of diagnosing a
tauopathic disease in a subject, the method comprising determining the presence of tau
and/or pathologically modified and/or aggregated tau in a sample from the subject to be
diagnosed with at least one antibody of the present invention, an tau binding fragment
thereof or an tau-binding molecule having substantially the same binding specificities of
any one thereof, wherein the presence of pathologically modified and/or aggregated tau is
indicative of a neurodegenerative tauopathy and an increase of the level of the
pathologically modified and/or aggregated tau in comparison to the level of the
physiological tau forms is indicative for progression of a neurodegenerative tauopathy in

said subject.



[ 0278] Tauopat hi es nouse nodel s and corresponding wild type mce are kept
under standard housing conditions on a reversed 1 2h: 1 2h light/dark cycle
with freewacoesa9i7’o f ood and water. The treatnent groupgcanB2hab@nged for
age and gender. Exanple 1: Validation of target and binding specificity of
human tau- anti bodies [0279] To validay§7gau as a recogni zed target of

| sol ated anti bodi es direct ELISA assays were perforned as descri bed above.
For the exenplary reconbi nant human NI - 105. 4A3 anti body 96 well m cropl ates
(Costar, Corning, USA) were coated with reconbi nant human tau (hTau40,

rPeptide,gfagpart, HRALbEidbEGaRs ABNKERIHRbIngC 6fpretlihical/ folthediseabd. n BSA
i n carbonate ELI SA coat’ing buffer (pH 9.6) and bi‘Pdi ng effi cilengts fL t he
anti body was Peeseraepdinmens 1B &ARiToA Sybisgt hap s’ tauapathiq disatey U FATPICC r'g Bi nds

to human tau PYCEGSH chip, kipdi ;i sToRser Ned,t BIDBIASP( bf @thed GjuopathieDds -

[ 0280] For a determ nation of the half maxi nal efo%Jige goncen ratL?n
(EC50) of t hemerianst defpranthicrriuisesmilprity distwen e devel ©f patholagsa Naiedifighal
direct ELISA gxi§labpepdi&l it by theferdrBite 3iahddpORiceROtaNhE Albjeot® badiagnosed
perfornmed. 96 wel |l "m Cropl ates $Cbstar, CDrni&g, USA) wer.e coqtgd mﬂtp
reconbi nant hh#feh taugeptiipn Pissass, Al Yele OF BbGAPHoN HoA)seend FPRYP! e §onto
concentrati onggfiect dbdd/dbt hhfeOd tdubgatiae da¥asel Wherdid -aldifferd i twdzadyg levartawf 3
p.g/mL (for the assay with N -105.24B2 ntibo%&%%in C rgpna e ELI SA cpating
buffer and bi AueigolePathelpeiraly medified and/er pegFedls P cldethe SIFENESEL Les

were estimat eghdidied tHaP fel JubjRérto 'R FidpH 68 hadls kadgpdthia@iead. Inrins enboditest; e.
Reconbi nant human-deri ved anti body. NI - 10r'-'>. 4FA %i nds to {}gg 0 wi tlh h'éegh
affinity in tHe shbigrtiahedigengsed adghe cantrol spbegi( R EEREEEY -ué’ﬁe.sa'NP-ei% > 2482
bi nds to hTau4uiwed ndyl Baf bodyi Hyidistsgebred lt®\somiain gpmtotygida iy gedified Gnb/onM
ECS50(Figure 7). [0281] The hal f ngxi i rg;gl effective1 concentration (EC50) of
t he exenpl arya%?gaﬁ’g(ﬂ%}" fgr example a lood, CSF, or unne sample.

{0249] The level tau and/or of pathologically modified and/or aggregated tau may be
assessed by any suitable method known in the art comprising, e.g., analyzing tau by one
or more techniques chosen from Western blot, immunoprecipitation, enzyme-linked
immunosorbent assay (ELISA), radioimmunoassay (RIA), fluorescent activated cell
sorting (FACS), two-dimensional gel electrophoresis, mass spectroscopy (MS), matrix-
assisted laser desorption/ionization-time of flight-MS (MALDI-TOF), surface-enhanced
laser desorption ionization-time of flight (SELDI-TOF), high performance liquid
chromatography (HPLC), fast protein liquid chromatography (FPLC), multidimensional
liquid chromatography (LC) followed by tandem mass spectrometry (MS/MS), and laser
densitometry. In one embodiment, said in vivo imaging of tau comprises positron
emission tomography (PET), single photon emission tomography (SPECT), near infrared
(NIR) optical imaging or magnetic resonance imaging (MRI).

[0250] Methods of diagnosing a tauopathic disease such as Alzheimer's disease,
monitoring a tauopathic disease progression, and monitoring a tauopafhic disease
treatment using antibodies and related means which may be adapted in accordance with
the present invention are also described in international applications W093/08302,
W094/13795, W095/17429, W096/04309, W02002/062851 and W02004/016655.
Similarly, antibody based detection methods for tau are described in international
application W02005/080986, the disclosure content of all being incorporated herein by
reference. Those methods may be applied as described but with a tau specific antibody,

binding fragment, derivative or variant of the present invention.



105. 4A3 was al so determ ned using direct ELISA experinents. ELISA plates
were coated with reconbi nant human tau (hTau40, lug/nml), PHFTau ( 1:100)
and cont rebD 2praapes7ati on (1: 100), and incubated w th var ycCmgBzni/Hizoghy
concentrations. N -105.4A3 binds to rTau with high affinity in the | ow
.hanonol ar range at 1.4 ri M EC50 NI -105.¢4A3 binds to PHFTau wi th high
affinity in the | ow nanonol ar range at 1.2 nM EC50 (Figure 12). Exanple 2:
Reconbi nant human anti bodi es bi ndi ng anal ysis to reconbi nant tau and

pat hol ogi cal tau extracted from AD brain [0282] To determ ne the binding
capaci ty (0251 - 1051 urthachspict he praddidnventiqradisoaklags tapeptides haping nespitope

extracted from.AD brai.n. , SDS- PAC;E d West Bl t I f d
as described % tﬁ‘étsan’P%?B?Sv@congZS? r}mé?%sainﬁé{l%af gngersnl} Wvg\@%{]ﬁ%r@%&nﬁy

ant i blodl eis NI <#Bbdidhkd, {ush pepile covhprifdbar’dhiido @hms@mnoeras ihdichtad mSAQ ¥ NO:
nmonocl onal ant Y. Vv [ fornia, U .S A fo

HRP- conj ugat e(tq’ ggatma@i ?ﬂﬁ%%W%"'(?BPgﬁﬂﬁﬁa‘%ﬂ%ﬁ ther V@%)wq%?h e, two,

HRP- conj ugat edhrgomtr, k] sikDitsen by moteanind akids ant istih@‘(i‘l}lted[d)ﬂcﬂé}j Eiehmmddmnt
anti bodi es NI -105. 4E4 Fjd?ure 3 .ang NI - Q%g E%hé u ?) eF

recombi nant hTAGEH BE PHRIIF SIS R PO G ALY s P8 %Lﬂl’—‘ t't?“é)? raa"f ed from
QD Erai n on V‘&shﬁmb@dpmos AB4 exdpiettsedt3. cont roI anti body Taul 2 recogni zes
oth tau i es a I ur 2 [ ,

di scussecﬁ?ﬁ Exarrp 515’%9/1 mt(ﬁetg%érfvfmnoé‘ SUCh% é?’é ?\%hgeg%{éllearéﬁngj?l BN
(EC50) of the nemﬁdﬂgbﬁ’r@tlvaNiUObﬂﬂyeri sub{¥ot, 4A3 prigiss mls;b;eoﬁderwdliriimg the pessencgl | SA
experiments us

the | ow nanomS’Féﬁgl a&%@éﬁggf N’fd? oﬁ"f\/I%A gllr?g%mlogeca %I'n-zlap o B tdla Qe bl Bk 11
used for diagnosis of a tauopathy in said subject by measuring the levels of antibodies
which recognize the above described peptide of the present invention and comparing the
measurements to the levels which are found in healthy subjects of comparable age and
gender. An elevated level of measured antibodies specific for said peptide of the present
invention would be indicative for diagnosing a tauopathy in said subject. The peptide of
the present invention may be formulated in an array, a kit and composition, respectively,
as described hereinbefore.

10253] These and other embodiments are disclosed and encompassed by the description
and examples of the present invention. Further literature concemipg any one of the
materials, methods, uses and compounds to be employed in accordance with the present
invention may be retrieved from public libraries and databases, using for example
electronic devices. For example the public database "Medline" may be utilized, which is
hosted by the National Center for Biotechnology Information and/or the National Library
of Medicine at the National Institutes of Health. Further databases and web addresses,
such as those of the European Bioinformatics Institute (EBI), which is part of the
European Molecular Biology Laboratory (EMBL) are known to the person skilled in the
art and can also be obtained using internet search engines. An overview of patent
information in biotechnology and a survey of relevant sources of patent information
useful for retrospective searching and for current awareness is given in Berks, TIBTECH
12 (1994), 352-364. '

[0254] The above disclosure generally describes the present invention. Unless otherwise
stated, a term as used herein is given the definition as provided in the Oxford Dictionary

of Biochemistry and Molecular Biology, Oxford University Press, 1997, revised 2000 and



Exanpl e 3: Mapping of the N -105.4E4 and NI -105. 4A3 bi ndi ng epi tope on
hTau40 [ 0285] A peptide array of 118 peptide sequences covering the

full -1 engwb 2hibzo4d¥o ( ami no aci ds 1-441) with an overl ap eCTiAg2anrorssaci ds
bet ween two adj acent peptides was spotted on a nitrocellul ose nenbrane (JPT
Peptide Technol ogi es GrbH, Berlin, Gerggny). |mmunol abeling of antibodies
as well as nenbrane regeneration were carried out according to

manuf acturer's instructions. To rule out non-specific binding of the
detection anti body, the nenbrane was first probed by HRP-conjugated goat
anti-human | gﬁﬁﬂﬁﬂe& E%(FBQ 1$He opIoi sza%wdarsgtéga%g&xﬁme c%dﬂ)thro&@ﬁo?\illr thz te5xt ZfE .
regeneration the nepbran S probed wit nM r ecopbi nant - .

anti body. BouHts %’ﬁ?‘ﬁffé‘ﬂgr%\)djﬁ"la’é?g’é‘e?éB‘WPﬁ@aEE‘lMHﬂ atltg"gﬂ@@rﬁlg}‘?ts"% ation

dg_t ection (Gijgiaadiétaga}sr(eeed@g_eg&i %]%Q&S st dgﬁ%l’%ﬂsaﬂd)ﬂl_%ﬁaggfere'ﬁwgghﬂhtpﬁg of

adj acent pepti.de spots (peptide , an ,_ pepti.de .a r.e
speci fical |y NSERNT FSTREANGSS 1 Nyedostents, Pyotished pate Vﬁ’aﬁﬁt‘ﬂnﬁﬁs %‘gﬁ"%’gwﬁ% to

t he detecti onagyicitlRdsndomayufhdrirgth’ SpediBlatiohklCinSREPUSHC &%) CaY ety pichdse t wo
groups of peptides carresFond_to aningﬁacids %§§-351 and 387-397 of ' hTau40.
These data suli§RePraeAdly RICr6s Hvevere B5HnIS A0 2 MIsITL Bt PUETE™EY T6p S
conpri sing t WindkddRidF a% e eCResentdienitdd. hi n t he R4 ni crot ubul e bi nding :
dormain a other in the G terninal domaip. [028 The sequenc har ed by
peptidesqgﬁgES comprTYE SOBRIHF e s Ending Faf %0% 9%%%r@%”ﬁ*h@dg??Qﬁgwﬁ%pspot
(1 PT) data suggedic ekdhapledNVvhidi) ore plsvided GOGH € purpsee pf illafeaiibm ohlyahd hiaabt
conprises am no ang§.33%-343 og human. tau. This region is located within
the nicrot ubul®EmAFh QiYL 6 RYPHOIPe IXEM9Rd i s conserved among al | neurona
human tau i sofornms as well as across other species including nouse and rat.

