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PHARMACEUTICAL COMPOSITION

The present invention is related to methods and compositions for the therapeutic and
diagnostic use in the treatment of diseases and disorders which are caused by or
associated with neurofibrillary tangles. In particular, the invention relates to antibodies,
which specifically recognize and bind to phosphorylated pathological protein tau-conformers
and to methods and composifions involving said antibodies for the therapeutic and
diagnostic use in the treatment of tauopathies including Alzheimer’s Disease (AD).
Neurofibrilary tangles and neuropil threads (MNTs) are the major neuropathological
hallmarks of Alzheimer's Disease (AD). They are composed of the microlubuie-associated
protein tau that has undergone postiransiational modifications, including phosphorylation,
deamidation and isomerization on asparaginyt or aspartyl residues. They originate by the
aggregation of hyper-phosphorylated protein tau and its conformers. AD shares this
pathology with many neurodegenerative tauopathies, in particularly with specified types of
frontotemporal dementia (FTD).

Protein Tau is a freely soluble, "naturally unfolded" protein that binds avidly to microtubuli
(MT) to promote their assembly and stability. MTs are of major importance for the
cytoskeletal integrity of neurons - and thereby for the proper formation and functioning of
neuronal circuits, hence for learning and memory. The binding of tau to MT is controlied by
dynamic phosphaorylation and de-phosphoryiation, as demonstrated mainly /n vifro and in
non-neuronal cells. Due to the large number of possible phosphorylation sites (>80), the
exact contribution of each and the identity of the responsible kinases remain largely

undefined in vivo.

In AD brain, fau pathology develeps later than, and therefore probably in response fo
amyloid pathology, which constitutes the essence of the amyloid cascade hypothesis. This
is based on and indicated by studies in AD and Down syndrome patients, and is
corroborated by studies in transgenic mice with combined amyloid and tau pathology (Lewis
et al., 2001; Oddo et al., 2004; Ribe et al., 2005; Muyllaert et al, 2006; 2008, Terwel et al,
2008).

The exact timing of both pathologies in human AD patients as well as mechanisms that link

amyloid o tau pathology remain largely unknown, but are proposed fo involve activation of
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neuronal signaling pathways that act on or by GSK3 and cdk5 as the major "tau-kinases"
(reviewed by Muyltaert et al, 2006, 2008).

The hypothesis that tauopathy is not an innocent side-effect but a major pathological
execufor in AD is based on sound genetic, pathological and experimental observations that

corroborate each other fully:

s in early-onset familial AD cases that are due to mutations in amyloid protein
precursor (APP) or presenilin, the obligate pathogenic cause is amyloid
accumulation, but invariably the pathology comprises collateral tauopathy, identical
to that in the late-onset sporadic AD cases;

» severity of cognitive dysfunction and dementia correlates with tauopathy, not with
amyloid pathology, exemplified most recently by several clinical phase-1&2 studies
that include PIB-PET imaging for amyloid and identify many “false positives™

cognitively normal individuals with high brain amyloid load,

« in familial FTD, the {auopathy is provoked by mutant tau and causes
neurodegeneration directly, without amyioid pathology;

&

In experimental mouse models the cognitive defects caused by amyloid pathology
are nearly completely alleviated by the absence of protein tau (Roberson et al,
2007).

The combined arguments support the hypothesis that profein tau is a major player in the

cognitive demise in AD and related neurodegenerative taucpathies.

A prominent emerging treatment of AD is by passive immunotherapy with specific mAbs, to
clear amyloid peptides and their aggregates that are presumed to be neuro-toxic or

synapto-toxic.

Immunotherapy targeting tau pathology, as proposed here, is anticipated to counteract
pathological protein tau-conformers that are known or postulated to cause synaptic
dysfunction and neurodegeneration. Amyloid pathology caused and intra-neuronal
aggregates of hyper-phosphorylated protein tau are proposed to act synergistically in the
cognitive and degenerative cascade of pathological events that lead from mild cognitive
impairment (MCI) to the severe dementia of AD. The combination of tau-directed medication
with amyloid-directed (or any other) medication will therefore constitute the preferred and,
substantially more efficacious treatment of AD, as opposed to current mono-therapy.

Other therapeutic approaches that target protein tau are scarce and comprise mainly:
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e inhibitors of the kinases that are thought to increase the phosphorylation of tau to
pathological levels

e compounds that block the cytoplasmic aggregation of hyper-phosphorylated protein
fau.

These approaches suffer various draw-backs of specificity and efficacy, a problem they
share with attempts to modify the metabolism of APP and amyloid, all emphasizing the
importance of a continuous search for additional treatment options, including

immunotherapy against tau.

Practically no efforts have been devoted to define - let alone farget - the pathological tau
conformers in vivo. In the AB42 phase 1! clinical trial, the tangle pathology did not appear to
be well considered nor analyzed in much depth (Nicoll et al., 2003; Masliah et al., 2005). On
the other hand, experimental immunotherapy targeting amyloid in a preciinical mouse model
with combined AD-like pathology demonstrated also an effect on tau pathology although tau
aggregates persisted (Oddo et al., 2004).

Some doubts have been cast on the feasibility of approaching intra-cellular protein tau by
immunotherapy. These have been countered by the most recent experimental study in a
tauopathy mouse model (Asuni et al., 2007). They showed reduction in tangle pathology
and functional improvements by vaccination with a protein tau derived phospho-peptide.
These data corroborate previous reports of immunotherapy targeting a¢-synuclein in
Parkinson’s Disease (PD) and Lewy body disease models (Masliah et al., 2005, 2011) and
of superoxide dismutase in an amyotrophic lateral sclerosis (ALS) model (Urushitiani et al.,
2007). These diseases are examples whereininira-cellular proteins lead to synaptic defects
and neurodegeneration by as yet not fully understood mechanisms. On the other hand, full-
length recombinant protein tau produced in and isolated from bacteria appears not suitable
as vaccine, although the adjuvants used, i.e. complete Freunds and pertussis toxin, could

have contributed fo the negative outcome of that study (Rosenmann et al., 2006).

There is an unmet need for passive and/or active immunotherapies that work o counteract
the pathological protein conformers that are known - or presumed - fo cause
neurodegenerative disorders, such as amyloid pathology in AD caused, for example, by
intra-neuronal aggregates of hyper-phosphorylated protein tau that are as typical for AD as
amyloid.

SUMMARY

In one aspect, the present invention refers to an antibody or functional part thereof that
specifically binds to a phospho-epitope on a mammalian Tau protein, therein said antibody
or functional part thereof has a high binding affinity to soluble and insoluble Tau protein, and
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modulates scluble and insoluble Tau levels, wherein the phospho-epitope is amino acids
405-411 or 405-412 having a phosphorylated Ser at position 409 (pS409), and wherein the
antibody or functional part thereof binds the mammalian Tau protein with a dissociation
constant of less than 10 nM as measured by surface plasmon resonance, wherein the
antibody or functional part thereof does not bind to the corresponding unphosphorylated
epitope.

In another aspect, the present invention refers to a pharmaceutical composition comprising
the antibody or functional part thereof as disclosed herein and a pharmaceutically
acceptable carrier.

in yet another aspect, the present invention refers to a cell line that produces the antibody
or functional part thereof as disclosed herein.

In a further aspect, the present invention refers to a polynucleotide encoding the antibody or
functional part thereof as disclosed herein.

In another aspect, the present invention refers to a method of diagnosing a tau-protein-
associated disease, disorder or condition, or of diagnosing a predisposition to a tau-protein-
associated disease, disorder or condition, in a patient comprising detecting the
immunospecific binding of an antibody or functional part thereof to an epitope of the tau
protein in a sample which includes the steps of
a) bringing the sample suspected to contain the tau protein into contact with an
antibody or functional part thereof as disclosed herein;
b) allowing the antibody or functional part thereof to bind to the tau protein to form an
immunological complex;
¢) detecting the formation of the immunological complex; and
d) correlating the presence or absence of the immunological complex with the
presence or absence of tau protein in the sample;
wherein diagnosing a predisposition to a tau-protein-associated disease, disorder or
condition further includes the step of:
e) comparing the amount of said immunological complex to a normal control value,
wherein an increase in the amount of said immunological complex compared to a
normal control vaiue indicates that said patient is suffering from or is at risk of

developing an tau protein-associated disease or condition.

This unmet need could be met within the scope of the present invention by providing binding
proteins recognizing and binding to major pathological phospho-epitopes of the tau protein.
in particular, the present invention provides specific antibodies against linear and
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conformational, simple and complex phospho-epitopes on protein tau, particularly on
aggregated tau protein that are believed to be responsible for synapto- and neuro-toxicity in
tauopathies, including AD.

Accordingly, the present disclosure relates in one exampie 1o a binding peptide or protein or
a functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, which binding peptide or proiein or antibody recognizes and
specifically binds to a phospho-epitope on a mammalian, particularly on the human Tau
protein or on a fragment thereof, particularly to a phospho-epitope on aggregated Tau
protein, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes, wherein
said binding peptide or antibody has a high binding affinity to soluble and insoluble Tau
protein, and modulates soluble and insoluble Tau levels, particularly in the brain, particularly
with a dissociation constant of at least 10 nM, particularly of at least 8 nM, particularly of at
least 5 nM, particularly of at least 2 nM, particularly of at least 1 nM, particularly of at least
500 pM, particularly of at least 400 pM, particularly of at least 300 pM, particularly of at least
200 pM, particularly of at ieast 100 pM, particularly of at least 50 pM.

In a second example, the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monocional antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphoryiated epitope and/or to non-related epitopes, wherein
said binding peptide or antibody has an association rate constant of 10 M”s™ or greater,
particularly of between 3 - 5 x 10* M”'s™ or greater, particularly of 10° M's™ or greater;
particularly of 2 — 9 x 10° M's™ or greater; particularly of 10° M''s™ or greater, particularly of
1 -4 x 10° M"'s™ or greater, particularly of 10" M"'s™ or greater.

in a third example, the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monocional antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind fo the corresponding unphosphorylated epitope and/or to non-related epitopes, wherein
said binding peptide or antibody has a high binding affinity with a dissociation



10

15

20

25

30

35

constant of at least 4 nM and an association rate constant of 10° M's™ or greater,
particularly a dissociation constant of at least 3 nM and an association rate constant of 10°
M's™ or greater, particularly a dissociation constant of at least 2 nM and an association rate
constant of 10* M''s™ or greater, particularly a dissociation constant of at least 1 nM and an
association rate constant of 10° M"s™ or greater, particularly a dissociation constant of at
least 200 pM and an association rate constant of 10° M's™ or greater, particularly a
dissociation constant of at least 100 pM and an association rate constant of 10° M's” or
greater,

One example (4) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds fo a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody binds to an epitope on a mammalian, particularly on the
human Tau protein as shown in SEQ ID NO: 67, selected from the group consisting of Tau
aa 15-20 comprising a phosphorylated Tyr at position 18 (Y18), Tau aa 405-412 comprising
a phosphorylated Ser at position 409 (pS408), Tau aa 405-411 comprising a
phosphorylated Ser at position 409 (pS409); and Tau aa 208-218 comprising a
phosphorylated Thr at position 212 (pT212) and a phosphorylated Ser at position 214
(pS214).

One example (5) relates to the binding peptide or antibody of any of the preceding
examples, wherein said peptide binds to an epitope on a mammalian, particularly on the
human Tau protein, but especially the human Tau protein as shown in SEQ ID NO: 67,
comprising Tau aa 15-20 with a phosphorylated Tyr at position 18 (Y18).