[0288] As this domain is bound to m s in physiol ogica

m cr ot ubul e- associ ated t au, NI-lOgtééﬁﬁﬁgﬁggpected to preferentially target
the pathol ogically relevant pool of tau that is detached fromthe

m cr ot ubu9258] 102 8BETexamhptes rvtiichefolley fuab¢rdilasiralg theiipvenkien, Nut shstdipat B ndi ng

pept i des, al api KGR0 HNNOHERSpR Y HBEhbR i MBSHAY. Hhe fORMIng BeAMEnthdd N
alanine one at a tine. The alanine o
Examples 1 to 4 are illustrated and described with respect to antibodies NI-105.4E4, NI-
105.24.B2 and 105.4A3 as cloned, i.e. the framework 1 (FR1) Ig-variable regions without
being adjusted to the germ line (GL) sequences of human variable heavy and light chains;

see Figure 1.

Material and methods

[0257] Detailed descriptions of conventional methods, such as those employed herein can
be found in the cited literature; see also "The Merck Manual of Diagnosis and Therapy"
Seventeenth Ed. edited by Beers and Berkow (Merck & Co., Inc. 2003).

[0258] The practice of the present invention will employ, unless otherwise indicated,
conventional techniques of cell biology, cell culture, molecular biology, transgenic
biology, microbiology, recombinant DNA, and immunology, which are within the skill of
the art. For further elaboration of general techniques useful in the practice of this
invention, the practitioner can refer to standard textbooks and reviews in cell biology and
tissue culture; see also the references cited in the examples. General methods in molecular
and cellular biochemistry can be found in such standard textbooks as Molecular Cloning:
A Laboratory Manual, 3rd Ed. (Sambrook er al., Harbor Laboratory Press 2001); Short
Protocols in Molecular Biology, 4th Ed. (Ausubel et al. eds.. John Wiley & Sons 1999);



- 99 - residues in the original sequence (A384 and A390) were substituted
to proline and glycine (Figure 4E). Spots 35-50 and 51-68 (Figure 4C) are
t he ori giweal2opapbizdes (spot 35 and spot 51) and their alPamiiBz1s02386 t ut ed
variants, whose anm no acid sequences are shown in Figure 4D and E. Al ani ne
.scan suggests V339, E342, D387, E391 ang) K395 are necessary for N -105.4E4
bi ndi ng. 102901An additional experinment has been perforned by testing the
bi nding of NI- 105.4E4 to tau peptides. Direct ELISA shows that N -105.4E4
specifically recogni zes a peptide corresponding to am no acid 333-346 of
hTau40, whi ch MeACdns, MORINRET Bed BGbveres.,d9es), %Zorﬁxéﬁotildé@}hﬂfeined'}dkwd

Pepspot mappi Fi ross eactl 4 s .0b erved
to the controllg‘é Ngg c’%‘%’%r}{\lﬁ@ *ﬁé’“A @'ﬁ %‘éﬁ egf li;g%)eﬁEﬁlscrﬁ%

recogni zes it Sl"rﬁ@&ﬂaﬁ EH&Rdst SAEHIpg Ik aidRi m4p€(mltuﬁbeolﬂu5tnuﬁﬂl Cdlst @rdshmegl and t he
NI - 105. 4E4 speC|f|cppt| es-specifi con Y. an dle onot
bind to any of*lhdi$se l’dg§7) G?%& rﬁ‘éﬁferpﬁcf"éﬁforéﬁ t‘?f?‘égwgeaa‘b |des
confirms that ebi); maefﬂt@otsaﬂ@infmcﬂa&dlat Bi6lo @@ iidZSibricPrip@dls dle\/lolaaﬂalBlolngy,t he
am no acid resj dyes. 337-343 o u nta entifie |
102911To gr oséf‘g%ﬁﬁ’ﬁ“ éé“ l 4,& )0| ﬁog‘é)’i"laﬁtpgl\pé% I\E% dﬁ% @8‘?

domai n pol ypeptcadtasic Plas). deﬁmmnéfer Ueaonas lﬁoﬂ Mameieiiad Gelid dMlaadaml(ﬂmnsncdsv)
wer e produced. thes d,u Ar t nV|t n)

whi ch encode é&%ﬁ%ﬂ%aﬁbmﬁ TR ’é&?tgﬁ% gfyl?(ﬁ%gyl\l-%er S 1&599
cloned into theapREK); AneyfiliegsCar Ao Eazynies RIL Pagen)986eteebat, r/amzfca@ﬂ ed
into E. Coli En Bi .ol ab ressi gns

H s-tagged Ta&"%‘%ﬁﬁi‘?’%&%%m&@g %‘?‘?ﬁ?%ﬁ %‘fdeijgs]fx 81 Ut ?‘{)ca %”r”%

bact eri a wer e Prassdec. )W tYh) lxyﬁloaqcnanmm%etmmmm &eil amnd M&e:ulaysml@w@z&yhmnﬁ ed
for five mnu e fur p erfl

Col ums (Q agéﬁ‘)ﬁk T‘Wg 21 ﬁ‘fgﬁ"g ﬁ“%‘&@d}ﬁ#gz }gagﬁl%ﬁoan(rb%x gmél%ngl'm muno E‘(f;y’ SA

pl at es or | oadaturs IpIO/i y\Heﬁ' y&hdirBlzﬁkewgleledﬁ on98£!§st’1retem Bledtods (Balke esequmtm ally
over |l appi ng tay.,do he n a Fi gure
13A). Purifi eg’y‘t‘%ﬁ% P’%Sym'v“é gfc e Oﬁ Ctlfl‘l &em Y, (ltvgagg%\ Ledso ,J;'c Qe“(‘

NI - 105. 4A3 waPrése3vey; VIdil- m&rslmaphttmdaomy ydst, cAdademid Pnass rh995)ahmzlmtrh@gf/ul I

| engt h hTau40, tin thin t he
hTau40 (aal - %tﬁt‘fﬁq‘gﬁ?‘ép@f@?” st er %‘1681” reésorll?%l;I %eg[ gﬁ d;?!s %}ug{il ng

of NI -105. 4A3 Iiaborhiaty Ploomiutes lin BRitgtinalogy3@oylelD TRt 1bbE \Mikf)’( &s;Spusow@S)
mappi ng wth RepSpot (JPT) techn identified i 5 f the
human Tau40 (I‘l’ﬁg%f?'gs’ IEIER é)r‘{ﬁft(t'f)s G(I)'(IS?%% ernrerzlpne aﬁlgulaf?@s{%?ﬁgg t(\g/jvl 'l%% &S?ﬁ)%urg

epi tope for Nlarel §aildAS fiomnaimmgsreiall wniore smhaasrﬁln@adN&raqagernfeomﬂbgtm Sigma-
substitute - Ajlg)r?ch_, and ClonTech. General techniques in cell culture and media collection are
outlined in Large Scale Mammalian Cell Culture (Hu et al., Curr. Opin. Biotechnol. 8
(1997), 148); Serum-free Media (Kitano, Biotechnology 17 (1991), 73); Large Scale
Mammalian Cell Culture (Curr. Opin. Biotechnol. 2 (1991), 375); and Suépension Culture
of Mammalian Cells (Birch et al., Bioprocess Technol. 19 (1990), 251); Extracting

information from cDNA arrays, Herzel et al., CHAOS 11 (2001), 98-107.

Methods of identification of tau-specific B-cells and cloning of the respective antibodies

[0259] Unless indicated otherwise below, identification of tau-specific B cells and
molecular cloning of anti-tau antibodies displaying specificity of interest as well as their
recombinant expression and functional characterization has been or can be generally
performed as described in the Examples and Supplementary Methods section of
international application PCT/EP2008/000053 published as WO02008/081008, the

disclosure content of which is incorporated herein by reference in its entirety. A new



each residue with alanine one at a tine. The al anine residue in the
ori gi nal sequence (A41) was substituted with glycine or proline (Figure
14B). Spowe 2nizmaes7red fromleft to right with 1 and 17 areTihmionigsanal
epitope (spot 1) and its al anine substitutions, whose am no acid sequences
are shown in Figure 14C. Al anine scan_ ppmed that D40, A4l and K44 are key
resi dues for N -105.4A3 bi ndi ng. Exanp?e 4. Assessnent of the binding of

Nl - 105. 4E4 to physiological forns as well as pathol ogi cal aggregates of tau
AD brain tissues and in human tau transgenic mce. [0293] Neurofibrillary

tangl es (NFT) nc@p®asageraficvRr Ropaife Bl lleshd muledildratamiigsofatearaibodies
neur opat hol ogi cal hal | marks of AD. Hyper phosphoryl ated tau fiaL(fﬁErc]ttms JPF €
r

al so the naj ofiselayipmreatfisitnpl Hycsest apMEL ap LisH reeontbinagt FETEsSR | eads, both

of which are QOERREARM AP FRATmn Ipatagprstiod AD. dddiitioax pogs sinoanof
human tau containing the famlial P301L tau %ti ni

) . : in mce. induces NFT
formation at SPROdBFRREhsPreses iITeptey ftuigs of singdary ‘.go‘ilﬁr?glglcfgs gg%@“sw{\lhe
bi ndi ng of regoRl BFRnaBHIENLE Bkludd) WhkGd¥ntis PRbBHRE p@idoal byocaidB-edisuel | as
pat hol ogi cal aggregates of tau, | mfrunoghi st ol ogi cal., st ai nin S er e er formed
in AD brain tfs%g fonereseceT arfpaInity of gi's HUIAFEYR RtHRQaIS t{ﬂﬁre he "exXENpl 4t y
NI - 105. 4E4 an%x‘o@é@g%oﬁl ribddi the | WS NS HRenskD2ARLN emylod @laged fiinhmssdeantitity 20 m
100 MM TrisC /6 mM EGTA (pH7.4) .at roqmte erat.ur Lg)der deep anest hesi a.
Brains were t GlUHRyatRAUIGHRS 2 &XITP ﬁ%aﬁffn%‘qw @ggg.( pEFTEy" gr?mfé e
night for fixahinmidohd PEdabus eeheiged iy Bxamplarnbid BhovDin Fipyes I hsb e,
paraffin bl ocks of brain tissuyes fromAD a heal t h ﬁont r. ol SHbJ ects were
used. DAB st aPFFRenss Radipe &f pRertds ‘i‘%\)ffﬂg“’éf’c éﬂﬂg}l& POV BF'S . SCRS CC

posi tive cont fQlescdi@USESBQNOCNOrRitR PhospRaly gibaps di2 afovaitsSer-Gal arfdoBani a,

U S A) was used. HRPconjugat def ecti ol ' [ gt t '
ant i bodi es me?%S;QP%‘qor?E{dtﬁ'@@gﬂ[aﬁg}%?n %‘B%%é%%ﬁ%bﬁa?%ergﬁg%%g ysrgﬁhrl%i%S. 4E4
identifies NupPkUSEoMNTY Yednbed @llERBhple Bhardaghewh rin Al bf atith {daFmhosierBAyd

whi ch are absent_ in healthy.contrql brain (Fiqure 6B). nt i bod
al one does noP°RYGRIS;tgA PIIPRF %@Hﬂ%ﬁ“(eﬁ%meggé%a%dfgﬁ? {r%gll?é%ra %lmtﬁérpo d
(Figure 6D). kg viRfddof RU-éngaNa@eNiie Amins ecidsajuence lkprd@bted Bd SEQNIENEXG ongl y

to the pathol ogical tau res lin T (Fj.qure F and eur opi
i eals. ( Fi qui Goiandcane doerPoprie i, iredes o B s hoel TR | |
addi tion, NI- &&ﬁ)oéﬁ%sade@@iﬁedeiﬁt infer@SiodalLpatent WO2008/081008 and as described in

Example 1 and shown in Figures 2, 5 and 7.

Purification of antigen

[0260] Recombinant human Tau40 was purchased from rPeptide (Bogart, GA, USA).
PHFTau was extracted from AD brain. .

[0261] Isolation of paired helical filaments containing pathologically phosphorylated tau
filaments (PHFTau) was performed following the method by Goedert et al. (Goedert et
al., Neuron 8 (1992), 159-168) with modifications. One gram of AD brain tissue was cut
into 5mm pieces with all visible blood vessels removed. The tissue was washed with 40
ml ice cold washing solution (100mM Tris pH 7.4, 6 mM EGTA, 1 mM Na3VO, and 1
mM NaF) for three times fo]lowed by homogenization with 20 ml lysis buffer (10mM
Tris pH 7.4, 0.8M NaCl, ImM EGTA, 1 x protease inhibitor cocktail, 1 mM Na3zVOy,
ImM NaF, 1mM AEBSF, 10% sucrose). The homogenate was centrifuged at 4°C at
20°000xg for 20 min. Supernatant was collected with addition of N-lauroyl sarcosinate
(Sigma, Switzerland) to 1% (w/v). After two hours incubation at 37°C with shaking, the
supernatant was then centrifuged at 4°C at 100°000xg for one hour. The pellet was



- 101 - aggregates at pre-tangle stage (Figure 6 1). In the brain of
transgeni ¢ m ce overexpressing both human P301L tau and human APP with
Swedi sh amg 20r0ubz7omut at i ons, NI - 105. 4E4 bi nds speci fi calirgB2oa1/00238a ophi ¢
neurites surroundi ng beta-anyloid plaques (Figure 6 J). Exanple 5: In vivo
tests of the antibodies of the presentghnvention. 102971As al ready

descri bed above studies in transgenic nouse |ines using active vaccination
wi t h phosphoryl ated tau peptides reveal ed reduced brain |levels of tau
aggregates in the brain and sl owed progressi on of behavi or inpairnents

(Si gurdsson, Jolie&kd h@idmed-sushlinded 1ia PBOO8)Afiet5dedrtiy; oBOiposibletcoataminaking.

Neurol . 224 (2010), 472-485). However, active,v ihation )
particul arly H%’é%!bﬁg@bFll‘Psﬁﬂa‘aﬂgteB‘\gg%%ﬂﬁ%ﬁ niff ?’Elg;r YR Siogﬁvag? IIOPJT%Z&

el derly popul 8pd9coseférs usxpeohedl dxgrafidrofDicaltes gmadEsndncraiatissun atas prepared
Furthernore, the potential side effects associated with a tau-directed

i mune respond&E°iiglhe difficult to control. Tau binding nol ecul es of the
present invention nay be reasonably expected to achieve simlar reductions
in brain | eveHsmai tduantimdgsegaties as descri bed above for the nouse

anti bodi es, because of their simlar. binding specificities against

pat hol ogi cal | ¥Liy speci es. However, because of the evolutionarily

Opti M zat iy and abd bl hofr JHEH HIcRIDIAR (EbiHel wERGOIUITHL keEIMBRaRITSL protein

anti bodi es of the present 1nvention rOV|§e a val uabl e t herapeuti &§0I due
to being i sol &Pentides Begate dISyat up pprseRtetign o hpgm! gp 66'58?"}“? H r
excel l ent saf ef¥,pafr ot at [4POURG OIS ut streirfait) foerwat imrotilizet hese
expect ed therg%%lﬁgibgﬁ%l{‘@gg?g) W%@ aprovi ded by test nqrr;gg'?hod a%ygﬁ cr.i bed

in the above MieopletseNungpaeimasiorwergpeaedivis v esbrftcesiron Rup Br,

the anti bodi eg | QoPgiRRhe B1EMbTake BEISAPRILiRL bAM:: (bMOES 6vaHigRl hl4CT Plifees t o
the ani mal s suc

as Int ral%%rl toneal anti bo,f_y i_njection, int raar an%grl
i nj ection, inteeveeshed BURBS-THERT 6 andmaasersilisriinding pitsg vegs blpsksd ffen firs at
effects. Eithefr Qfy, RS ALAWENINE Yot B30 (BBRA,1 Biithi, wineA&idpI B ickil @ndihebe
al so used after prior brain injfection of beta-anyloid pr egéelr g}&l ons i néo t he
brain of tau medngyews dransfemed §ropy Memere B celhinlipre Bipeade SldnApipss an

anyl oi d-i nducegd, tath RALROKARY: RFORIEKI Fvab watd Rashed id PES-ITAdtiR@hcwhiect S
may be perforned by histochen cal nethods conprisi ?Iﬁi'huantirgtﬁi ﬁ:%ti on of

Gal | yas posi t % hease| rgdish gerosidase JHRF ) onagatadalpnkesy nary, B IPem of

p hosphoryl at e@pécﬁ‘k':) 8;ﬂ)‘Pch)rnala aiReRe nqlébﬁkond %ﬁ&mm&a:l‘dh[l Nkfwrfi)drﬁém HO! U{kﬂe@ and
i nsol ubl e tau and phosphor-tau | evel s upon sequential brain extractlog.

: 0SP AU I
Further on, bewaingwith PSS heirding pehymananuhodissoas gaiermine by rReapEgmens ©f
condi tioned t 3fire, AVie) niaQn@ird COBLi@¥EYaALsaf.ear conditioning for a
confirmati on of the therapeutic effects of the antibodies - 102 - of the

present i nv_entI\i1 napen Cfetréecsr Brain Behav. 5 (2006), 369-79, Pennanen
Neur obi ol Dis: ggg@-)—"g%‘%—f—%m =9 l e 6: Chinerization of antibodies
4E4 and Ag3 M th meused 9651 10-Spot MULTI-SPOT plates (Meso Scale Discovery, USA)
were coated with 30 ug/ml rTau (rPeptide), PHFTau brain extract and healthy control
brain extract in PBS. Non-specific binding sites were blocked for 1 hr at RT with PBS-T
containing 3% BSA followed by incubation with B cell conditioned medium for 1 hr at
RT. Plates were washed in PBS-T and then incubated with SULFO-Tag conjugated anti-
human polyclonal antibody (Meso Scale Discovery, USA). After washing with PBS-T,
bound of antibody was detected by electrochemiluminescence measurement using a

SECTOR Imager 6000 (Meso Scale Discovery, USA).



constant domains. [02991ln order to generate anti bodies with reduced

i nmunogenicity for use in chronic treatnent studies, nouse chineric

ver si ons w0 2amid4bxrdi es 4E4 and 4A3 were generat ed usi ngpceaBzbi/neise DNA
.technol ogy. A nouse | gQ&a/l anbda isotype was selected for these chineric
anti bodies, in order to generate a nol ggle whi ch bound with high affinity
to nouse Fc-ganma receptors, and was thérefore capable of inducing an

i mmune effector response. The am no acid sequences of the chineric 4E4
(ch4E4) and chineric 4A3 (ch4A3) heavy and light chain constructs are shown
bel ow. Tabl e 31A80ul® cRGind obRAHRMN8Rs Of chinmeric 4E4 (ch4E4 and chineric 4A3
(ch4A3). mature ch4E4 heavy chain (nouse 1g&a) SEQ ID NO 20 EVQLVE

SCGGELVQ RO KL  SCAAMEEeFddntdiningSAL YR ANKerEYVYitRed RS healthy human subjects.
KSHWATLYAASLIKCHETL SRPDS ANTATLOVES, DTEPMRYYCTY LSANY B FRINRTAYYS
KGYFPEPVTL TVWHhlubSadlir Béady GrDILiyHiL hoin\SeyEDEEE\WRSHEEN obtained using a nested PCR

| TCNVAHPASSTKVDKKI EPRGPTI KPCPPCKCPAPNLLGGPSVFI FPPK | KDVLM SLS

Pl VTCVWVDVSEDBBERAS SWEVNNVEVHTAQTQTHREDY NSTLRWSAL Pl QHODWVEGKE  FKCKVNNKDL
PAP | ERTI B GSVRAR MMPWW&IMM@WWMWT&WP
VLDSDGSYFMY SKLRVEKK ERNSY.SCSVVHEG_HNH KSFSRT .RG K nmat ur ch4E4 L ght
o s AT R SR S RIS AP SRy thder Beptlads, Wt
SCFGDTL PKQYT Y KRG VissmeYiD TRERRSGrouRB REGES cBSET BV perforined using leader

SGVQAEDEADYYCL SADNSATW/FFGG GTKVI VL KSSPSVILFP PS EL ETNKATL.V .
TDEYPGWTVDVK ﬁ?fﬁ%ﬁ?@%ﬂ%@éﬂﬁ%&ﬁﬁ%ﬁﬁmﬁgg (Smith
HTVEKSLSRADCS et al., Nat Protoc. 4 (2009), 372-384). For heavy chains and kappa light chains, the

second round amplification is performed using V-segment-specific primers at the 5’-end

and J-segment-specific primers at the 3’end. For lambda light chains, the second round
amplification is performed using V-segment-specific primers at the 5’-end and a C-
region-specific primer at the 3’end (Marks et al., Mol. Biol. 222 (1991), 581-597; de
Haard ef al., J. Biol. Chem. 26 (1999), 18218-18230).