One example (6) relates to the binding peptide or antibody of any o the preceding
examples, wherein said peptide binds to an epitope on a mammalian, particularly on the
human Tau protein, but especially the human Tau protein as shown in SEQ ID NO: 67,
comprising Tau aa 405-412 with a phosphorylated Ser at position 409 (pS409).

One example (7) relates to the binding peptide or antibody of any of the preceding
examples, wherein said peptide binds to an epitope on a mammalian, particularly on the
human Tau protein, but especially the human Tau protein as shown in SEQ ID NO: 67,
comprising Tau aa 405-411 with a phosphorylated Ser at position 409 (pS409).



10

15

20

25

30

35

One example (8) relates to the binding peptide or antibody of any of the preceding
examples, wherein said peptide binds 1o an epitope on a mammalian, particuiarly on the
human Tau protein, but especially the human Tau protein as shown in SEQ 1D NO: 67,
comprising Tau aa 208-218 with a phosphorylated Thr at position 212 (pT212) and a
phosphorylated Ser at position 214 (pS214).

in another example (9), the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains,
particularly in sequence, a CDR1 with the amino acid sequence shown in SEQ ID NO: 21,
24, 27, 28, 29, 32, 73, 81, 93, 101, 106, or an amino acid sequence at least 70%,
particularly at least 80%, particularly at least 85%, particularly at least 80%, at least 91%, at
least 92%, at least 93%, at least 94%, particularly at least 95%, particularly at least 96%,
particularly at least 97%, particularly at least 98%, particularly at least 99% or 100%
identical thereto; a CDR2 with the amino acid sequence shown in SEQ ID NO: 22, 25, 30,
33, 74, 82, 94, 102, 107, or an amino acid sequence at least 90%, at least 91%, at least
92%, at least 93%, at least 94%, particularly at least 95%, particularly at least 96%,
particularly at least 97%, particularly at least 98%, particularly at least 99% or 100%
identical thereto and a CDR3 with the amino acid sequence shown in SEQ ID NO: 23, 26,
31, 34, 75, 83, 95, 103, 108, or an amino acid sequence at least 60%, particularly at least
70%, particularly at least 80%, particularly at least 85%, particularly at least 90%, at least
91%, at least 92%, at least 93%, at least 94%, particularly at least 95%, particularly at least
96%, particularly at least 97%, particularly at least 98%, particularly at least 99% or 100%
identical thereto; and/or a second binding domain which contains in sequence a CDR1 with
the amino acid sequence shown in SEQ ID NO: 12, 15, 18, 70, 78, 89, 98, or an amino acid
sequence at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, particularly
at least 95%, particularly at least 96%, particularly at least 97%, particularly at least 98%,
particularly at least 99% or 100% identical thereto; a CDR2 with the amino acid sequence
shown in SEQ ID NO: 13, 16, 19, 71, 79, 90, 99, 115, or an amino acid sequence at least
80%, particularly at least 85%, particularly at least 90%, at least 91%, at least 92%, at least
93%, at least 94% particularly at least 95%, particularly at least 96%, particulariy at least
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97%, particularly at least 98%, particularly at least 29% or 100% identical thereto and a
CDRS3 with the amino acid sequence shown in SEQ ID NO: 14, 17, 20, 72, 80, 91, 100, or
an amino acid sequence at least 60%, at least 70%, at least 80%, particularly at least 85%,
particularly at least 90%, at least 91%, at least 92%, at least 93%, at least 94%,particularly
at least 95%, particularly at least 96%, particularly at least 97%, particularly at least 98%,
particularly at least 99% or 100% identical thereto.

One example (10) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particuiarly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particuiarly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: SEQ ID NO: 21, 24,
27, 28, 29, 32, 73, 81, or an amino acid sequence at least 85% identical thereto; a CDR2
with the amino acid sequence shown in SEQ ID NO: 22, 25, 30, 33, 74, 82, or an amino
acid sequence at least 95% identical thereto and a CDR3 with the amino acid sequence
shown in SEQ ID NO: 23, 26, 31, 34, 75, 83, or an amino acid sequence at least 80%
identical thereto; and/or an antibody domain which contains a CDR1 with the amino acid
sequence shown in SEQ ID NO: 12, 15, 18, 70, 78, or an amino acid sequence at least 95%
identical thereto; a CDR2 with the amino acid sequence shown in SEQ ID NO: 13, 16, 19,
71, 79, or an amino acid sequence at least 85% identical thereto and a CDRS3 with the
amino acid sequence shown in SEQ ID NO: 14, 17, 20, 72, 80, or an amino acid sequence
at ieast 85% identical thereto.

One example (11) of the present disciosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ 1D NO: 21, 24, 27, 28, 29,
32, 73, 81, or an amino acid sequence at least 90% identical thereto; a CDR2 with the
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amino acid sequence shown in SEQ 1D NO: 22, 25, 30, 33, 74, 82, or an amino acid
sequence at least 95% identical thereto and a CDR3 with the amino acid sequence shown
in SEQ ID NO: 23, 26, 31, 34, 75, 83, or an amino acid sequence at least 90% identical
thereto; and/or a second binding domain which contains in sequence a CDR1 with the
amino acid sequence shown in SEQ ID NO: 12, 15, 18, 70, 78, or an amino acid sequence
at least 95% identical thereto; a CDR2 with the amino acid sequence shown in SEQ D NO:
13, 16, 19, 71, 79, or an amino acid sequence at least 95% identical thereto and a CDR3
with the amino acid sequence shown in SEQ ID NO: 14, 17, 20, 72, 80, or an amino acid
sequence at least 90% identical thereto

One example (12) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monocional antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly io a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain (antibody domain) which
contains in sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 21, 24,
27, 28, 29, 32, 73, 81, or an amino acid sequence at least 90% identical thereto; a CDR2
with the amino acid sequence shown in SEQ ID NO: 22, 25, 30, 33, 74, 82, and a CDR3
with the amino acid sequence shown in SEQ ID NO: 23, 26, 31, 34, 75, 83, or an amino
acid sequence at least 90% identical thereto; and/or a second binding domain which
contains in sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 12, 15,
18, 70, 78, a CDR2 with the amino acid sequence shown in SEQ ID NO: 13, 16, 18, 71, 79,
or an amino acid sequence at least 95% identical thereto and a CDR3 with the amino acid
sequence shown in SEQ ID NO: 14, 17, 20, 72, 80, or an amino acid sequence at least 90%
identical thereto.

One example (13) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds fo a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains in
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sequence a CDR1 with the amino acid sequence shown in SEQ 1D NO: 21, 24, 27, 28, 29,
32, or an amino acid sequence at least 98% identical thereto; a CDR2 with the amino acid
sequence shown in SEQ ID NO: 22, 25, 30, 33, and a CDR3 with the amino acid sequence
shown in SEQ ID NO: 23, 26, 31, 34, or an amino acid sequence at least 95% identical
thereto; and/or a second binding domain which contains in sequence a CDR1 with the
amino acid sequence shown in SEQ ID NO: 12, 15, 18, 2 CDR2 with the amino acid
sequence shown in SEQ ID NO: 13, 16, 19, or an amino acid sequence at least 95%
identical thereto and a CDR3 with the amino acid sequence shown in SEQ ID NO: 14, 17,
20, or an amino acid sequence at least 90% identical thereto.

One example (14) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 21, 24, 27, 28, 29,
32, or an amino acid sequence at least 98% identical thereto; a CDR2 with the amino acid
sequence shown in SEQ ID NO: 22, 25, 30, 33, and.a CDRS3 with the amino acid sequence
shown in SEQ ID NO: 23, 26, 31, 34, or an amino acid sequence at least 98% identical
thereto; and/or a second binding domain which contains in sequence a CDR1 with the
amino acid sequence shown in SEQ ID NO: 12, 15, 18, a CDR2 with the amino acid
sequence shown in SEQ ID NO: 13, 16, 19, or an amino acid sequence at least 98%
identical thereto, and a CDR3 with the amino acid sequence shown in SEQ ID NO: 14, 17,
20, or an amino acid sequence at least 90% identical thereto.

One example (15) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly tc an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds fo a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or o non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 21, 24, 27, 28, 29,
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32, 73, 81, 93, 101, or 106, a CDR2 with the amino acid sequence shown in SEQ 1D NO:
22, 25, 30, 33, 74, 82, 94, 102, or 107, and a CDR3 with the amino acid sequence shown in
SEQ ID NO: 23, 26, 31, 34, 75, 83, 95, 103, or 108, and/or a second binding domain which
contains in sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 12, 15,
18, 70, 78, 89, or 98, a CDR2 with the amino acid sequence shown in SEQ ID NO: 13, 16,
19, 71, 79, 90, 99, or 115, and a CDR3 with the amino acid sequence shown in SEQ 1D NO:
14, 17, 20, 72, 80, 91, or 100.

One example (16) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 21, or an amino
acid sequence at least 76%, particularly at least 80%, particularly at least 85%, particularly
at least 90%, particularly at least 95%, particularly at least 98%, particularly at least 99%
identical thereto, a CDR2 with the amino acid sequence shown in SEQ ID NO: 22, or an
amino acid sequence at least 95%, particularly 98%, particularly 99% identical thereto, and
a CDR3 with the amino acid sequence shown in SEQ ID NO: 23, or an amino acid
sequence at least 66%, particularly at least 70%, particularly at least 75%, particularly at
least 80%, particularly at least 85%, particularly at least 90%, particularly at least 95%,
particularly at least 98%, particularly at ieast 99% identical therefo, and/or a second binding
domain which contains in sequence a CDR1 with the amino acid sequence shown in SEQ
ID NO: 12, or an amino acid sequence at least 95%, particularly 98%, particularly 99%
identical thereto, a CDR2 with the amino acid sequence shown in SEQ ID NO: 13, or an
amino acid sequence at least 88%, particularly at least 90%, particularly at least 95%,
particularly at least 98%, particularly at least 99% identical thereto, and a CDR3 with the
amino acid sequence shown in SEQ 1D NO: 14, or an amino acid sequence at least 66%,
particularly at least 70%, particularly at least 75%, particularly at least 80%, particularly at
least 85%, particularly at least 90%, particularly at least 95%, particularly at least 98%,
particularly at least 99% identical thereto.

One example (17) of the present disciosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a

10
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functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds fo a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, buf, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 24, or SEQ ID NO:
27, or SEQ ID NO: 28, or an amino acid sequence at least 88%, particularly at least 85%,
particularly at least 90%, particularly at least 95%, particularly at least 98%, particularly at
least 99% identical thereto, a CDR2 with the amino acid sequence shown in SEQ 1D NO:
25, or an amino acid sequence at least 95%, particularly 98%, particularly 99% and a CDR3
with the amino acid sequence shown in SEQ 1D NO: 26, or an amino acid sequence aft least
66%, particularly at least 70%, particularly at least 75%, particularly at least 80%,
particularly at least 85%, particularly at least 90%, particularly at least 95%, particularly at
least 98%, particularly at least 99% identical thereto and/or a second binding domain which
contains in sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 12, or
an amino acid sequence at least 95%, particularly 98%, particularly 99% identical thereto, a
CDR2 with the amino acid sequence shown in SEQ ID NO: 13, or an amino acid sequence
at least 88%, particularly at least 90%, particularly at least 95%, particularly at least 98%,
particularly at least 99% identical thereto, and a CDR3 with the amino acid sequence shown
in SEQ ID NO: 14, or an amino acid sequence at least 66% , particularly at least 70%,
particularly at least 75%, particularly at least 80%, particularly at least 85%, particularly at

“least 90%, particularly at least 95%, particularly at least 98%, particularly at least 99%

identical thereto.