[0266] Identification of the antibody clone with the desired specificity is performed by re-
screening on ELISA upon recombinant expression of complete antibodies. Recombinant
expression of complete human IgG1 antibodies or chimeric IgG2a antibodies is achieved
upon insertion of the variable heavy and light chain sequences "in the correct reading
frame" into expression vectors that complement the variable region sequence with a
sequence encoding a leader peptide at the 5’-end and at the 3’-end with a sequence
encoding the appropriate constant domain(s). To that end the primers contained restriction
sites designed to facilitate cloning of the variable heavy and light chain sequences into
antibody expression vectors. Heavy chain immunoglobulins are expressed by inserting
the immunoglobulin heavy chain RT-PCR product in frame into a heavy chain expression
vector bearing a signal peptide and the constant domains of human immunoglobulin
gamma | or mouse immunoglobulin gamma 2a. Kappa light chain immunoglobulins are
expressed by inserting the kappa light chain RT-PCR-product in frame into a light chain
expression vector providing a signal peptide and the constant domain of human kappa
light chain immunoglobulin Lambda light chain immunoglobulins are expressed by

inserting the lambda light chain RT-PCR-product in frame into a lambda light chain



Exanple 7: Chinerization of antibodies 4E4 and 4A3 with nouse | gQ&Ra

const ant domai ns. 103001A consensus N-linked glycosylation site was

i denti fi ewlOi2n12d3e57CDR | regi on of the 4E4 heavy chain. PBponBmanmelsan ( CHO)
cell expression, the predicted N glycosylation site (Asn-30) was fully
occupi ed by glycan, as denonstrated byggass - 103 - spectronetry. In order
to elimnate N-glycosylation in this region and reduce product

het er ogeneity, Asn-30 of the heavy chain of ch4eE4 was changed to G n (Table
4) . When produced and purified fromCHO cells, the nodified anti body bound
t 0 reconbi nantxprésionivediorpovidihgla bigadl @eptierand ehietcohstant dowgaiabf hurhinyormedusdt | ve

to the original, .glycosylated anpti pody (see Figure 15). Table 4: Amno acid
sequences of %ﬁwﬂ?héﬁﬁﬂéafﬂ@ﬁﬁﬁﬂhéﬁ%y chain (nouse 1g&a). Substituted G n

resi due if@ge7n bol drundfiGarl tdco@binant monoclonal antibodies are obtained upon co-transfection
into HEK293 or CHO cells (or any other appropriate recipient cell line of human or
mouse origin) of an Ig- heavy—chain expression vector and a kappa or lambda Ig-light—
chain expression vector. Recombinant human monoclonal antibody is subsequently
purified from the conditioned medium using a standard Protein A column purification.
Recombinant human monoclonal antibody can produced in unlimited quantities using
either transiently or stably transfected cells. Cell lined producing recombinant human
monoclonal antibody can be established either by using the Ig-expression vectors directly
or by re-cloning of Ig-variable regions into different expression vectors. Derivatives such

as F(ab), F(ab), and scFv can also be generated from these Ig-variable regions.

Antibodies

[0268] Mouse monoclonal anti-human tau antibody Taul2 (Covance, California, U.S.A.)
and mouse monoclonal tau antibody AT180 (Thermo Scientific, U.S.A.) were used
according to manufacturer’s protocol. Recombinant human tau antibodies NI-105.4E4,
N1105.24B2 and NI-105.4A3 are antibodies of this invention. They were expressed in
HEK293 or CHO cells, purified from conditioned media and were directly used in
subsequent applications unless otherwise stated. In Examples 1 to 4 purified recombinant

antibodies of the present invention were used.

Direct ELISA

[0269] 96 well microplates (Costar, Corning, USA) were coated with recombinant Tau
protein (hTaud0, rPeptide, Bogart, USA) diluted to a concentration of 1 pg/ml in
carbonate ELISA coating buffer (S0mM, pH9.6) at 4°C over night. Non-specific binding
sites were blocked for 2 hr at RT with PBS containing 2% BSA (Sigma, Buchs,
Switzerland) and 0.5% Tween20. Binding of human antibodies of the present invention
(NI1-105.4E4, N1-105.24B2 and NI-105.4A3) was determined using HRP conjugated goat
anti-human IgG Fcy (Jackson immunoResearch, Newmarket, UK), followed by
measurement of HRP activity in a standard colorimetric assay. ECsy values were

estimated by a non-linear regression using GraphPad Prism software (San Diego, USA).



mat ure ch4E4(N30Q heavy chain (nmouse Ig&a) SEQ ID NO 22

EVQLVESGGEL VQPGGSLKLSCAASGFNFQ SAI HWRQASCKGLEW/GR |
RSKSHNYATWSAARIMEGRFTLSRDDS RNTAYLQVSSLQTEDVAVYYCTV LSAN¥YCDIBHDYWGXSTLVTVS
SAKTTAPSVY PLAPVCGDTTGSSVTLGCLV KGY FPEPVTLTWNSGSLS SGVHTFPAVLQS DLYTL SS
SVIVTS STWPSQS | TCNVAHPAS STKVDKKI EPREET | KPCP PCKC PAPNLLGGPSVFI FP PK |
KDVLM SLS PI VTCVVVDVSEDDPDVQ SWFVNNVEVHTAQT QTHREDY

NSTLRVVSALPI QHQDWVEGKEFKCKVNNKDLPAPI ERT | SKPKGSVRAP QVYVLE
PPEEEMIKKQVTLTCWTDFMPEDI  YVEWINNGKTELNYKNTEP VLDS

DGSYFMY SKL RVEKKMWHERNG S GRMKsAMNHHT TKS FSRTPG ~ Exanpl e 8: Production of
agl ycosyl ated chineric 4E4 (ch4E4(N30Q m gGlL Agly). 103011A nouse chineric
agl ycosyl|@2®d vari BHFTaf aAE4rembipmdh|deO (w&d:rdExkéch@@Q)byl g@dient AGSYPAGH
order 'to eval yat e Jatlon o) fector on_and
activity. For l{@ngA(}Lﬁga?/ﬁchal Vm% "g 1\5/’%5% tzgé%rrg 8}{0\ 4%& e #B’g&erl& tgrcl) a
nouse |gG | henarppelmdmemecmmanzexﬁqrré@cbmgdwmomsmcm@: tamlmgwnh a%CBSn‘\ aturoe i on
to elimnate tci‘ e?a?&gefpsés'nel\g@ gﬂ;lﬁ&%{é el SéJe g};[h’?lthhﬁr?]%{ gbdliiekay abl e
region also co al ne b ange in or el e consensus
N-gl ycosyl at i dﬁS 4E4,eNI-H0LDBR ((Exmx@lca TyuIZTheousc ghdznoehaalnalmgdx h€ovwingE4

| anbda | i ght

Study of - humas HER S S R EG q TP Geattd (05848 1 BER K bl
transi ent tr armpsifrent anghodids) GHOHBBichujugated! goatanfiinaaiishigCaset ondatyyangibedyf i cat i on.
The endot | eve I 30 L
mce wer | n raper??o 6%%%%";%‘%?& egél'%lg E%@%Q@%@?E&&%ﬂ%? Ht}%fh%%w;)
anti body or eduelfingen] SnmzedimdB’BS (n=7) at day 1 and day 4. At day 5, mce
wer e perfused under anesthesia with PBS containhing 1 Unit/nml heparin.

Bl ood, brain apgrapkRaktion from AD brain

[0272] Isolation of paired helical filaments containing pathologically phosphorylated tau
filaments (PHFTau) was performed following the method by Goedert et al. (Goedert et
al., Neuron 8 (1992), 159-168) with modifications. One gram of AD brain tissue was cut
into Smm pieces with all visible blood vessels removed. The tissue was washed with 40
ml ice cold washing solution (100mM Tris pH 7.4, 6 mM EGTA, 1 mM Na3VO, and 1
mM NaF) for three times followed by homogenization with 20 ml lysis buffer (10mM
Tris pH 7.4, 0.8M NaCl, 1mM EGTA, 1 x protease inhibitor cocktail, | mM NazVO,,
ImM NaF, 1mM AEBSF, 10% sucrose). The homogenate was centrifuged at 4°C at
20°000xg for 20 min. Supernatant was collected with addition of N-lauroyl sarcosinate
(Sigma, Switzerland) to 1% (w/v). After two hours incubation at 37°C with shaking, the
supernatant was then centrifuged at 4°C at 100°000xg for one hour. The pellet was
collected and resuspended in PBS. After clearing out possible contaminating
immunoglobulins with protein A magnetic beads, the PHFTau suspension was stored at -
80°C before use. A control extract from healthy control human brain tissue was prepared

accordingly.

Tau peptides sythesis

[0273] A peptide corresponding to amino acids 333-346 of hTaud0
(533 GGGQVEVKSEKLDF34¢) which includes the epitope of NI-105.4E4 identified by
Pepspot mapping (amino acids 337-343) was synthesized by Schafer-N (Copenhagen,

Denmark). An additional cysteine was added to the C-terminus to allow for covalent



- 104 - cord were collected for analyses. Ri ght hem sphere of the brain was
frozen at -80C, left hem sphere of the brain and the spinal cord were post
fixed inwOo%readd37al i zed formalin at 4C for two days befrorasiei/ng7enbedded
in paraffin block and sectioned. Plasma was stored at -80C in aliquots.
103031Brain protein extraction: frozenggight hem sphere was wei ghed and
honogeni zed in 5 volunes (5 nm./g of wet tissue) of a solution containing 50
ni M NaCl , 0.2% di et hyl am ne, protease inhibitors (Roche Di agnostics GrbH)
and phosphat ase i nhi bitor (Roche Di agnostics GrbH). Sanples were then

transferred t &nﬂiﬁFY&ﬁh{mlﬁeEMlﬁbﬂ&eﬁ(Nhn&dd@%aﬂﬂoA R&sond papdidel b@Tesponding to
horTDgenl zation solutio

kept on i Sol ubl e fraction.was
then col | ect efmipgs 8%?% JuuEp G %%M('fg%g]’%éw tH%ff’gﬁftﬁ Sﬁ? ¢ of
sol ubl e fract ilenokwardidEtavhailabiifsel BéncRBAAYau IMtibope ATE B0 (Aerme Ssiustifended
in 3 vol unes of PBS wi th protease and h%séghata e inhibitor. After
centrifugati oHS4¢ Wi%syeéﬁﬁgeda&@f ipely #5569 23 6PWPhat ant s and pel l ets were
stored separately at -80C for further insoluble tau extraction. Pellets
further extraStaashenictnkicarodi fi ed sarcosyl extraction (Goedert M Spillantini
M5 Cairns NJ, Crowmher RA. Neuron 8, 159 (1992)). [03041Human |gG specific
sandwi ch [@7HBA: 2 T1g¢ml@erxgmmdnmpdmrfﬁntamg@tm@b areJ ek s'onyalidate sihe rip
carbonate ELI §ﬁ1b89 i@ faﬂtg mta}étzlfll@g w(dpm% bﬁ)dlﬁ@qﬁeMS%r&quﬁ@pr%H 19\%@}{011

Hal f - area 96- mecrotitre tes was coated with 30 I/well wt
capture d%7body at Ud@sewss Tmlltﬁﬁ)tlL ke (frieddd: Mesﬁlhérbum%ﬁéﬂ“%wﬂh r?é@”w th

PBS contai ni ng, Oid/ o i %lei)eefﬂﬁez bﬁ&%t@t@%réﬂoﬁ ke %Qsé Lrlar(s‘é@tlé amimals is

cont ai ning 2% BSA at roomtenperature for one hour. fractions_ of

brai n extr act descripedsimaGaEngs| ds Jadtiolakihemody6 $20MHar2d- 5(34,0@3‘? Wer'é‘cmai"kftaéd in
PBS contai nin (ad%ﬁ‘\vé%o@ml%fi"‘ﬁ%@ls%quréQorR!:m%? white lg'irchltp%glteﬂmneﬁ%\r’]\gr €

added into eac and 1 ncubat ed at room tenperature for one hour
pl ate was therﬁfmhbd with 200 pl/well PBS containing 0.1% Tween 20 for

four timgg7 @Ff ore j “ﬁ\qu%t ﬁ#ce%)td?cs's'ﬁ - RONhHERL Qfl ARk YauaRbiorh UWRID PROL
(Jackson, uted at 10, 000 in PBS containing 2% BSA and 0. 1% Tween 20)

at roomt errpeFr'eb.‘ta‘uplée‘"FQ?IF the frairing P promatep(aypilablgdeon hacanigaldpsan- W Y- 560

pl / wel | If&‘_-‘,—,pont ai ip3e; Pradh (QiddBSIy Q%chf Qprek g h&rhdﬁe@u Reh oo aEianen dfier
121/ wel | 1:20 in 10 mMMcitrate solution The_reaction was then

st opped by ad erfguring ByP iprampiep Goailablefon %FQCE”AnIﬁbB%WY’S?ﬁnﬁﬁP%T MaiRFe was
obtai ned fronmysgaial dilutions of 4A3. Antibody concentrations in plasnma
and brain sanples were cal cul ated according to the standards. Brain human
| gG | evellO3I8k t henTaugpRiaiFt EtpuscMedela g SOESPPERdUIRE 1iId PG Pigenare | keBt rnder

(assum ng 19/ §@ndatd héASinkNSh&ad@Gd & rdveBbd €2hL12h lighvdAR cyclb Q3ASHdd 4Besk @y el s
of human 19gG were detected in the plasma of all 4E4 and 4A3 treated m ce.

In contrast, fReIAOEHRALCT (ﬂ?ﬁﬁ%‘mﬁ’@tgé%tpéﬁm balapged fonage prd &5d9OBS treat ed ni ce
(Figure 16). Signi ficant anmount of human IgG was detected in brain

horogenat es E];aanp " Q’ali'%satgorn 3} ?argn} and m lng spec%ficnty of human tau-

antibodies

[0279] To validate tau as a recognized target of isolated antibodies direct ELISA assays
were performed as described above. For the exemplary recombinant human NI-105.4A3
antibody 96 well microplates (Costar, Corning, USA) were coated with recombinant
human tau (hTau40, rPeptide, Bogart, USA) diluted to a concentration of 3 pg/ml or with
BSA in carbonate ELISA coating buffer (pH 9.6) and binding efficiency of the antibody
was tested. The exemplary NI-105.4A3 antibody specifically binds to human tau by
ELISA. No binding is observed to BSA (Fig. 10).



Exanpl e 10: Chronic study with chinmeric 4E4 and 4A3. [0306] Chi nmeric 4E4 and
4A3 containing the variable domains of the original human anti body and the
const ant weghmnasrh nouse | g&a nmay be produced by trangcenB2oir/enssect i on
of CHO cells and purified by affinity purification. The endotoxin |levels in
each batch of the antibodies will be captrolled and kept bel ow 1 Eu/nyg.
Gender bal anced TauP3O L mice at age of 7.5-8 nonths will be
intraperitoneally injected with 10 ng/ kg, 3 ng/kg of antibody solution, or
equal volune of PBS control. Each treatnment group will have 20-25 mce. The
treat nent[0280]1 be Ear i idedmiinitionndfetha halfehaxinal dfeciveekscentation ﬂ?ﬁsb)\/dl the t he

treatment will be carrie |1
be nonitored 8?5%?@’”?’\%“%35?& @%\%g?\ﬂf‘? WE& %@?‘f%ﬁé’an"s X em%g‘gée/%t eS| §m§4t t he
end of the treathnesyingeintibetly Bmaemgans:m wate wfodnad]opaomndrnmdplatdse(Costa:

coll ected. Half brai nd spin r ma.b st-fi (o] n for
t hree days bef%’FB“%e&r@ gﬁ’ﬁe‘&f&éﬂ W’ﬂ‘ [5%??5%?’ ktauzﬁgauw rJP% |(%k'i3n€c i ons
cut fromt heseJStAl)siﬂuedbd medxr&emm:yiobef U igblf(for thermuyomlsl\lbwﬁecth%mnyom wdi es.
The ot her hal f be vel I 0z t

bi ocheni cal 5? g)éé] (ng’f(fﬁabrwd ﬁ)gcztaggv‘?ﬁ Fﬁgdﬁ'gmec\% ongt £l I%ycoggﬁ%%l?flf hg t he
| evel of neur aﬁd bundllng afficidnay of ﬂas a(lthlERiy uasndasteheTheE@ko \caiues aswrevastinateld bf er ent

‘sol ubilit h t t i | =
SPsunl i en by SRR RERe, Ui Kbkl (it U Phre > RO fivap IRleRYciEg |

Sci . Hung 19. nt{tibay NI)1058E4 lb;nds morbfiaeD avithi hngh m‘fmhy nmﬁmdbwmahonmiusrenarwl body

The number or 2 BUerey BReca 1 ELRRT ek R i RORRIRL Sl ARl

The nunber or frequerf& as-positive ne
| abel ed neur omsndmldrhanghneé.6 nbiECs (igae 7cord in anti body treated nmice and

control s ma eterm ng I )

treat nent’. 5%308] S?)L Eaflgmg)ﬁl ';‘1] A gﬁt&glcgncgh%%ﬁﬁ%@) i&?%&?@ga&% |l%%?¥%l t he

brai n proteinléx#azens dso qlﬁtﬂtrmmdluSMgducqt EétSMa«p@nmantS\IEzLéi?mataiweklege, cogigfl ubl e

and insol ubl e r r '

(Goedert M sﬁ‘f‘ P ‘A’&“ga&g?‘% ﬁ‘qahf’t ?‘tﬁ?&’&ﬁ %ﬂ‘ﬁf’aﬁi"’l Zr on ?rgl%g%d%%z)) .

Briefly, froz éhl(hﬂ),aand nnwbhmdwg@mamng amibddy vapcenmsorsWNI-V03.3ADbindPto FTag 06 -
with high affinity in the low nanomolar range at 1.4 nM ECso NI-105.4A3 binds to
PHFTau with high affinity in the low nanomolar range at 1.2 nM ECs, (Figure 12).

Example 2: Recombinant human antibodies binding analysis to recombinant
tau and pathological tau extracted from AD brain

[0282] To determine the binding capacity of NI-105.4E4 and NI-105.24B2 to
pathological tau species extracted from AD brain. SDS-PAGE and Western Blot analysis
was performed as described in detail above. Blots were incubated overnight with primary
antibodies NI-105.4E4 (human), NI-105.24B2 (human) or Taul2 (mouse monoclonal
antibody, Covance, California, U.S.A.), followed by a HRP-conjugated goat anti-human
IgGFcy (for human antibodies) or a HRP-conjugated goat anti-mouse [gG secondary
antibody.

[0283] Recombinant antibodies NI-105.4E4 (Figure 3) and NI-105.24B2 (Figure 8)
recognize recombinant hTau40 as well as pathologically modified PHFTau extracted
from AD brain on Western blot. As expected, control antibody Taul2 recognizes both tau

species as well (Figure 3).



% sucr ose honogenate buffer consisting of 10 MM TrisHCL (pH 7.4), 0.8 M
NaCl, 1 mM EGTA, 1nM Na3vd4, 1 nmM NaF, 1nmM AEBSF, protease inhibitors
(Roche Diwgrortd4ex0GrbH) and phosphat ase inhibitor (RockreTDBagNO®RI$CS
GroH). The honpbgenate is spun for 20 mn at 20,000g, and the supernatant
retained. The pellet is honpgenized ing4Q vol umes of honogeni zation buffer
and centrifuged for a second tine. The supernatants may be pool ed toget her,
and N-lauryl-sarkosinate (Sigma) is added to 1% (wt/vol) final
concentration, and incubated at 37C with 300 rpmrotation for 1.5 hour,
fol | owed [pysagent ri Au@iadiaan, ad disQess&D0n Exhmplel ] habold)eths uiaEfr makimat effsctive

col l ected as sarcosyl sQluble fraction an h i.n .tissue

i s re-suspend&RNFHEHOD (ﬁ?”)sefﬂﬁl W%H@la’(‘gﬁ‘ﬁ %gég%’ f‘fﬁégﬂ% n PB%%Q] The
level s of sol wphsa axtrinieaeudink PHRTWWNI- lomeagyroema;uthomgmammlyhy
avail abl e Tau ELI SA kits (Invi trow%csséég tion, brain protein extracts

will be separ Htede™ Rrgomola IWB? k2 “foll owed i munobl otting with
Taul 2 (human tau), AT8 (pS202/pT205), AT100 (pT212/ pS214), AT180 (pT231)

and E178 (pS396 nt i bodj es n rformed
with ms*asu?q‘lx '%lﬁg M?@ﬁ%%fdti&érﬁgqpilf Jgég\l\? ZQ%’I Sjag%{':“néé E’Fmﬁgar "ds of
known quantltl es of tau. [0310] Addit 3%y, behavioral tests can be
performed as indicated in Exanple 5, above. For exanple, inprovenent of

wor ki ng rezss]y i n Ampeptuedyray b atsepkpliduifRgidhcestoreringahe fdl-lewsl 8Tauds i(amgna

two-trial Y-maz Penna i n_Behav
79, which is ﬁ%ﬁ%ltl 3?%%’&8"& e ngre ere%?:’g |rg1mfe ns%gﬁtad et )?pga% V\%Eree
arnms of the negwtedren 22&mcbﬂnxg;se hmm@eJPéFn(femﬁdecﬁﬁdmepglell @tharﬁtrlwml te

Bxper i ment s albrEERy EPRas A A LarieRBl i b L R Rt feReRe |

dark phase. Eachaexping weminufoagper ssestr-mmnsal'ﬁu nxy: saswinespecificd badingbafethe at i on

i . Duri th t
throe arms. (t AECePEAbidie BR aiRindhes iR RS RNl Qbbb
during 4 mn, lg6 tohutn@g decgisary anttvey t((Rigng 4B)mAftehesgamvation gherjnemblaae vasise i s
then remved f I’%g% ﬁyl s agc(ém erfaﬂt gﬁeﬁi gﬁt{ﬂgg}p %%nfi ?me]od V§ rHeQ:cteH\’hl le

the maze is tRO} ano 0 renpbve any ol fact
clues. The npusieg E@Ltah@hnqga@uzbmdko ésg@ntmn (GE tedthome.Ofbngab Seityalandn WI t h

all thre accessi bl e f f J er of
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WD 2012/ 049570PCT/ 1B2011/ 002786 - 108 - WHAT IS CLAIMED IS: 1. A hunman
nonocl onal anti-tau antibody, or a tau binding fragnent thereof, 2. The
ant i body wb 2012z149878 whi ch (i) is capabl e of bindi ng receaiiiBzni/odasean t au;
(ii) is capable of binding pathologically nodified tau; (iii) binds to

pat hol ogi cal Iy aggregated tau at the prg-tangle stage, in neurofibrillary
tangl es (NFT), neuropil threads and/or dystrophic neurites in the brain
)does not substantially bind to physiological fornms of tau in the brain;
(v) specifically binds any one of tau isofortns Bto F or fetal tau
represent ed byesine iDtNOsrigidal tseq@ncd YA)84s pRIC ABO@alvery subsilced td @toline and

Ctermnus; ) ppecifical iy bLods 3 53418 (LT are the original peptides (spot 35
and spot 51) and their alanine substituted variants, whose amino acid sequences are
shown in Figure 4D and E. Alanine scan suggests V339, E342, D387, E391 and K395
are necessary for NI-105.4E4 binding.