One example (18) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, according to example (15) comprising a first binding domain, wherein
the CDR1 has the amino acid sequence shown in SEQ ID NO: 27, or an amino acid

sequence at least 88% identical thereto.

One example (19) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monocional antibody or a
functional part thereof, according fo example (15), comprising a first binding domain wherein
the CDR1 has the amino acid sequence shown in SEQ ID NO: 28, or an amino acid
sequence at least 88% identical thereto.
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One example (20) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particuiarly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 29, a CDR2 with
the amino acid sequence shown in SEQ ID NO: 30, and a CDR3 with the amino acid
sequence shown in SEQ ID NO: 31, or an amino acid sequence at least 95%, particularly
98%, particularly 99% identical thereto and/or a second binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 15, or an amino
acid sequence at least 95%, particularly 98%, particularly 99% identical thereto, a CDR2
with the amino acid sequence shown in SEQ 1D NO: 16, or an amino acid sequence at least
94%, 95%, 96%, 97%, 98%, or 99% identical thereto, and a CDRS3 with the amino acid
sequence shown in SEQ ID NO: 17, or an amino acid sequence at least 36%, particularly at
least 40%, particularly at least 50%, particularly at least 60%, particularly at least 70%,
particularly at least 75%, particularly at least 80%, particularly at Jeast 85%, particularly at
least 90%, particularly at least 95%, particularly at least 98%, particularly at least 99%
identical thereto.

One example (21) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes, wherein
said binding peptide or antibody comprises a first binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ 1D NO: 32, a CDR2 with
the amino acid sequence shown in SEQ ID NO: 33, and a CDR3 with the amino acid
sequence shown in SEQ ID NO: 34, or an amino acid sequence at least 95%, particularly
98%, particularly 99% identical thereto and/or a second binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 18, or an amino
acid sequence at least 95%, particularly 98%, particularly 99% identical thereto, a CDR2
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with the amino acid sequence shown in SEQ 1D NO: 19, or an amino acid sequence at least
95%, 96%, 97%, 98% or 99% identical thereto, and a CDR3 with the amino acid sequence
shown in SEQ ID NO: 20, or an amino acid sequence at least 63%, particularly at least
70%, particularly at least 75%, particularly at least 80%, particularly at least 85%,
particularly at least 90%, particularly at least 95%, particularly at least 98%, particularly at
least 99% identical thereto.

One example (22) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 73, a2 CDR2 with
the amino acid sequence shown in SEQ ID NO: 74, and a CDR3 with the amino acid
sequence shown in SEQ ID NO: 75, or an amino acid sequence at least at least 60%, at
least 70%, at least 80%, particularly at least 85%, particularly at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%,particularly at least 95%, particularly at least 96%,
particularly at least 97%, particularly at least 98%, particularly at least 99% or 100%
identical thereto and/or a second binding domain which contains in sequence a CDR1 with
the amino acid sequence shown in SEQ ID NO: 70, or an amino acid sequence at least
95%, particularly 98%, particularly 99% identical thereto, a CDR2 with the amino acid
sequence shown in SEQ ID NO: 71, or an amino acid sequence at least 94%, 95%, 96%,
97%, 98%, or 99% identical thereto, and a CDR3 with the amino acid sequence shown in
SEQ 1D NO: 72, or an amino acld sequence at least at least 60%, at least 70%, at least
80%, particularly at least 85%, particularly at least 90%, at least 91%, at least 92%, at least
93%, at least 94%,particularly at least 95%, particularly at least 96%, particularly at least
97%, particularly at least 98%, particularly at least 99% or 100% identical thereto.

One example (23) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does
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not bind to the corresponding unphosphorylated epitope and/or to non-related epitopes
wherein said binding peptide or antibody comprises a first binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 81, a CDR2 with
the amino acid sequence shown in SEQ ID NO: 82, and a CDR3 with the amino acid
sequence shown in SEQ ID NO: 83, or an amino acid sequence at least 60%, at least 70%,
at least 80%, particularly at least 85%, particularly at least 90%, at least 91%, at least 92%,
at least 93%, at least 94%,particularly at ieast 95%, particularly at least 96%, particularly at
least 97%, particularly at least 98%, particularly at least 99% or 100% identical thereto
and/or a second binding domain which contains in sequence a CDR1 with the amino acid
sequence shown in SEQ ID NO: 78, a CDR2 with the amino acid sequence shown in SEQ
ID NO: 79, and a CDR3 with the amino acid sequence shown in SEQ ID NO: 80, or an
amino acid sequence at least at least 60%, at least 70%, at least 80%, particularly at least
85%, particularly at least 90%, at least 91%, at least 92%, at least 93%, at least
94%,particularly at least 95%, particularly at least 96%, particularly at least 97%, particularly
at least 98%, particularly at least 99% or 100% identical thereto.

One example (24) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monocional antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains in
sequence a CDR1 with the amino acid sequence shown in SEQ ID NO: 93, a CDR2 with
the amino acid sequence shown in SEQ ID NO: 94, and a CDR3 with the amino acid
sequence shown in SEQ ID NO: 95, or an amino acid sequence at least 60%, at least 70%,
at least 80%, particularly at least 85%, particularly at ieast 90%, at least 91%, at least 92%,
at least 93%, at least 94%,particularly at least 95%, particularly at least 96%, particularly at
least 97%, particularly at least 98%, particularly at least 99% or 100% identical to any one of
the above CDRs and/or a second binding domain which contains in sequence a CDR1 with
the amino acid sequence shown in SEQ 1D NO: 89, a CDR2 with the amino acid sequence
shown in SEQ ID NO: 90, and a CDR3 with the amino acid sequence shown in SEQ 1D NQO:
91, or an amino acid sequence at least at least 60%, at least 70%, at least 80%, particularly
at least 85%, particularly at least 90%, at least 91%, at least 92%, at least 93%, at least
94%,particularly at least 95%, particularly at least 96%, particularly at least

14



97%, particularly at ieast 98%, particularly at least 99% or 100% identical to any one of
the above CDRs.

One exampie {25) of the present disclosure describes a binding peptide or protein or a functional
part thereof, particularly to an antibody, particularly a monoclonal antibody or a functional part
thereof, examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particularly on the human Tau protegin or on a fragment thereof,
particularly to a pathological protein tau conformer, but, in one example, does not bind to the
corresponding unphosphorylated epitope and/or to non-related epitopes wherein said binding
peptide or antibody comprises a first binding domain which contains in sequence a CDR1 with the
amino acid sequence shown in SEQ ID NO: 101, a CDR2 with the amino acid sequence shown in
SEQ ID NO: 102, and a CDR3 with the amino acid sequence shown in SEQ ID NO: 103, or an
amino acid sequence at least 60%, at least 70%, at least 80%, particularly at least 85%,
particularly at least 90%, at least 91%, at least 92%, at least 93%, at least 94%,particularly at least
95%, particularly at least 96%, particularly at least 97%, particularly at least 98%, particularly at
least 99% or 100% identical to any one of the above CDRs and/or a second binding domain which
contains in sequence a CDR1 with the amino acid seqguence shown in SEQ 1D NO: 98, a CDR2
with the amino acid sequence shown in SEQ ID NO: 99, and a CDR3 with the amino acid
sequence shown in SEQ ID NO: 100, or an amino acid sequence at least at least 60%, at least
70%, at least 80%, particularly at least 85%, particularly at least 80%, at least 91%, at least 92%,
at least 93%, at least 94%,particularly at least 95%, particularly at least 96%, particularly at least
97%, particularly at least 98%, particularly at least 99% or 100% identical to any one of the above
CDRs.

One example (26) of the present disclosure describes a binding peptide or protein or a functional
part thereof, particularly to an antibody, particularly a monocional antibody or a functional part
thereof, particularly a binding peptide or antibody of any of the preceding examples, which binding
peptide or antibody recognizes and specifically binds to a phospho-epitope on a mammalian,
particularly on the human Tau protein or on a fragment thereof, particularly to a pathological
protein tau conformer, but, in one example, does not bind to the corresponding unphosphorylated
epitope and/or to non-related epitopes wherein said binding peptide or antibody comprises a first
binding domain which contains in sequence a CDR1 with the amino acid sequence shown in SEQ
ID NO: 108, a CDR2 with the amino acid sequence shown in SEQ ID NO: 107, and a CDR3 with
the amino acid sequence shown in SEQ ID NO: 108, or an amino acid sequence at ieast 60%, at
least
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70%, at least 80%, particularly at least 85%, particularly at least 90%, at least 91%, at least
92%, at least 93%, at least 94%,particularly at least 95%, particularly at least 96%,
particularly at least 97%, particularly at teast 98%, particularly at least 99% or 100% identical
to any one of the above CDRs and/or a second binding domain which contains in sequence
a CDR1 with the amino acid sequence shown in SEQ 1D NO: 89, a CDR2 with the amino
acid sequence shown in SEQ ID NO: 115, and a CDR3 with the amino acid sequence shown
in SEQ 1D NO: 91, or an amino acid sequence at least 60%, at least 70%, at least 80%,
particularly at least 85%, particularly at least 90%, at least 91%, at least 92%, at least 93%,
at least 94%,particularly at least 95%, particularly at least 96%, particularly at least 97%,
paricularly at least 98%, particularly at least 89% or 100% identical to any one of the above
CDRs.

In another example (27), the present disclosure describes a binding peptide or protein or

a functional part thereof, particutarly to an antibody, particularly a monoclonat antibody or a functional part
thereof, particularly a binding peptide or antibody of any of the preceding

examples, which binding peptide or antibody recognizes and specifically binds to a
phospho-epitope on a mammalian, particuiarly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does

not bind to the corresponding unphosphorylated epitope and/or to non-related epitopes, wherein said
binding peptide or antibody comprises a first binding domain which contains the amino acid sequence
shown in SEQ ID NO: 6, 7, 8, 9, 10, 11, or an amino acid sequence at least 90% identical thereto, and/or
a second binding domain which contains the amino acid sequence shown in SEQ ID NO: 1, 2, 3, 4, 5, or
an amino acid sequence at least 85% identical thereto.

In one example (28), the present disclosure describes a binding peptide or protein or a functional part
thereof, particutarly to an antibody, particularly a monoclonal antibody or a functiona! part thereof,
particularly & binding peptide or antibody of any of the preceding examples, which binding peptide or
antibody recognizes and specifically binds {o a phospho-epitope on a mammalian, particularly on the
human Tau protein or on a fragment thereof, particularly to a pathologica! protein tau conformer, but, in
one example, does not bind to the corresponding unphosphorylated epitope and/or to non-related
epitopes wherein said binding peptide or antibody comprises a first binding domain which contains the
amino acid sequence shown in SEQ ID NO: 6, 7, 8, 9, 10, 11, or an amino acid sequence at least 90%
identical thereto, and/or a second binding domain which contains the amino acid sequence shown in
SEQID NQ: 1, 2, 3, 4, 5, or an amino acid sequence at least 91% identical thereto.
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One example (29) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a phospho-
epitope on @ mammalian, particularly on the human Tau protein or on a fragment thereof,
particularly to a pathological protein tau conformer, but, in one example, does not bind to the
corresponding unphosphorylated epitope and/or to non-related epitopes wherein said binding
peptide or antibody comprises a first binding domain (antibody domain) which contains the
amino acid sequence shown in SEQ ID NO: 6, 7, 8, 9, 10, 11, or an amino acid sequence at
least 95% identical thereto; and/or a second binding domain which contains the amino acid
sequence shown in SEQ ID NO: 1, 2, 3, 4, 5, or an amino acid sequence at least 91%
identical thereto.

in another example (30), the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a phospho-
epitope on a mammailian, particularly on the human Tau protein or on a fragment thereof,
particularly to a pathological protein tau conformer, but, in one example, does not bind to the
corresponding unphosphorylated epitope andfor to non-related epitopes, wherein said
binding peptide or antibody comprises a first binding domain which contains the amino acid
sequence shown in SEQ ID NO: 69, 77, 116/92, 97, 105, or an amino acid sequence
particularly at ieast 85%, particularly at least 90%, at least 91%, at least 92%, at least 93%,
at least 94%,particularly at least 95%, particularly at least 96%, particularly at ieast 97%,
particularly at least 98%, particularly at least 99% or 100% identical thereto, and/or a second
binding domain which contains the amino acid sequence shown in SEQ D NO: 68, 76, 88,
96, 104, or an amino acid sequence at least 80%, particularly at least 85%, particularly at
least 86%, particularly at least 87%, particularly at least 88%, particularly at least 89%,
particularly at least 80%, at least 91%, at least 92%, at least 93%, at least 94%,particularly at
least 895%, particularly at least 96%, particularly at least 97%, particularly at least 98%,
particularly at least 99% or 100% identical thereto.

One example (31) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monocional antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a phospho-
epitope on a mammalian, particularly on the human Tau protein or on a fragment
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thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphiosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains the amino
acid sequence shown in SEQ ID NO: 6 or SEQ ID NO: 7, or an amino acid sequence at least
90% and 94%, respectively, identical thereto;, and/or a second binding domain which
contains the amino acid sequence shown in SEQ ID NO: 1, or an amino acid sequence at
least 91% identical thereto.

One example (32) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specificaliy binds to a phospho-
epitope on a mammalian, particularly on the human Tau protein or on a fragment thereof,
particularly to a pathological protein tau conformer, but, in one example, does not bind to the
corresponding unphosphorylated epitope and/or to non-related epitopes wherein said binding
peptide or antibody comprises a first binding domain which contains the amino acid
sequence shown in SEQ 1D NO: 8, or an amino acid sequence at least 35% identical thereto;
and/or a second binding domain which contains the amino acid sequence shown in SEQ ID
NO: 2, or an amino acid sequence at least 90% identical thereto.

One example (33) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a phospho-
epitope on a mammalian, particularly on the human Tau protein or on a fragment thereof,
particularly fo a pathological protein tau conformer, but, in one example, does not bind to the
corresponding unphosphorylated epitope and/or to non-related epitopes wherein said binding
peptide or antibody comprises a first binding domain which contains the amino acid
sequence shown in SEQ ID NO: 9, or an amino acid sequence at least 95% identical thereto;
and/or a second binding domain which contains the amino acid sequence shown in SEQ ID
NO: 3, or an amino acid sequence at least 90% identical thereto.

One example (34) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monocional antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a phospho-
epitope on a mammalian, particularly on the human Tau protein or on a fragment thereof,
particularly to a pathological protein tau conformer, but, in one example, does
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not bind to the corresponding unphosphorylated epitope and/or to non-related epitopes
wherein said binding peptide or antibody comprises a first binding domain which contains the
amino acid sequence shown in SEQ ID NO: 10, or an amino acid sequence at least 99%
identical thereto; and/or a second binding domain which contains the amino acid sequence

shown in SEQ 1D NO: 4, or an amino acid sequence at least 89% identical thereto.

One example (35) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monocional antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a phospho-
epitope on g mammalian, particularly on the human Tau protein or on a fragment thereof,
particularly to a pathological protein tau conformer, but, in one example, does not bind to the
corresponding unphosphorylated epitope and/or to non-related epitopes wherein said binding
peptide or antibody comprises a first binding domain which contains the amino acid
sequence shown in SEQ ID NO: 11, or an amino acid sequence at least 98% identical
thereto; and/or a second binding domain which contains the amino acid sequence shown in
SEQ ID NO: 5, or an amino acid sequence at least 87% identical thereto.

One example (36) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monocional antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a phospho-
epitope on a mammalian, particularly on the human Tau protein or on a fragment thereof,
particularly to a pathological protein tau conformer, but, in one example, does not bind to the
corresponding unphosphorylated epitope and/or to non-related epitopes wherein said binding
peptide or antibody comprises a first binding domain which contains the amino acid
sequence shown in SEQ ID NO: 69, or an amino acid sequence at least 98% or 99%
identical thereto; and/or a second binding domain which contains the amino acid sequence
shown in SEQ ID NO: 68, or an amino acid sequence at ieast 90%, 91%, 92% or 93%
identical thereto.

One example (37) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds o a phospho-
epitope on a mammalian, particularly on the human Tau protein or on a fragment
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thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-refated epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains the amino
acid sequence shown in SEQ ID NO: 77, or an amino acid sequence at least 93%, 94% or
95% identical thereto, and/or a second binding domain which contains the amino acid
sequence shown in SEQ ID NO: 76, or an amino acid sequence at least 88%, 89%, or 90%
identical thereto.

One example (38) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
example, which binding peptide or antibody recognizes and specifically binds to a phospho-
epitope on a mammalian, particularly on the human Tau protein or on a fragment thereof,
particularly fo a pathological protein tau conformer, but, in one example, does not bind to the
corresponding unphosphorylated epitope and/or to non-related epitopes wherein said binding
peptide or antibody comprises a first binding domain which contains the amino acid
sequence shown in SEQ 1D NO: 116, 92, or 118, or an amino acid sequence at-least 93%,
94% or 95% identical thereto; and/or a second binding domain which contains the amino
acid sequence shown in SEQ ID NO: 88, or an amino acid sequence at least 90%, 91%,
92% or 93% identical thereto.

One example (39) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a phospho-
epitope on a mammalian, particularly on the human Tau protein or on a fragment thereof,
particularly to a pathological protein tau conformer, but, in one example, does not bind to the
corresponding unphosphorylated epitope and/or fo non-related epitopes wherein said binding
peptide or antibody comprises a first binding domain which contains the amino acid
sequence shown in SEQ ID NO: 97, or an amino acid sequence at least 99% identical
thereto; and/or a second binding domain which contains the amino acid sequence shown in
SEQ 1D NO: 98, or an amino acid sequence at least 86%, 87%, 88% or 90% identical
thereto.

One example (40) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monocional antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a
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phospho-epitope on a mammalian, particularly on the human Tau protein or on a fragment
thereof, particularly to a pathological protein tau conformer, but, in one example, does not
bind to the corresponding unphosphorylated epitope and/or to non-related epitopes wherein
said binding peptide or antibody comprises a first binding domain which contains the amino
acid sequence shown in SEQ ID NO: 105, or an amino acid sequence at least 98%, or 99%
identical thereto; and/or a second binding domain which contains the amino acid sequence
shown in SEQ ID NO: 104, or an amino acid sequence at least 88%, 89%, or 90% identical
thereto.

In another example (41), the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monocional antibody or a
functional part thereof, according to embodiments (22) — (24), wherein said first binding
domain contains the CDRs as shown in SEQ 1D NOs: 21-34 and said second binding domain
contains the CDRs as shown in SEQ 1D NOs: 12-20.

One example (42) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, according to embodiment. (31), wherein said first binding domain
contains the CDRs as shown in SEQ ID NOs: 21-23 and SEQ ID NOs: 24-26, respectively,
and said second binding domain contains the CDRs as shown in SEQ ID NOs: 12-14.

One example (43) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particutarly to an antibody, particularfy a monoclonal antibody or a
functional part thereof, according to example (32), wherein said first binding domain contains
the CDRs as shown in SEQ ID NOs: 27, 25, 26 and said second binding domain contains the
CDRs as shown in SEQ D NOs: 12-14.

One example (44) of the present disciosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, according to example (33), wherein said first binding domain contains
the CDRs as shown in SEQ ID NOs: 28, 25 and 26, and said second binding domain
contains the CDRs as shown in SEQ ID NOs: 12-14.

One example (45) of the disclosure describes a binding peptide or protein or a functional part
thereof, particularly to an antibody, particularly a monoclonal antibody or a functional part
thereof, according to example (34}, wherein said first binding domain contains the CDRs as
shown in SEQ ID NOs: 29-31, and said second binding domain contains the CDRs as shown
in SEQ ID NOs: 15-17.
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One example (46) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, according to example (35), wherein said first binding domain contains
the CDRs as shown in SEQ ID NOs: 32-34, and said second binding domain contains the
CDRs as shown in SEQ ID NOs: 18-20.

One example (47) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, according to example (27), wherein said first binding domain contains
the CDRs as shown in SEQ 1D NOs: 73-75, and said second binding domain contains the
CDRs as shown in SEQ ID NOs: 70-72.

One embodimentexample (48) of the present disclosure describes a binding peptide or
protein or a functional part thereof, particularly to an antibody, particularly a monoclonal
antibody or a functional part thereof, according to example (27), wherein said first binding
domain contains the CDRs as shown in SEQ ID NOs: 81-83, and said second binding
domain contains the CDRs as shown in SEQ D NOs: 78-80.

One embodimentexample (49) of the present disclosure describes a binding peptide or
protein or a functional part thereof, particularly to an antibody, particularly a monoclonal
antibody or a functional part thereof, according to example (27), wherein said first binding
domain contains the CDRs as shown in SEQ ID NOs: 101-103, and said second binding
domain contains the CDRs as shown in SEQ ID NOs: 98-100.

One example (50) of the present disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, according to example (27), wherein said first binding domain contains
the CDRs as shown in SEQ ID NOs: 89, 115, and 91, and said second binding domain
contains the CDRs as shown in SEQ ID NOs: 106-108.