[0290] An additional experiment has been performed by testing the binding of NI-
105.4E4 to tau peptides. Direct ELISA shows that NI-105.4E4 specifically recognizes a
p¢ptide corresponding to amino acid 333-346 of hTau40, which contains the amino acid
residues 337-343 identified by Pepspot mapping (Figure 5). No cross-reactivity of NI-
105.4E4 is observed to the control peptide covering the ATI180 epitope. Vice versa,
ATI80 recognizes its cognate epitope containing peptide but fails to bind to the NI-
105.4E4 specific peptide. Species-specific secondary antibodies do not bind to any of the
peptides. Together, direct ELISA with coated peptides confirms that NI-105.4E4
specifically recognizes a peptide containing the amino acid residues 337-343 of human
tau identified by Pepspot mapping.

[0291] To grossly map the NI-105.4A3 binding epitope on hTaud0, four tau domain
polypeptides (Tau domain I, domain I, domain 11l and domain IV) were produced. DNA
fragments, synthesized using GeneAn® (Invitrogen), which encode each Tau domain
with 6xHis tagged at the N-terminus were cloned into the pRSET-A expression vector
(Invitrogen), were transfected into E. Coli BL21 (DE3) (New England Biolabs). The
expressions of the His-tagged Tau domains were induced by 0.5mM IPTG for six hours
before bacteria were lysed with lysozyme with sonication. The lysate was boiled for five
minutes before being further purified with Ni-NTA Superflow Columns (Qiagen). The
eluted His-tagged Tau domains were coated on ELISA plates or loaded on
polyacrylamide gel for Western Blot. These sequentially overlapping tau domain
polypeptides cover the full length of hTaud0 (Figure 13A). Purified tau domains were
coated on ELISA plate and the binding of NI-105.4A3 was tested. NI-105.4A3 binds
only to tau domain I and the full length hTau40, indicating the epitope is within the N-
terminal part of the hTau40 (aal-136) (Figure 13B). Western blot confirms the specific
binding of NI-105.4A3 to tau domain I (Figure 13C).

10292] NI-105.4A3 epitope mapping with PepSpot (JPT) technology identified amino
acids Q35-Q49 of the human Tau40 (Figure 14A and C). To determine key residues

within the epitope for NI-105.4A3 binding, alanine scanning was performed to substitute



(viii) specifically binds a tau epitope |ocated in the m crotubul e binding
domai n which is nmasked in physiological mcrotubul e-associated tau; (iXx)
speci f i cavbyotoagopat hol ogi cal | y aggregated tau at thePpTaBlangi2as6st age,
in neurofibrillary tangles (NFT), neuropil threads and/or dystrophic
neurites in the brain; (x) specificallyybinds a tau epitope which conprises
the am no acid sequence of SEQ I D NO g) (xi) specifically binds a tau
epi t ope which conprises the am no acid sequence of SEQ ID NO 41; WO

2012/ 049570PCT/ 1B2011/ 002786 - 109 - (xiii) specifically binds a tau

epi t ope whi che£Rpidueesith BRNAETON® af g ititheS emuemﬁelecrésuSEintﬁb bﬁgindl?scql&na'dqe

anti body or tau b|nd| fr nt thereof. of_clai n a) a
heavy chain o) 238 %%%ﬁ”}? "gﬁ‘ YRR r&é?lﬂle@éﬁr&}gg) isé’f"écf‘luglﬁer% i lﬁ‘gtérz)up
consi sti ng of g QithD Nlca 17t2&§ tl?@oragiﬁiihl 3pitopa (¢pRaVYanali@i dlantoRAbginutions, S¥hoge an
am no aci sequence sel ecte ron1t consi stin E 24, 30
and 36, and a2RES¥HdSHHIEACEBIRSIRWHY Fig fﬁjHQnA‘ém“ﬁacaaé ?iw"sdeg?}g#@e‘d‘gf’f“edct ed
fromthe groua4¢g@$(b)stdsllagesqf,rﬁEQsldlAmdlaé 31 and 37; (b) a light chain
CDR1 conprising an am no aci d sequence sel ected from the group consisting

of SEQID NO 26, 32 and 38, a light chain CDR2 conprising an am no acid
sequence Eghmpled: Assessinent of ahe birdinigsdfiND-108.43HXd phjoobgicdJoemd a39, and
a |ight chayg GPRAtk ida?l'a%% é’%ht@ﬁbﬂ?a@?&lﬁbﬁﬂﬂﬁﬁﬁs%'d%tmnﬁahqmt he
group consi sting of SE raﬁé‘ge‘i‘ﬂ@nﬁge.

[0293] Nemoﬁbﬁl]my tangles (NFT) composed of hyperphosphorylated tau filaments are
a neuropathological hallmarks of AD. Hyperphosphorylated tau filaments are also the
major components of dystrophic neurites and neuropil ihreads, both of which are common
neuropathological features in AD. Overexpression of human tau containing the familial
P301L tau mutation in mice induces NFT formation at six months of age (Gotz e! al.,
2001a). '

[0294] To assess the binding of recombinant human tau antibody to physiological forms
as well as pathological aggregates of tau, immunohistological stainings were performed in
AD brain tissues and in TauP301L transgenic mice with the exemplary NI-105.4E4
antibody of this invention.

[0295] Mice were perfused with 20 ml 100 mM TrisCl/6 mM EGTA (pH7.4) at room
temperature under deep anesthesia. Brains were taken out and immersed in 4% PFA in
PBS (pH 7.4) at 4°C over night for fixation followed by embedding in paraffin. For
human tissue, paraffin blocks of brain tissues from AD and healthy control subjects were
used. DAB staining was carried out following standard protocols. As positive control,
mouse monoclonal antibody Tau-12 (Covance, California, U.S.A.) was used. HRP-
conjugated detection antibodies without primary antibodies were also included.

[0296] Recombinant human antibody.NI-lOS .4E4 identifies numerous NFTs and neuropil
threads in AD brain (Figure 6A), which are absent in healthy control brain (Figure 6B).
Secondary antibody alone does not give signals in both AD (Figure 6C) and control brain
(Figure 6D). In P301L tau transgenic mouse brain, NI-105.4E4 binds strongly to the
pathological tau resembling NFT (Figure 6 E, F and H), neuropil threads (Figure 6 E and
G) and dystrophic neurites (Figure 6 E and H). In addition, NI-105.4E4 also identifies tau



(c) a heavy chain variable region conprising an am no acid sequence

sel ected fromthe group consisting of SEQID NO 9, 13, 17 and 93; or (d) a
| i ght chawo 2evi4ed7be regi on conpri sing an am no aci d se@UenBm1ved2aest ed from
the group consisting of SEQ ID NO 11, 15 and 19. 4. The antibody or tau

bi nding fragment thereof of any one of glains 1 to 3 which is a chineric
mur: ne-human or a nurinized anti body. 5. An anti body or antigen-binding
fragnent thereof which conpetes with the antibody of any one of clains 1 to
4 for specific binding to tau. 6. The anti body or tau binding fragnent

t her eof of anyggaégateeht pre-adngte siagE QFi@ure\MIb ah thedbraie berimgenid mite bheexprasipg

consi sting of ain ag ), an,F(.ab'

F(ab) fragment® } %23 f”?y]F agh&ﬁ‘?‘”“‘? é‘%ﬁ“ fl'ﬁ{]‘éfcéf)t"f ’Ogﬁg‘g‘éﬂ%mzﬁhe
anti body or taimdbsplaelﬁeeglyftﬁ agsephiic htent@Glrreindig\beargnyddid plaguesgFigurt 6 JB 8. A
vector conprising the polynucleotide of claim7,

Example 5: In vivo tests of the antibodies of the present invention.

[{0297] As already described above studies in transgenic mouse lines using active
vaccination with phosphorylated tau peptides revealed reduced brain levels of tau
aggregates in the brain and slowed progression of behavior impairments (Sigurdsson, J.
Alzheimers Dis. 15 (2008), 157-168; Boimel et al., Exp. Neurol. 224 (2010), 472-485).
However, active vaccination may not be particularly useable in humans because a
significant fraction of the elderly population is expected to be non-responders to
vaccination. Furthermore, the potential side effects associated with a tau-directed immune
response can be difficult to control. Tau binding molecules of the present invention may
be reasonably expected to achieve similar reductions in brain levels of tau aggregates as
described above for the mouse antibodies, because of their similar binding specificities
against pathologically tau species. However, because of the evolutionarily optimization
and affinity maturation within the human immune system antibodies of the present
invention provide a valuable therapeutic tool due to being isolated from healthy human
subjects with high probability for excellent safety profile and lack of immunogenicity.
Confirmation of these expected therapeutic effects may be provided by test methods as
described in the above mentioned experiments with mousé antibodies. In particular, the
antibodies to be screened may be applied on diverse possible routes to the animals such as
intraperitoneal antibody injection, intracranial injection, intraventricular brain infusion
and tested for treatment effects. Either of the above mentioned application possibilities
may be also used after prior brain injection of beta-amyloid preparations into the brain of
tau transgenic mice to evaluate treatment effects on beta amyloid-induced tau pathology.

[0298] Evaluation of the treatment effects may be performed by histochemical methods
comprising quantification of Gallyas positive cells counts, total human tau staining, brain
burden of phosphorylated tau and/or a biochemical determination of brain soluble and
insoluble tau and phosphor-tau levels upon sequential brain extraction. Further on,
behavior testing of the treated mice may be performed, e.g., conditioned taste aversion or

contextual fear conditioning for a confirmation of the therapeutic effects of the antibodies



WO 2012/ 049570PCT/ 1B2011/ 002786 -110- 9. A host cell conprising the

pol ynucl eotide of claim7 or the vector of claim8. 10.A nethod for

prepari ngvaroeni4pswau anti body or tau binding fragnent thenBmiii/o@aesgpri sing
(a) culturing the cell of claim9; and (b) isolating said antibody or tau
bi ndi ng fragnment thereof fromthe cult . 11. An anti-tau antibody or tau
bi ndi ng fragnent thereof encoded by the pol ynucleotide of claim7 or
obt ai nabl e by the nmethod of claim 10. 12. The anti body or tau binding
fragnent thereof of any one of clainms 1 to 6 or 11, which is (a) detectably

| abel ed wher eioh thehgiefdft BEtRRNEPERRBEN, iGense Bath Bdhdvi GN2006), J6PIR RAREkSt i Ng

of an enzyne, _a radioi sotope, a fluorophore and a heavy netal; or
y Neurobiol Dis. 15 (2804), 500-9.) P y

Example 6: Chimerization of antibodies 4E4 and 4A3 with mouse IgG2a
constant domains.