In still another example (51), the disclosure describes a binding peptide or protein or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, particularly a binding peptide or antibody of any of the preceding
examples, which binding peptide or antibody recognizes and specifically binds to a phospho-
epitope on a mammalian, particularly on the human Tau protein or on a fragment thereof,
particularly to a pathological protein tau conformer, but, in one example, does not bind to the
corresponding unphosphorylated epitope and/or to non-related epitopes wherein said binding
peptide or antibody comprises a
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first binding domain which contains the amino acid sequence shown in SEQ 1D NO: 6
andfor a second binding domain which contains the amino acid sequence shown in
SEQIDNO: thora

first binding domain which contains the amino acid sequence shown in SEQ ID NO: 7
and/or a secend binding domain which contains the amino acid sequence shown in
SEQIDNO: 1;0ra

first binding domain which contains the amino acid sequence shown in SEQ ID NO: 8
and/or a second binding domain which contains the amino acid sequence shown in
SEQIDNOC: 2, 0ora

first binding domain which contains the amino acid sequence shown in SEQ {D NO: §
and/or a second binding domain which contains the amino acid sequence shown in
SEQIDNQO: 3;0ra

first binding domain which contains the amino acid sequence shown in SEQ D NO:
10 and/or a second binding domain which contains the amino acid sequence shown
nSEQ D NO: 4;0ra

first binding domain which contains the amino acid sequence shown in SEQ 1D NO:
11 and/or a second binding domain which contains the amino acid sequence shown
inSEQIDNO: 5;0ra

first binding domain which contains the amino acid sequence shown in SEQ 1D NG:
89 and/or a second binding domain which contains the amino acid sequence shown
inSEQ ID NO: 68 ora

first binding domain which contains the amino acid sequence shown in SEQ D NO:
77 and/or a second binding domain which contains the amino acid sequence shown
in SEQ IDNO: 786 or a

first binding domain which contains the amino acid sequence shown in SEQ 1D NO:
116 and/or a second binding domain which contains the amino acid sequence shown
in SEQ 1D NO: 88; or a;

first binding domain which contains the amino acid sequence shown in SEQ 1D NO:
92 and/or a second binding domain which contains the amino acid sequence shown
in SEQ ID NO: 88; or a

first binding domain which contains the amino acid sequence shown in SEQ [D NO:
97 and/or & second binding domain which contains the amino acid sequence shown
N SEQ D NO: 6 ora



1. first binding domain which contains the amino acid sequence shown in SEQ ID
NO: 105 and/or a second binding domain which contains the amino acid
sequence shown in SEQ ID NO: 104.

in one example (52) of the disclosure, the binding peptide of any of the preceding
embodiments is an antibody, particularly an antibody of the 1gG2a, 1gG2b or the 1gG3
isatype, particularly a polyclonal antibody, a monoclonal antibody, a chimeric antibody, a
humanized antibody or a fully human antibody.

One example {48) of the disclosure relates to a polynuclectide encoding the binding
peptide of any one of the preceding examples.

in on example (53), said polynucleotide comprises a nucleic acid molecule selected from
the group consisting of

a. a nucleic acid molecule comprising a nucleotide sequence encoding a polypeptide
comprising the amino acid sequence as depicted in SEQ ID NOs: 35-45, SEQ ID
NOs: 84-87, SEQ ID NO: 109-112 and 117;

b. a nucleic acid molecule comprising a nucleotide sequence that has at least 85%
seguence identity to the sequence shown in SEQ ID NOs: 35-45, SEQ ID NOs:
84-87, SEQ ID NO: 109-112 and 117;

c. a nucleic acid molecule comprising a nucleotide sequence that has at least 90%
sequence identity to the sequence shown in SEQ ID NOs: 35-45, SEQ ID NOs:
84-87, SEQ 1D NO: 109-112 and 117;

d. a nucleic acid molecule comprising a nucleotide sequence that has at Iéast 95%
sequence identity to the sequence shown in SEQ ID NOs: 35-45, SEQ [ID NOs:
84-87, SEQ ID NO: 109-112 and 117;

e. a nucleic acid molecule comprising a nucleotide sequence that has at least 98%
sequence identity to the sequence shown in SEQ ID NOs: 35-45, SEQ D NOs:
84-87, SEQ ID NO: 109-112 and 117;

f. a nucleic acid molecule comprising a nucleotide sequence that has at least 99%
sequence identity to the sequence shown in SEQ ID NOs: 35-45, SEQ [D NOs:
84-87, SEQ ID NO: 109-112 and 117;

g. a nucleic acid molecule comprising a nucleotide sequence the complementary
strand of which hybridizes to the nucleic acid molecule of any of a) —f);
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h. a nucleic acid molecule comprising a nucleotide sequence that deviates from the
nucleotide sequence defined in any of a) — g) by the degeneracy of the genetic code,

wherein said nucleic acid molecule as defined in any of a) — h) recognizes and specifically
binds to a phospho-epitope on a mammalian, particularly on the human Tau protein or on a
fragment thereof, particularly on the human Tau protein as shown in SEQ ID NO: 67,
selected from the group consisting of Tau aa 15-20 comprising a phosphorylated Tyr at
position 18 (Y18), Tau aa 405-412 comprising a phosphorylated Ser at position 409 (pS409),
Tau aa 405-411 comprising a phosphorylated Ser at position 409 (pS409); and Tau aa 208-
218 comprising a phosphorylated Thr at position 212 (pT212) and a phosphorylated Ser at
position 214 (pS214), Tau aa 393-401, comprising a phosphorylated Ser at position 396
(pS396), Tau aa 396-401 comprising a phosphorylated Ser at position 396 (pS396), Tau aa
394-400 comprising a phosphorylated Ser at position 396 (pS396), Tau aa 402-406 comprising
a phosphorylated Ser at position 404 (pS404), and Tau aa 393-400 comprising a
phosphorylated Ser at position 396 (pS396), wherein, in one example, said binding peptide
has a high binding affinity with a dissociation constant of at least 10 nM, particularly of at
least 8 nM, particularly of at least 5 nM, particularly of at least 2 nM, particularly of at least 1
nM, particularly of at least 500 pM, particularly of at least 400 pM, particularly of at least 300
pM, particularly of at least 200 pM, particularly of at least 100 pM, particularly of at least 50 _
pM and/or has an association rate constant of 10* M™'s™ or greater, particularly of between 3
-5 x 10 M's™ or greater, particularly of 10° M™'s” or greater; particularly of 6 — 9 x 10° M™'s™
or greater; particularly of 10° M™'s™ or greater, particutarly of 1 — 4 x 10° M's™ or greater,
particularly of 107 M™'s™ or greater, but, in one example, does not bind to the corresponding
unphosphorylated epitope and/or to non-related epitopes.

In various examples (54) of the disclosure, a binding peptide is provided or a functional part
thereof, particularly an antibody, particularly a monoclonal antibody or a functional part
thereof, or a polynuclectide, according to any one of the preceding examples, or a
combination thereof, which is capable of specifically recognizing and binding to a phospho-
epitope on a mammalian, particularly on the human Tau protein, particularly a microtubule-
associated protein tau, particularly an aggregated microtubule-associated and
hyperphosphorylated protein tau such as that present in paired helical filaments (PHF),
which are the predominant structures in neurofibrillary tangles, neuropil threads and
dystrophic neurites, but, in one example, does not bind to the corresponding
unphosphorylated epitope and/or to non-related epitopes.
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In a specific example (55) of the disclosure, the human tau protein is the human Tau
protein as shown in SEQ 1D NO: 67..

The binding peptides and antibodies according to any one of the preceding examples
can thus be used (56) for reducing the levels of total soluble tau protein, particularly of
soluble phosphorylated tau protein, in the brain, particularly in the brain cortex and/or

hippocampus, of a mammal or & human containing increased levels of soluble tau protein

and/or soluble phosphorylated tau protein.

The binding peptides and antibodies according to any one of the preceding examples

can also be used (57) for reducing the levels of paired helical filaments containing
hyperphosphorylated tau protein (pTau PHF) in the brain, particularly in the brain cortex
andfor hippocampus, of a mammal or a human containing increased levels of said pTau

palred helical filaments (pTau PHF).

Reduction of the level of fotal soluble fau protein and/or soluble phosphorylated tau protein
and/or pTau paired helical filaments (pTau PHF) in the brain, particularly in the brain cortex
and/or hippocampus, of @ mammal or a human containing increased levels of said {au
protein variants, which contribute to t{au-protein-associated diseases, disorders or
conditions in said mammal or human, may lead o an improvement and/or alleviation of the
syr‘ﬁptoms associated with such tau-protein-associated diseases, disorders or conditions
(58).

The binding beptides and antibodies according to any one of the preceding examples
can therefore be used (59) in therapy, particularly in human therapy, for slowing or halting
the progression of & tau-protein-associated disease, disorder or condition.

The binding peptides and antibodies according to any one of the preceding examples
can further be used (B60) in therapy, particularly in human therapy, for improving or
alleviating the symptoms associated with tau-protein-associated diseases, disorders or
condifions such as, for example, impairment or loss of cognitive functions including

reasoning, situational judgement, memory capacity, learning, special navigation, etc.

In one example (61), the disclosure relates to the binding peptides and antibodies according to any one

of the preceding examples for use in therapy, particulariy for use
in the treatment of tauopathies, a group of tau-protein-associated diseases and disorders,

or for alleviating the symptoms associated with tauopathies,

In one example (62), the disclosure relates to the binding peptides and antibodies according to any one

of the preceding examples for retaining or increasing cognitive
memory capacity in a mammal suffering from a tauopathy.
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in a specific example (63) of the disclosure, binding peptides and antibodies comprising
at least one or all of the light chain CDRs of antibodies ACI-36-2B6-Ab1, ACI-36-2B6-Ab2,
ACI-36-3A8-Ab1, and ACI-36-3A8-Ab2 as given in SEQ ID NQOs: 25, 26, 27, and SEQ D
NOs: 21, 22, 23, respectively, and/or at least one or all of the heavy chain CDRs of
antibodies ACS‘-BG—ZBG»AbT, ACI-36-2B6-Ab2, ACI-36-3A8-Abt, and ACI-36-3A8-Ab2 as
given in SEQ 1D NOs: 12, 13, 14, are used in therapy, particutarly in human therapy, for
improving or alieviating the symptoms associated with tau-protein-associated diseases,
disorders or conditions such as, for example, impairment or loss of cognitive functions

including reasoning, situational jJudgement, memory, lsarning, special navigation, etc.

In another specific example (64) of the disclosure, the antibodies comprising the light
chain of antibodies ACI-36-2B6-Ab1, ACI-36-2B6-Ab2, ACI-36-3A8-Ab1, and ACI-36-3A8-
Ab2 as given in SEQ ID NO: 8_and SEQ 1D NOs: 8, 7, respectively, and/or the heavy chain
of antibodies ACI-36-2B6-Ab1, ACI-36-2B6-Ab12, ACI-36-3A8-Ab1, and ACI-36-3A8-Ab2
as given in SEQ D NO: 1 and SEQ 1D NO: 2, respectively, are used in therapy, particularly
in human therapy, for improving or alleviating the sympitoms associated with tau-protein-
associated diseases, disorders or conditions such as, for example, impairment or loss of
cognitive functions including reasoning, situational judgement, memory, learning, special
navigation, etc.