{0299] In order to generate antibodies with reduced immunogenicity for use in chronic
treatment studies, mouse chimeric versions of antibodies 4E4 and 4A3 were generated
using recombinant DNA technology. A mouse IgG2a/lambda isotype was selected for
these chimeric antibodies, in order to generate a molecule which bound with high affinity
to mouse Fc-gamma receptors, and was therefore capable of inducing an immune effector
response. The amino acid sequences of the chimeric 4E4 (ch4E4) and chimeric 4A3

(ch4A3) heavy and light chain constructs are shown below.

Table 3:  Amino acid sequences of chimeric 4E4 (ch4E4 and
- chimeric 4A3 (ch4A3).

mature ch4E4 EVQLVESGGGLVQPGGSLKLSCAASGFNFNISAIHWVRQASGKGLEWVGR
IRSKSHNYATLYAASLKGREFTLSRDDSRNTAYLQOMSSLQTEDMAVYYCTV
LSANYDTEFDYWGQGTLVTVSSAKTTAPSVYPLAPVCGDTTGSSVTLGCLV
(mouse 1gG2a) KGYFPEPVTLTWNSGSLSSGVHTFPAVLQSDLYTLSSSVTVTSSTWPSQS
] ITCNVAHPASSTKVDKKIEPRGPTIKPCPPCKCPAPNLLGGPSVFIFPPK
SEQ ID NO: 20 IKDVLMISLSPIVTCVVVDVSEDDPDVQISWEVNNVEVHTAQTQTHREDY
NSTLRVVSALPIQHQDWMSGKEFKCKVNNKDLPAPIERTISKPKGSVRAP
QVYVLPPPEEEMTKKQVTLTCMVTDFMPEDIYVEWTNNGKTELNYKNTEP
VLDSDGSYEFMYSKLRVEKKNWVERNSYSCSVVHEGLHNHHTTKSEFSRTPG
K
mature ch4E4 SYELTQPPSVSVSPGQTARISCEGDTLPKQYTYWYQQKPGQAPVLVIYKD
TERPSGIPERFSGSSSGTTVTLTISGVQAEDEADYYCLSADNSATWVEGG
GTKVITVLGQPKSSPSVTLFPPSSEELETNKATLVCTITDEYPGVVTVDWK
(mouse lambda) | VDGTPVTQGMETTQPSKQSNNKYMASSYLTLTARAWERHSSYSCQVTHEG
SEQ ID NO: 21 HTVEKSLSRADCS

heavy chain

light chain

Example 7: Chimerization of antibodies 4E4 and 4A3 with mouse IgG2a
constant domains.

[0300] A consensus N-linked glycosylation site was identified in the CDR1 region of the
4E4 heavy chain. Upon mammalian (CHO) cell expression, the predicted N-
glycosylation site (Asn-30) was fully occupied by glycan, as demonstrated by mass



(b) which is attached to a drug. 13. A conposition conprising the anti body
or tau binding fragnent thereof of any one of clains 1 to 6, 11 or 12, the
pol ynucl ewi2de/m@p5701 ai m 7, the vector of claim8 or theprhmaB2aebd27ef claim
9, wherein the conposition is (i) a pharnaceutical conposition further
conprising a pharmaceutically acceptablg carrier; or (ii) a diagnostic
conposition further conprising one or nore reagents conventionally used in
i mmuno or nucl ei ¢ aci d based di agnostic net hods. 14. The conposition of
claim 13 farther conprising an additional agent useful for treating a

neur odegener atje¥@orhdHO PRt dhfer t$511Mt@mglyd@ﬂatmt mhﬂﬁyi'egibn h@:ﬂreﬁhd’edprﬁ@ct
fragment thereof of any one of clainmsg 1 to g Qr Tgﬁ ﬁ@eotlde
of claim7, tRECHBIED At?f‘ 39I°§F*}’?1"83Y§'r°h?ﬁé’fﬁ5ﬁ4 Y’f%slq a’lﬁ‘e & Pé? &in
produced and purified from CHO cells, the modified antibody bound to recombinant tau
with ~4-fold higher apparent binding affinity relative to the original, glycosylated
antibody (see Figure 15).

Table 4:  Amino acid sequences of mature ch4E4(N30Q) heavy chain (mouse
IgG2a). Substituted Gln residue is in bold, underlined.

mature EVOLVESGGGLVQPGGSLKLSCAASGENFQISAIHWVRQASGKGLEWVGR
IRSKSHNYATLYAASLKGRFTLSRDDSRNTAYLOMSSLQTEDMAVYYCTV
ch4E4(N30Q) | | sANYDTFDYWGQGTLVTVSSAKTTAPSVYPLAPVCGDTTGSSVTLGCLY
heavy chain KGYFPEPVTLTWNSGSLSSGVHTFPAVLQSDLYTLSSSVIVTSSTWPSQS
I TCNVAHPASSTKVDKKIEPRGPTIKPCPPCKCPAPNLLGGPSVFIFPPK
(mouse 1gG2a) | 1xpyIMISLSPIVTCVVVDVSEDDPDVQISWEFVNNVEVHTAQTQTHREDY
SEQ ID NO: 22 | NSTLRVVSALPIQHQDWMSGKEFKCKVNNKDLPAPTERT ISKPKGSVRAP
QVYVLPPPEEEMTKKQVTLTCMVTDEMPEDI YVEWTNNGKTELNYKNTEP
VLDSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGLHNHHTTKSFSRTPG
K

Example 8: Production of aglycosylated chimeric 4E4 (¢ch4E4(N30Q)
mlIgG1 Agly).

[0301] A mouse chimeric aglycosylated variant of 4E4 was produced (ch4E4(N30Q)
IgG1-Agly) in order to evaluate the relationship between antibody effector function and
activity. For the heavy chain, the variable domain of 4E4 was fused to a mo‘use 1gG1
heavy chain constant region containing an Asn to Gln mutation to eliminate the consensus
Fc glycosylation site. The heavy chain variable region also contained the N30Q change in
order to eliminate the consensus N-glycosylation site in CDR1 (Example 7). The light
chain was the ch4E4 lambda light chain described above.

Example 9: Acute brain penetration study of human 4E4 and 4A3.

-

10302] Human 4E4 and 4A3 were produced by transient transfection of CHO cells and
purified by affinity puriﬁcatidn. The endotoxin levels were controlled and were all bellow
| EU/mg. TauP301L mice were intraperitoneally injected with 30 mg/kg 4E4 (n=7), 4A3
(n=7) antibody or equal volume of PBS (n=7) at day | and day 4. At day 5, mice were
perfused under anesthesia with PBS containing 1 Unit/ml heparin. Blood, brain and spinal



WO 2012/ 049570PCT/ 1B2011/002786 - 1 1 1 - nonitoring the progression of a
neur odegenerati ve tauopathy in a subject, or the response to a treatnent of
a neur odeyenerzipize t auopathy in a subject wherein the meunbziagesesati ve
tauopathy is selected fromthe group consisting of Al zheiner's disease,
anyotrophic lateral sclerosis/parkinsopjsmdenentia conplex, argyrophilic
grain denentia, British type anyl oid angi opat hy, cerebral anyloid

angi opat hy, corticobasal degeneration, Creutzfeldt-Jakob disease, denentia
pugilistica, diffuse neurofibrillary tangles with calcification, Down's
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fraction was used in human IgG assay. The pellet was re-suspended in 3 volumes of PBS

with protease and phosphatase inhibitor. After centrifugation at 16,000 g, 4°C for 30min,
supernatants and pellets were stored separately at -80°C for further insoluble tau
extraction. Pellets further exiracted with modified sarcosyl extraction (Goedert M,
Spillantini MG, Cairns NJ, Crowther RA. Neuron 8, 159 (1992)).

[0304] Human IgG-specific sandwich ELISA: 2 pg/ml of goat anti-human IgG Fab
(Jackson) in 50 mM carbonate ELISA coating buffer (pH9.6) was used as capture
antibody. Half-area 96-well microtitre plates was coated with 30 pl/well with capture
antibody at 4°C over night. The plate was then washed 4 times with PBS containing 0.1%
Tween 20 before incubating with 50 pl/well PBS containing 2% BSA at room
temperature for one hour. Soluble fractibns of brain extracts, plasma samples-and
antibody standard (4A3) were diluted in PBS containing 2% BSA and 0.1% Tween 20. 30
ul of the diluted samples were added into each well and incubated at room temperature
for one hour. The plate was then washed with 200 ul/well PBS containing 0.1% Tween
20 for four times before incubated with HRP-conjugated donkey anti-human Fcy
(Jackson, diluted at 1:10,000 in PBS containing 2% BSA and 0.1% Tween 20) at room
temperature for one hour. The plate was then washed with 200 pl/well PBS containing
0.1% Tween 20 for four times before adding 20 pl/well TMB (1:20 in 10 mM citrate
solution pH=4.1). The reaction was then stopped by adding 10 ul 1M H2SO4to each well.
Antibody standard curve was obtained from serial dilutions of 4A3. Antibody
concentrations in plasma and brain samples were calculated according to the standards.
Brain human IgG level was then converted to pg antibody/gram fresh brain tissue

(assuming 1g/10 ml) as indicated in Figure 17.
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or nore control subjects, wherein a difference or simlarity between the

| evel of weathmagi7eal | y nodi fied or aggregated tau and trhe/1BHfiev@nse
standard i ndicates that the subject has a neurodegenerative tauopathy,
wherein the neurodegenerative tauopathygys selected fromthe group
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immunohistochemistry studies. The other half brain will be weighted and deep frozen at -

80°C for biochemical analyses.

[0307] Drug effects will be evaluated by comparing the level of neurofibrillary tangles
(NFT) and the level of tau with different solubility characteristics in treated and control
samples. NFT may be visualized by Gallyas silver impregnation (F Gallyas Acta
Morphol. Acad. Sci. Hung 19.1 (1971)), or by immunostaining with monoclonal mouse
antibody AT100 and AT180, which recognize pathologically phosphorylated tau in NFT.
The number or frequency of Gallyas-positive neurons and/or AT100, AT180 labeled
neurons in the brain and spinal cord in antibody treated mice and control animals may be
determined to evaluate the effect of antibody treatment.

[0308] Soluble and insoluble tau may be extracted following the brain protein extraction
protocol described herein. Alternatively, soluble and insoluble tau may be extracted with
modified sarcosyl extraction (Goedert M, Spillantini MG, Caimms NJ, Crowther RA.
Neuron 8, 159 (1992)). Briefly, frozen brain is homogenized in 10 volumes (wt/vol) of 10
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% sucrose homogenate buffer consisting of 10 mM Tris*HCI (pH 7.4), 0.8 M NaCl, 1
mM EGTA, ImM Na3VO4, 1 mM NaF, ImM AEBSF, protease inhibitors (Roche
Diagnostics GmbH) and phosphatase inhibitor (Roche Diagnostics GmbH). The
homogenate is spun for 20 min at 20,000g, and the supernatant retained. The pellet is
homogenized in 10 volumes of homogenization buffer and centrifuged for a second time.
The supernatants may be pooled together, and N-lauryl-sarkosinate (Sigma) is added to
1% (wt/vol) final concentration, and incubated at 37°C with 300 rpm rotation for 1.5
hour, followed by centrifugation at 100,000 g for 1 h. The supernatant is collected as
sarcosyl soluble fraction and the pellet of 1 g brain tissue is re-suspended in 0.2 ml 50
mM Tris*HCI (pH 7.4) as PHF fraction.