In another specific example (65) of the disclosure, binding peptides and antibodies
comprising al least one or all of the light chain CDRs of antibodies ACI-33-6C10-Ab1 and
ACI-33-6C10-Ab2 as given in SEQ 1D NQs: 29, 30, 31, and/or at ieast one or ali of the
heavy chain CDRs of antibodies ACI-33-6C10-Ab1 and ACI-33-8C10-AbZ as given in SEQ
ID NOs: 15, 16, 17, are used in therapy, particularly in human therapy, for improving or
alleviating the symptoms associaled with tau-protein-associated diseases, disorders or
conditions such as, for example, impairment or loss of cognitive functions including
reasoning, situational judgement, memory, learning, special navigation, efc.

in another specific example (66) of the disclosure, binding peptides and antibodies
comprising at least one or all of the light chain CDRs of antibodies ACI-41-7C2-AbT and
ACI-41-7C2-Ab2 as given in SEQ 1D NOs: 32, 33, 34, and/or at ieast one or all of the heavy
chain CDRs of antibodies ACI-41-7C2-Ab1 and ACI-41-7C2-Ab2 as given in SEQ 1D NOs:
18, 19, 20, are used in therapy, particularly in human therapy, for improving or alleviating
the symptoms associated with tau-protein-associated diseases, disorders or conditions

such as, for example, impairment or loss of cognitive functions including reasoning,

situational judgement, memory, leamning, special navigation, etc.
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in another specific example (67) of the disclosure, binding peptides and antibodies

corprising at isast one or all of the light chain CDRs of antibodies ACI-35-2A1-Ab1; ACI-
35-2A1-Ab2; ACI-35-4A6-Ab1;, ACI-35-4A6-Ab2, ACI-35-1D2-Ab1; ACI-35-2G5-Ab1; as .
given in SEQ 1D NOs: 73-75, 81-83, 93-95, 101-103, 106-108 and/or at least one or all of
the heavy chain CDRs of antibodies ACI-35-2A1-Abt, ACI-35-2A1-Ab2; ACI-35-4A8-Ab1;
ACI-35-4A6-Ab2; ACI-35-1D2-Ab1; ACI-35-2G5-Ab1; as given in SEQ 1D NOs: 70-72, 78~
80, 89-91, 98-100, are used in therapy, particularly in human therapy, for improving or
alleviating the symptoms associaled with tau-prolein-associated diseases, disorders or
conditions such as, for example, impairment or loss of cognitive functions including

reasoning, situational judgemsnt, memory, learning, special navigation, etc.

in another specific exampie (68) of the disclosure, binding peptides and antibodies
comprising at ieast one or all of the light chain CDRs of antibodies ACI-35-2G5-Ah2; ACI-
35-2G5-Ab3 as given in SEQ ID NOs: 106-108 and/or at least one or ali of the heavy chain
CDRs of antibodies ACI-35-2G5-Ab2; ACI-35-2G5-Ab3; as given in SEQ 1D NQOs: 89, '!‘15
and 91, are used in therapy, particularly in human therapy, for improving or alleviating the
symptoms associated with tau-protein-associated diseases, disorders or conditions such as,
for example, impairment or loss of cognitive funciions including reasoning, situational
judgement, memory, learning, special navigation, etc.

Binding of the peptides or antibodies according to the preceding examples to tau
tangles and pTau on brains may be determined by applying protein immuno-reactivity

testing of selecied brain sections and by Western blotiing of brain homogenates,

respectively, as described in the Examples.
In another example (69), the present disclosure describes a pharmaceutical composition
comprising a binding peptide or a funclional part thereof, parlicularly an antibody,

particufarly a monocional antibody or a functional part thereof, or a polynucieotide,
according o any one of the preceding examples, or a combination thereof, in a

therapeutically effective amount together with a pharmaceutically acceptable carrier.
in one exampie (70), the binding peptide or a functional part thereof, particularly an

antibody, particularly a monocional antibody or a functional part thereof, or a polynucleotide,
or a pharmaceutical composition, according o any one of the preceding examples, or a

combination thareof, is used in therapy, particularly in human therapy for the treatment or
alleviation of the symptoms of tau-proiein-associated diseases or disorders including

neurodegenerative disorders such as faucpathies.
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The binding peptides, antibodies and/or pharmaceutical compositions according to any one
of the preceding examples may thus be used (71) for slowing or halting the progression

of a tau-protein-associated disease, disorder or condition, upon administration of said

binding peptides, antibodies and/or pharmaceutical compositions to an animal, particularly a

mammal, particularly a human, suffering from such a disease or condition,

The binding peptides, antibodies and/or pharmaceutical compositions according to any one
of the preceding examples may further be used (72) for improving or alleviating the

sympioms associated with tau-protein-associated diseases, disorders or conditions such as,

for example, impairment or loss of cognifive functions including reasoning, situational

judgement, memory capacity, learning, special navigation, efc, upon administration of said

binding peptides, antibodies and/or pharmaceutical compositions to an animal, particularly a

mammal, particularly a human, suffering from such a disease or condition.

In one example (73), the binding peptide or a functional part thereof, particularly an
antibody, particularly a monoclonal antibady or a functional part thereof, or a polynuclectide
or a pharmaceutical composition, according to any one of the preceding examples, or a
combination thereof, is used in the treatment of diseases and disorders which are caused
by or associated with the formation of neurofibrilary lesions, the predominant brain
pathology in tauopathy comprising a heterogenous group of neurodegenerative diseases or
disorders including diseases or disorders which show co-exsistance of tau and amyloid
pathologies including, but not fimited to, Alzheimer's Disease, Creutzfeldi-Jacch disease,
Dementia  pugilistica, Down's  Syndrome, Gerstmann-Straussler-Scheinker  disease,
inclusion-body myositis, and prion protein cerebral amyloid angiopathy, traumatic brain
injury and further diseases or disorders which do not show a distinct amyloid pathology
including, but not limited to, amyotrophic lateral sclerosis/parkinsonism-dementia complex
of Guam, Non-Guamanian motor neurorn disease with neurofibrillary tangles, argyrophilic
grain dementia, corlicobasal degeneration, diffuse neurofibrillary tangles with calcification,
frontolemporal dementia with parkinsonism linked to chromosome 17, Hallevorden-Spatz

disease, mulliple system atrophy, Niemann-Pick disease, type C, Pallido-ponto-nigral

Q.

degeneration, Pick’'s disease, progressive subcortical gliosis, progressive supranuclear
paisy, Subacute sclerosing panencephalitis, Tangle only dementia, Postencephalitic
Parkinsonism, Myotonic dystrophy.

In one example (74), the binding peptide or a functionat part thereof, particutarly an
antibody, particularly a monocional antibody or a functional part thereof, or a polynucieofide

or a pharmaceutical composition, according to any one of the preceding exampies, or a

combination thereof, is used in the treatment of Alzheimer’s Disease.
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in one example (75) of the disciosure, a method is provided for modulating soluble and/for

insoluble Tau levels, particularly in the brain, particularly in the brain cortex andfor
hippocampus, of an animal, particularly a mammal or & human, comprising administering to
said animal, particularly to said mammal or human, the binding peptide or a functional part
thereof, particularly an antibody, particularly & monocional antibody or a functional part
thereof, or a polynucleotide or a pharmaceutical composition, according to any one of the

preceding examples, or a combination thereof.

in one example, modulation relates to reducing the levels of soluble tau protein, particularty of
soluble phosphorylated fau protein, in the brain, particularly in the brain cortex andfor
hippocampus, of an animal, particularly 8 mammal or a human containing increasad levels

of soluble tau protein and/or soluble phosphorylated tau protein.

In one example (76) of the disclosure, a method is provided for reducing the levels of
insoluble tau protein, particularly of paired helical filaments containing hyperphosphorylated
tau protein (pTau PHF) in the brain, particularty in the brain cortex and/or hippocampus, of
an animal, particularly & mammal or a human, containing increased levels of insoluble tau
protein, particutarly of pTau paired helical filaments (pTau PHF) comprising administering to
said animal, particularly to said mammal or human, the binding peptide or a functional part
thereof, particularly an antibody, particutarly a monocional antibody or a functional part
thereof, or a polynucleotide or a pharmaceutical composition, according to any one of the

preceding examples, or a combination thereof.

in one example (77), the present disciosure describes a method for stowing or halting the

progression of a tau-protein-associated disease, disorder or condition in an animal,
particularly é mammal or human comprising administering to said animal, particularly said
mammal or human, suffering from such a disease or condition, the binding peplide or a
functional part thereol, particularly an antibody, particularly a monoclonal antibody or a
functional part ‘thereof, or a polynucleotide or a pharmaceutical composition, according to
any one of the preceding exampies, or a combination thereof.

In one example (78), the present disclosure describes a method for improving or

alleviagting the symptoms associated with tau-protein-associated diseases, disorders or
conditions such as, for example, impairment or loss of cognitive functions including
reasoning, siluational judgement, memeory capacity, learning, special navigation, etc., in an
animal, particularly a mammal or a human, comprising administering to said animal,
particularly to said mammal or human, suffering from such a disease or condition, the

binding pepfide or a functional part thereof, particularly an antibody, particularty a
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monoclonal antibody or a functional part thereol, or a polvnuclectide or a pharmaceutical
composition, according to any one of the preceding examples, or a combination thereof.

In one example (79), the present disclosure describes a method for retaining or

increasing cognitive memory capacity in a mammal suffering from a tauopathy.

In still another example (80} of the disclosure, a method is provided for the treatment of a

tau-protein-associated disease or disorder including a neurodegenerative disease or
disorder such as a tauopathy comprising administering to an animal, particularly to a
mammal, but especially to human, suffering from such a disease or disorder, the binding
peptide or a functional part thereof, particularly an antibody, particularly 2 monoclonal
antibody or a funciional part thereof, or a polynuclectide or a2 pharmaceutical composition,
according to any one of the preceding exampies, or a combination thereof.

In one example (81) of the disclosure, a method is provided for the treatment of diseases

and disorders which are caused by or associated with the formation of neurcfibrillary
lesions, the predomninant brain pathology in tauopathy comprising a heterogenous group of
neurcdegenerative diseases or disorders including diseases or disorders which show co-
exsistance of tau and amyloid pathologies including, but not limited to, Alzheimer's Disease,
Creutzfeldt-dacob disease, Dementia pugilistica, Down’s Syndrome, Gerstmann-Straussler-
Scheinker disease, inclusion-body myositis, and prion protein cerebral amyloid angiopathy,
raumatic brain injury and further diseases or disorders which do not show a distinct amyloid
pathology including, but not limited to, amyotrophic lateral scierosis/parkinsonism-dementia
complex of Guam, Non-Guamanian motor neuron disease with neurofibrillary tangles,
argyrophilic grain dementia, corlicobasal degeneration, diffuse neurofibrillary tangies with
calcification, frontotemporal dementia with  parkinsonism linked {o chromosome 17,
Hallevorden-Spatz disease, muliiple system afrophy, Niemann-Pick disease, type C,
Pallido-ponto-nigral  degeneration, Pick's disease, progressive subcortical gliosis,
progressive supranuciear palsy, Subacute sclerosing panencephalitis Tangle only
dementia, Postencephalitic Parkinsonism, Myotonic dystrophy, which method comprises
administering to an animal, particularly to 2 mamimal, but espeéiai!y to human, suffering
from such a disease or disorder, the binding peptide or a functional part thereof, particularly
an antibody, particularly a monoclonal antibody or a funciional part thereof, or a
polynucleotide or a pharmaceutical composition according to any one of the preceding

examples, or a combination thereof.

In another example (82) of the di\sciosure, a method is provided for inducing a passive

immune response in an animal, particutarly a mammal or a_human, suffering from a
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neurodegenerative disorder such as tauopathy by administering o said anima! or human
the binding peptide or a funclional part thereof, particularly an antibody, parficularly a

monocional antibody or a functional part thereof, or a polynuciectide, or a pharmaceutical
composition, according to any one of the preceding examples, or a combination thereof.

In still another exampie (83) of the disclosure, a method of diagnosing a tau-protein-
assoclaled disease, disorder or condition in a patient is provided comprising detecting the
immunospecific binding of a binding peptide or an active fragment thereof, particutarly an
antibody, particularly & monocional antibedy or a functional part thereof, according to any
one of the preceding examples, to an epitope of the tau protein in a sample or in situ

which includes the steps of

a. bringing the sample or a specific body part or body area suspected to contain the tau
protein into contact with a binding peplide or a fragment thereof, particuiarly an
antibody, particularly a monoclonal antibody or a functional part thereof, according to
any one of the preceding examples, wherein said binding peptide or antibody or fragment
thereof binds an epitope of the tau protein;

b. allowing said binding peptide, particularty said antibody, particularly said monocional
antibody or a functional part thereof, to bind o the tau protein to form an
immunological complex;

detecting the formation of the immunoclogical complex; and

Q.

correlating the prasence or absence of the immunological complax with the presence

or absence of tau protein in the sample or specific body part or area.

In still another example (84) of the disclosure, a method for diagnosing a predisposition
to tau-protein-associated disease, disorder or condifion in a patient is provided comprflsin_g
detecting the immunospeciiic binding of a binding peptide or an active fragment thereof,
particularly an antibody, particularly a monoclonal antibody or a functional part thereof,
according to any one of the preceding examples, to an epitope of the tau protein in 2

sample or in situ, which includes the steps of

a. bringing the sample or a specific body part or body area suspected to contain the tau
antigen into contact with a binding peptide or an active fragment thereof, particularly
an antibody, particularly a monoclonal antibody or a functional part thereof, according
to any one of the preceding examples, which peptide or fragment thereof binds an

epitope of the tau protein;
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b. allowing said binding peptide, particularly said antibody, particularly said monocional
antibody or a functional part thereof, to bind {o the tau antigen fo form an
immunological complex;
detecting the formation of the immunological complex; and

d. correlating the presence or abs"ence of the immunological complex with the presence
or absence of tau antigen in the sample or specific body part or area;

e. comparing the amount of said immunological complex to a normal control value;
wherein an increase in the amount of said aggregate compared to a normal conirol value
indicates that said patient is suffering from or is at risk of developing an tau- protein-
associated disease or condition.

in one example (85) of the disclosure, @ method is provided for monitoring minimal

residual disease in & patient following treatment with the binding peptide or a functional part
thereof, particularly an antibody, particularly & monoclonal antibody or a functional pari

thereof, or a polynucieotide, or a pharmaceutical composition, according to any one of the
preceding examples, wherein said method comprises:

a. bringing the sample or a specific body parl or body area suspected to contain the tau
antigen into contact with the binding peptide or a functional part thereof, particularly
an antibody, particularly a monoclonal antibody or a functional part thereof, according
to any one of the preceding examples, which peptide or fragment thereof binds to
an epitope of the tau protein;

b. allowing said binding peptide, particularly said antibody, parlicularly said monoclonal
antibody or a functional part thereof, o bind to the tau antigen fo form an
immunological complex; '
detecting the formation of the immunological complex; and

d. correlating the presence or absence of the immunological complex with the presence
or absence of.fau antigen in the sample or specific body part or area,

g. comparingthe amount of said immunological compiex o a normal control value,

wherein an increase in the amount of said aggregate compared to a normal control value
indicates that said patient still suffers from a minimal residual disease.

In one example (86), a method is provided for predicting responsiveness of a patient

being treated with the binding peplide or a functional part thereof, particularly an antibody,
particularty & monoclonal antibody or a functional part thereof, or a polynucleotide, or a
pharmaceutical composition, according to any one of the preceding examples,

comprising -

w
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bringing the sample or a specific body part or body area suspected to contain the tau
antigen into contact with a binding peptide or an active fragment thereof, particularly
an antibody, particularly a monoclonal antibody or a functional part thereof according
to any one of the preceding examples, which peptide or fragment thereof binds to '

an epitope of the tau protein; o S

b. allowing said binding peptide, particularly said antibody, particularly said monocicnal
antibody or a functional part thereof, to bind to the tau antigen fo form an

immunological complex;

o

detecting the formation of the immunological complex; and

<

correfating the presence or absence of the immunological complex with the presence
or absence of tau anligen in the sample or specific body part or area,
e. comparing the amount of said immunological complex before and after onset of the
treatment,
wherein a decrease ih the amount of said aggregate indicates that sald patient has a high
potential of being responsive to the treatment.

in another example (87), the disclosure describes a test kit for detection and diagnosis ot

- tau-protein-associated diseases, disorders of conditions comprising 2 binding peptide or an

active fragment thereof, particularly an antibody, particularly a monaclonal antibody or a
functional part thereof, according to any one of the preceding exampies.

In one example (88) said test kit comprises a container holding one or more binding

peptides or aclive fragments thereof, particularly an antibody, particularly a monoclonal
antibody or a functional part thereof, according to any one of the preceding examples

and instructions for using the binding peptides or antibodies for the purpose of binding fo
tau anfigen to form an immunological complex and detecting the formation of the
immunological complex such that presence or absence of the immunological complex

correlates wilh presence or absence of tau antigen.

in still another example (89), the present disclosure describes an epitope selected from

the group consisting of Tau aa 15-20 of human tau protein shown in SEQ 1D NO: 67
comprising a phosphorylated Tyr at position 18 (Y18), Tau aa 405-412 comprising a
phosphorylated Ser at position 409 (pS409), Tau aa 405-411 comprising a phosphorylated
Ser at position 409 (pS409), and Tau aa 208-218 comprising a phosphorylated Thr at
position 212 (pT212) and a phosphorylated Ser at position 214 (pS214).

in one example (90), said epitope consists of Tau aa 15-20 with a phosphorylated Tyr at
position 18 (Y18},
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In one example (91), said epitope consists of Tau aa 405-412 with a phosphorylated Ser at
position 409 (pS409).

in one example (92), said epitope consists of Tau aa 405-411 with a phosphorylated Ser at
position 409 (pS409).

In another example (93), the disclosure describes a cell line producing a binding peptide or
an active fragment thereof, particularly an antibody, particularly a monoclonal antibody or a
functional part thereof according to any one of the preceding examples.

In one example (94), the disclosure describes a cell fine, which is hybridoma cell line
6C10F9C12A11 deposited on August 25, 2010 as DSM ACC3079.

in one- example (95), the disclosure describes a cell line, which is hybridoma cell line
6C10ESE9C12 deposited on August 25, 2010 as DSM ACC3081.

in one example (96), the disclosure describes a cell line, which is hybridoma cell line
6H1A11C11 deposited on August 25, 2010 as DSM ACC3080.

In one example (97), the disclosure describes a cell line, which is hybridoma cell line
6H1G6E6 deposited on August 25, 2010 as DSM ACC3088.

In one example (98), the disclosure describes a cell line, which is hybridoma cell line
2B6A10C11 deposited on August 25, 2010 as DSM ACC3084.

in one exampie (99), the disclosure describes a cell line, which is hybridoma cell line
2B6G7A12 deposited on March 10, 2010 as DSM ACC3087.

in one example (100), the disclosure describes a cell line, which is hybridoma cell line
3A8A12G7 deposited on August 25, 2010 as DSM ACC3086.

In_one example (101), the disclosure describes a cell line, which is hybridoma cell line
3A8E12H8 deposited on August 25, 2010 as DSM ACC3085.

In one example (102), the disclosure describes a cell line, which is hybridoma cell line
7C2(1)F10C10D3 deposited on August 25, 2010 as DSM ACC3082.

in one example (103), the disclosure describes a cell line, which is hybridoma cell line
7C2(2)BOF11D5 deposited on August 25, 2010 as DSM ACC3083.

In one example (103a), the disciosure describes a cell line, which is hybridoma cell line A4-
4A6-48 deposited on August 30, 2011 as DSM ACC3136.

In one example (103b), the disclosure describes a cell line, which is hybridoma cell line A6-
2G5-30 deposited on August 30, 2011 as DSM ACC3137.

in one example (103c), the disclosure describes a cell line, which is hybridoma cell line A6-
2G5-41 deposited on August 30, 2011 as DSM ACC3138.

In one example (103d), the disclosure describes a cell line, which is hybridoma cell line A4-
2A1-18 deposited on August 30, 2011 as DSM ACC3139.

35



10

15

20

25

30

In one example (103e), the disclosure describes a cell line, which is hybridoma cell line A4-
2A1-40 deposited on August 30, 2011 as DSM ACC3140.

in one exampie (103e), the disclosure describes a cell line, which is hybridoma cell line AB-
1D2-12 deposited on September 6, 2011 as DSM ACC3141.

in one example (104), the disclosure describes monocional antibody or a functional part
thereof comprising a light chain (VL) and/or a heavy chain (VH) domain, which is encoded
by a polynucleotide located on a nucleotide fragment that can be obtained by PCR
ampilification of DNA of hybridoma cell line 6C10F9C12A11 deposited on August 25, 2010
as DSM ACC3079 using

a. a primer pair comprising a 5’-primer of SEQ ID NO: 54 and a 3’-primer of SEQ ID NO:
51 for amplification of a first binding domain; and/or

b. a mix of primers comprising a 5-primer of SEQ ID NO: 53 and SEQ ID NO: 54 and a
3’-primer of SEQ 1D NO: 47 for amplification of a second binding domain.

in one example (105), the disclosure describes a monocional antibody or a functional part
thereof comprising a light chain (VL) and/or a heavy chain (VH) domain, which is encoded
by a polynucleotide located on a nucleotide fragment that can be obtained by PCR
amplification of DNA of hybridoma cell line 6C10E5E9C12 deposited on August 25, 2010 as
DSM ACC3081 using

a. a mix of primers comprising a 5'-primer of SEQ ID NO: 48 and SEQ ID NO: 49 and a
3'-primer of SEQ ID NO: 51 for ampilification of a first binding domain; and/or

b. a mix of primers comprising a 5'-primer of SEQ ID NO: 53 and SEQ ID NO: 54 and a
3’-primer of SEQ 1D NO: 47 for amplification of a second binding domain.

In one example (106), the disclosure describes a monoclonal antibody or a functional part
thereof comprising a light chain (VL) and/or a heavy chain (VH) domain, which is encoded
by a polynucleotide located on a nucleotide fragment that can be obtained by PCR
amplification of DNA of hybridoma cell line 6H1A11C11 deposited on August 25, 2010 as
DSM ACC3080 using

a. a primer pair comprising a 5-primer of SEQ ID NO: 50 and a 3-primer of SEQ ID NO:
51 for ampiification of a first binding domain; and/or

b. a primer pair comprising a 5’-primer of SEQ ID NO: 46 and a 3'-primer of SEQ ID NO:
47 for amplification of a second binding domain.

in one example (107), the disclosure describes a monoclonal antibody or a functional part
thereof comprising a light chain (VL) and/or a heavy chain (VH) domain, which is encoded
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by a polynuciectide located on a nuclectide fraoment that can be obtained by PCR
amplification of DNA of hybridoma cell line 8H1GEES deposited on August 25, 2010 as
DSM ACC3088 using

a. & primer pair comprising a 5'-primer of 52Q {D NO: 50 and a 3’-primer of SEQ {D NO:

51 for amplification of & first binding d’\fna:r* and/or

b. a primer pair comprising a 5'-primer of SEQ 1D NO: 46 and & 3'-primer of SEQ {D NG

47 for ampiification of a second binding domain.

in one example (108), the disclosure describes a monocional antibody or a functional part
thereof comprising a light chain (VL) and/or a heavy chain (VH) domain, which is encoded
by a polynucleotide located on a nuclectide fragment that can be obtained by PCR
ampilification of DNA of hybridoma cell line 2ZB6A10C11 deposited on August 25, 2010 as
DSM ACC3084 using

a.  a primer pair comprising a 5-primer of SEQ {D NO: 50 and a 3'-primer of SEQ 1D NO:

51 for amplification of a first binding domain; and/or

o

a mix of primers comprisin 5eprimer of SzQ 1D NQ: 46 and SEQ ID NQ: 52 and &

3-primer of SEQ D NC: 47 for amplification of a second binding domain.