[0309] The levels of soluble and insoluble tau will be measured with commercially
available Tau ELISA kits (Invitrogen). In addition, brain protein extracts will be
separated with 4-12% Bis-Tris SDS-PAGE followed immunoblotting with Taul2 (human
tau), AT8 (pS202/pT205), ATiOO (pT212/pS214), AT180 (pT231) and E178 (pS396)
antibodies. Semi-quantitative analysis will be performed with measuring the integrated
density of each sample against standards of known quantities of tau.

[0310] Additionally, behavioral tests can be performed as indicated in Example 5, above.
For example, improvement of working memory in antibody treated TauP301L mice can
be tested using a two-trial Y-maze task (e.g., Pennanen, Genes Brain Behav. 5 (2006), 369-
79, which is herein incorporated by reference in its entirety). The three arms of the maze
are 22cm long, 5 cm wide and 15 cm deep. Black and white abstractive clues are placed
on a black curtain surrounding the maze. Experiments are conducted with an ambient
light level of 6 lux during the dark phase. Each experiment comprises a training session
and an observation session. During the training session, a mouse is assigned to two of the
three arms (the start arm and the second arm), which can be freely explored during 4 min,
with no access to the third arm (the novel arm). The mouse is then removed from the
maze and kept in a holding cage for 1.5-5 min, while the maze is thoroughly cleaned with
70% ethanol to remove any olfactory clues. The mouse is then put back again in the maze
for observation with all three arms accessible for 4 min. The sequence of entries, the
number of entry to each arm and the time spent in each arm is recorded. From that the
ratio of time spent in the novel third arm over the average of time spent in the other two
arms (start arm and second arm) is calculated and compared among different treatment

groups in tauopathy mouse model and corresponding control wild type mice. Rodents
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typically prefer to investigate a new arm of the maze rather than returning to one that was
previously visited. Effects of the antibodies can be monitored in regard of regaining this
preference by treated tauopathy model mice in comparison to non-discriminative behavior
of untreated mice due to their disorder-related working memory impairment. Therefore, a

.ratio close to 1 indicates impaired working memory. A higher ratio indicates better
working memory. Impaired working memory in TauP301L mice is considered to be due
to tau pathology resulting from the overexpression of human tau. Therefore a
significantly higher ratio observed in anti-tau antibody treated TauP301L mice than in the
control TauP301L mice will indicate that the anti-tau antibody has therapeutic effect on
tau pathology.

[0311] The present invention is not to be limited in scope by the specific embodiments
described which are intended as single illustrations of individual aspects of the invention,
and any compositions or methods which are functionally equivalent are within the scope
of this invention. Indeed, various modifications of the invention in addition to those
shown and described herein will become apparent to those skilled in the art from the
foregoing description and accompanying drawings. Such modifications are intended to

fall within the scope of the appended claims.
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WHAT IS CLAIMED IS:

1. A human monoclonal anti-tau antibody, or a tau binding fragment thereof.

2. The antibody of claim 1 which

)
(i)

(iii)

(iv)

)

(vi)
(vii)

(viii)

(ix)

(xi)

(x1i)

is capable of binding recombinant human tau;
is capable of binding pathologically modified tau;

binds to pathologically aggregated tau at the pre-tangle stage, in neurofibrillary
tangles (NFT), neuropil threads and/or dystrophic neurites in the brain

does not substantially bind to physiological forms of tau in the brain;

specifically binds any one of tau isoforms B to F or fetal tau represented by SEQ

ID NOs: 1 to 6;
specifically binds a tau C-terminus;
specifically binds a tau N-terminus

specifically binds a tau epitope located in the microtubule binding domain which

is masked in physiological microtubule-associated tau;

specifically binds pathologically aggregated tau at the pre-tangle stage, in
neurofibrillary tangles (NFT), neuropil threads and/or dystrophic neurites in the

brain;

specifically binds a tau epitope which comprises the amino acid sequence of SEQ

ID NO: 7;

specifically binds a tau epitope which comprises the amino acid sequence of SEQ

ID NO: 41;

specifically binds a tau epitope which comprises the amino acid sequences of SEQ

ID NO: 7 and 41; or
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(xiil) specifically binds a tau epitope which comprises the amino acid sequence of SEQ

ID NO: 42.
The antibody or tau binding fragment thereot of claims 1 or 2 comprising

(a) a heavy chain CDR1 comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 23, 29 and 35, a heavy chain CDR2 comprising an
amino acid sequence selected from the group consisting of SEQ ID NO:24, 30 and
36, and a heavy chain CDR3 comprising an amino acid sequence selected from

the group consisting of SEQ ID NO: 25, 31 and 37,

(b) a light chain CDR1 comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 26, 32 and 38, a light chain CDR2 comprising an
amino acid sequence selected from the group consisting of SEQ ID NO:27, 33 and
39, and a light chain CDR3 comprising an amino acid sequence selected from the

group consisting of SEQ ID NO: 28, 34 and 40;

(c) a heavy chain variable region comprising an amino acid sequence selected from

the group consisting of SEQ ID NO: 9, 13, 17 and 93; or

(d) a light chain variable region comprising an amino acid sequence selected from the

group consisting of SEQ ID NO:11, 15 and 19.

The antibody or tau binding fragment thereof of any one of claims 1 to 3 which is a

chimeric murine-human or a murinized antibody.

An antibody or antigen-binding fragment thereof which competes with the antibody of

any one of claims 1 to 4 for specific binding to tau.

The antibody or tau binding fragment thereof of any one of claims 1 to 5, which is
selected from the group consisting of a single chain Fv fragment (scFv), an F(ab")

fragment, an F(ab) fragment, and an F(ab'); fragment.

A polynucleotide encoding the antibody or tau binding fragment thereof of any one of

claims 1 to 6.

A vector comprising the polynucleotide of claim 7.
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A host cell comprising the polynucleotide of claim 7 or the vector of claim 8.

A method for preparing an anti-tau antibody or tau binding fragment thereof, comprising
(a) culturing the cell of claim 9; and

(b) isolating said antibody or tau binding fragment thereof from the culture.

An anti-tau antibody or tau binding fragment thereof encoded by the polynucleotide of

claim 7 or obtainable by the method of claim 10.
The antibody or tau binding fragment thereof of any one of claims 1 to 6 or 11, which is

(a) detectably labeled wherein the detectable label is selected from the group

consisting of an enzyme, a radioisotope, a fluorophore and a heavy metal; or
(b) which is attached to a drug.

A composition comprising the antibody or tau binding fragment thereof of any one of
claims 1 to 6, 11 or 12, the polynucleotide of claim 7, the vector of claim 8 or the host

cell of claim 9, wherein the composition is

(1) a pharmaceutical composition further comprising a pharmaceutically acceptable

carrier; or

(ii) a diagnostic composition further comprising one or more reagents conventionally

used in immuno or nucleic acid based diagnostic methods.

The composition of claim 13 further comprising an additional agent useful for treating a

neurodegenerative tauopathy.

The anti-tau antibody or tau binding fragment thereof of any one of claims 1 to 6, 11 or
12, the polynucleotide of claim 7, the vector of claim 8 or the host cell of claim 9 for use

in

(1) prophylactic or therapeutic treatment of a neurodegenerative tauopathy in a

subject, or
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(i)  monitoring the progression of a neurodegenerative tauopathy in a subject, or the

response to a treatment of a neurodegenerative tauopathy in a subject

wherein the neurodegenerative tauopathy is selected from the group consisting of
Alzheimer’s disease, amyotrophic lateral sclerosis/parkinsonism—dementia complex,
argyrophilic grain dementia, British type amyloid angiopathy, cerebral amyloid
angiopathy, corticobasal degeneration, Creutzfeldt-Jakob disease, dementia pugilistica,
diffuse neurofibrillary tangles with calcification, Down’s syndrome, frontotemporal
dementia, frontotemporal dementia with parkinsonism linked to chromosome 17,
frontotemporal ~ lobar  degeneration,  Gerstmann-Straussler-Scheinker  disease,
Hallervorden-Spatz disease, inclusion body myositis, multiple system atrophy, myotonic
dystrophy, Niemann-Pick disease type C, non-Guamanian motor neuron disease with
neuroﬁbrillary tangles, Pick’s disease, postencephalitic parkinsonism, prion protein
cerebral amyloid angiopathy, progressive subcortical gliosis, progressive supranuclear
palsy, subacute sclerosing panencephalitis, Tangle only dementia, multi-infarct dementia

and ischemic stroke.

A method of diagnosing or monitoring the progression of a neurodegenerative tauopathy

in a subject, the method comprising

(a) assessing the level of pathologically modified or aggregated tau in a sample from
the subject to be diagnosed with at least one antibody of any one of claims 1 to 6,

11 or 12; and

(b) comparing the level of modified or aggregated tau to a reference standard that
indicates the level of the pathologically modified or aggregated tau in one or more

control subjects,

wherein a difference or similarity between the level of pathologically modified or
aggregated tau and the reference standard indicates that the subject has a
neurodegenerative tauopathy, wherein the neurodegenerative tauopathy is selected from
the group consisting of Alzheimer’s disease, amyotrophic lateral sclerosis/parkinsonism-
dementia complex, argyrophilic grain dementia, British type amyloid angiopathy, cerebral
amyloid angiopathy, corticobasal degeneration, Creutzfeldt-Jakob disease, dementia

pugilistica, diffuse neurofibrillary tangles with calcification, Down’s syndrome,
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frontotemporal dementia, frontotemporal dementia with parkinsonism linked to
chromosome 17, frontotemporal lobar degeneration, Gerstmann-Straussler-Scheinker
disease, Hallervorden-Spatz disease, inclusion body myositis, multiple system atrophy,
myotonic dystrophy, Niemann-Pick disease type C, non-Guamanian motor neuron disease
with neurofibrillary tangles, Pick’s disease, postencephalitic parkinsonism, prion protein
cerebral amyloid angiopathy, progressive subcortical gliosis, progressive supranuclear
palsy, subacute sclerosing panencephalitis, Tangle only dementia, multi-infarct dementia

and ischemic stroke.

The antibody or tau binding fragment thereof of any one of claims 1 to 6, 11 or 12 for use
in in vivo detection of or targeting a therapeutic or diagnostic agent to tau in the human or
animal body, wherein said in vivo detection comprises positron emission tomography
(PET), single photon emission tomography (SPECT), near infrared (NIR) optical imaging

or magnetic resonance imaging (MRI).

A peptide having an epitope of tau specifically recognized by the antibody of any one of
claims 1 to 6, 11 or 12, wherein the peptide comprises an amino acid sequence selected

from the group consisting of SEQ ID NO: 9, 41, 42 and combinations thereof.

A method for diagnosing a neurodegenerative tauopathy in a subject, comprising
detecting the presence of an antibody that binds to the peptide of claim 18 in a biological

sample of said subject.

A kit useful in the diagnosis of a neurodegenerative tauopathy, said kit comprising the
antibody or tau binding fragment thereof of any one of claims 1 to 6, 11 or 12, the
polynucleotide of claim 7, the vector of claim 8 or the host cell of claim 9 or the peptide

of claim 18, with reagents or instructions for use.