In one example (109), the disclosure describes a monoclonal antibody or a functional part

thereof comprising a lignt chain (VL) andf/or a heavy chain (VH) domain, which is encoded

o

-
a
[ to s 1 1l r~ o ) - v ~ti ~ AT s 3 h
by a polynucieotive located on nuciectide fragment that can be obtained by PCR
2

ampiification of DNA of hybridoma cell iine 2B6G7A12 deposited on August 25, 2010 as

DSM ACC3087 using

a. aprimer pair comprising a 5-primer of SEQ D NO: 50 and a 3'-primer of SEQ 1D NO:

51 for amplification of a first binding domain; and/or

b, a mix of primers comprising a 5'-primer of SEC ID NC: 48 and 3EQ ID NO: 52 and &

Y-primer of SEQ 1D NG: 47 for amplification of a second binding domain.

In one exampie (110), the disclosure describes a monoclonal antibody or a functional part
thereof comprising a light chain (VL) and/or a heavy chain (VH) domain, which is encoded
by a polynuciectide located on a nucleotide fragment that can be obtained by PCR
amplification of DNA of hyoridoma cell line 3ASA12G7 deposited on August 25, 2010 as
DSM ACC3086 using

as. amix of primers comprising a 5'-primer of SEQ 1D NO: 48 and SEQ ID NC: 4% and a

'4 f'\r""ﬁ

3-primer of SEQ 1D NC: 51 for amplification of a first binding domain; or

(€3]
3
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1Y

primer pair comprising & 8-primer of SEQ 1D NG: 50 and a 3-primer o

-~

(=4

—~F

a SEQ D NO:
51 for amplification of a first binding domain; and/or

E.  a primer pair comprising a S-primer of SEQ 1D NO: 46 and a 3'-primer of SEQ ID NO:

47 for amplification of a2 second binding domain.

in one example (111), the disclosure describes a monoclonal antibody or a functional part
thereof comprising & light chain (VL) and/or & heavy chain (VH} domain, which is encoded
by a polynucieotide jocated on a nucleotide fragment that can be obtained by PCR
ampiification of DNA of hybridoma cell line 3A8E12H8 deposited on August 25, 2010 as

DSM ACC308S using

1C as. @ mix of primers comprising & §-primer of SEQ (D NO: 48 and SEQ 1D NO: 49 and 3

3'-primer of SEQ 1D NCO: 51 for amplification of a first binding domain; or

3
353

& primer pair comprising a &'-primer of 320 ID NO: 50 and a 3'-primer of SEQ D NC;

51 for amplifiéation of a first binding domain; and/or

b. aprimer pair comprising a 5'-primer of SEQ 1D NO: 46 and a 3'-primer of SEQ D NO:

JRES
(@3]

47 for amplification of a second binding domain,

in one example (112), the disclosure describes a monoclonal antibody or a functional part
thereof comprising & light chain (VL) andfor a heavy chain {(VH) domain, which is encoded
by a polynuciectide Iocated an a nuclectide fragment that can be obtained by PCR
amplification of DNA of hvbridoma call line 7C2{1)F10C10D3 deposited on August 25, 2010
as DSM ACC3082 using

[
-

a. amix of primers comprising a 5-pnmer of SEQ (D NO: 49; SEQ ID NO: 86 and SEQ

5
1D NO: 57 and a 2-primer of SEQ ID NC: 51 for amplification of a first binding domain;
b. amix of primers comprising a 5'-primer of SEQ 1D NO: 53 and SEQ ID NO: 55 and &

S-primer of SEQ D NO: 47 for amplification of a second binding domain.

in one example (113), the disclosure describes a monoclonal antibody or a functional part
thereaf comprising a light chain (VL) and/or a heavy chain (VH) domain, which is encoded

by & polynucleotide iocated on & nuclectide fragment thal can be obtained by PCR
0

-

amplification of DNA of hybridoma cell line 7C2(2)B9F 1105 deposited on August 25, 201
as DSM ACC3083 using

30 a. a pair of primers comprising a 5-primer of SEQ ID NO: 37 and a 3'-primer of SEQ 1D
f f p

NO: 51 for amplification of a first binding domain;

jo)
o3
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b. & mix of primers comprising a2 5'-primer of SEQ 1D NO: 53 and SEQ ID NO: 55 and a

A
2
~

-primer of SEQ 1D NO: 47 for amplification of & second binding domain.

in one example (114), the disclosure describes a monocional antibody or a functional part
thereof comprising a light chain (VL) and/or a2 heavy chain (VH) domain, which is encoded

by & polynuciectide located on a nuclectide fragment that can be aghtained by PCR

(&1

amplification of DNA of hybridoma cell line A4-2A1-18 deposited on August 30, 2011 as
DSM ACC3139 using

a. @ primer pair comprising & 5-primer of SEQ 1D NO: 149 and & 3'-primer of SEQ ID

NC: 51 for amplification of a first binding domaw; and/or
10 b. & mix of primers comprising a 5‘-prtme;" selected from the group consisting of SEQ 1D
NOs: 120, 123, 124, 136, 137, 138, 138, and 140 and a 3’-primer selected from the

group consisting of Sz [D NOs: 131, 134, and 141-148, for amplification of a second
binding domain.

In one example (115), the disclosure describes a monoclonal antibody or a functional part
15 thereof comprising a fight chain.{VL} and/or a heavy chain (VH) domain, which is encoded
py & polynucleotide iocated on a nucleotide fragment that can be obtained by PCR
amplification of DNA of nybridoma cell fine AB-2G5-30 deposited on August 30, 2011 as

DSM ACC3137 using”

omprising a 5-orimer selected from the group consisting of SEQ {5

g, anux

Q
’D

fimears

el

(9]

20 NOs: 51 and 168-174 and a 3'-primer of SEQ 1D NO: 51, for amplification of a first

pinding domain; and/or

b, amix of primers comprising a 5'-primer selected from the group consisting of SEQ 1D
NOs: 124, 127, and 150-158 and a 3'-primer selected from the group consisting of

SEQ ID NOs: 130, and 159-188, for amplification of 2 second binding domain.

In one example (116), the disclosure describes a monoclonal antibedy or a functional part
thereol comprising a light chain (VL) and/or a heavy chain (VH} domain, which is encoded
by a polynucieotide iocated on a nucleotidge fragment thal can be obiained by PCR
amplification of DNA of hybridoma cell line A4-2A1-40 depaosited on August 3C, 2011 as
DSM ACC3140 using

30 a. 2 mix of primers comprising a 5-primer selecied from the group consisting of SEQ 1D
NOs: 178, 179 and 180 and a 3-primer of SEQ {0 NO: 51, for amplification of a first

binding domain; and/or

3¢
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1

b. & mix of primers comprising a 5'-primer seiectad from tha group consisting of SEQ ID
NOs: 121, 127, 138, 154, 155, and 175 and a 3'-primer selected from the group
consisting of SEQ ID NOs: 128, 129, 147, 176, and 177, for amplification of a second
binding domain.

In one example (117), the disclosure describes a monoclonal antibody or a functional part

thereof comprising a light chain (VL) and/or 2 heavy chain (VM) domain, which is encoded

by & polynucieotide located on a nucleotide fragment that can be obtained by PCR

x

amplification of DNA of hybridoma cell ling A6-2G5-41 deposited on August 30, 2011 a
DSM ACC3138 using

o

10 a. a2 mix of primers comprising a2 5-primer selected irom the group consisting of S=Q 1D
NOs: 51 and 188-192 and a 3'-primer of SEQ ID NG: 51, for ampiification of a first

binding domain; and/or

o

a mix of primers comprising a 5-primer selected from the group consisting of SEQ D

NOs: 120, 124, 126, 181, 182 and 183 and & 3-primer selected from the group

e
(631

consisting of SEQ 1D NOs: 144, 145 and 184-187. for ampiification of & second

binding domain.

In one example (118), the disclosure describes a monoclonal antibody or a functionad part
thereof comprising a light chain (VL) andior a heavy chain (VH) domain, which i encoded

by a polynuclectide focated on a nuclectide fragment that can be obtained by PCR
20 ampilification of DNA of hybridoma cell line A4-4A0-48 depcsited on August 30, 2011 as
DEM ACCSE136 using

a. a mix of primers comprising a 5'—pr'smer elected from the group consisting of SEQ 1D
NOs: 50 and 201-204 and a 3-primer of SEQ 1D NO: 81, for amplification of a firsl

binding domain: and/or

3]
o
o

a mix of primers comprising & &'-primer selected from the group consisting of SEQ 1D
NOs: 121, 137 151 ang 193-197 and @ 3-primer selected from the group consisting

of SEQ ID NOsg: 131, 141, 144 186, 198, 189 and 200. for amplification of a second

binding domain.

In one example (119), the disclosure describes a monoclonal antibody or a functional part

3C  thereot comprising & light chain (VL) and/or & heavy chain (VH) domain, which is encoded
by a polynuciectide iocated on a nuclectide fragment that can be obtained by PCR
ampiification of DNA of hybridoma celi line AB-1D2-12 deposiied on September 6, 2011 as
DSM ACC23141 using
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o

a mix of primers comprising a 5'-primer selecied from the group consisting of SEQ 1D
NOs: 208-214, and 219-221 a2 3'-primer of SEQ 1D NO: 215, for amplification of a first
binding domain; and/or

)

-primer selected from the group consisting of SEQ D

4

Rt

b, a mix of primers comprising a §
NCs: 2186,

Il

217 and 218 and a 2-primer of SEQ 1D NQOs: 208, for amplification of a

second binding domain.

in one example (120), the antibody according to any one of the preceding examples
may be a polyclonal antibody, a monocional antibedy, a chimeric antibody, a humanized
antibody, & human antibody, a camsiid antibody, a diabody, or a moedified of en

antibody.

in one example (121), the binding peptide or functional part thereof may be a fragment
comprising a heavy chain and/or a light chain, particularly a heavy chain as show in SEQ 1D
NOs: 1-5 and/or a fight chain as shown in SEQ 1D NOs: 6-11, particularly a Fab or a F(ab’),
fragment.

In a specific example (122), the disclosure describes a heavy chain as show in SEQ ID
NOs: 1-5.

In another specific exampie (123), the disclosure describes a light chain as shown in SEQ
ID NOs: 8-11. ‘

in one example (124), the disclosure describes a method for producing the binding

peptides or antibodies of any one of the preceding example, comprising the step of
culturing the cell line of any of the preceding embodiments in a suitabls cultivation medium
and, optionally, purifying the binding peptides or antibody from the cell line or cultivation

medium.

Brief Description of Figures and Seqguences

FIGURES

Figure 1 shows antibody binding to phospho-Tau it brain seclions from biGT (Tau bigenic)
mice using TAUPIR.

Figure 2 shows antibody binding to phospho-Tau in brain sections from AD and tauopathy
patients using TAUPIR using ACI-36-3A8-Ab1 antibody.

Figure 3 shows the effect of anti-Tau antibody treatment following 1 week in vivo study on

pTau epitope pT231 using MSD.
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Figure 4 shows a diagram demonsirating how brains were prepared for soluble and
sarkosyl insoluble (SinT) Tau protein fractions.

Figure 5 shows pTau epitope Western Blot results after anti-Tau antibody treatment for the

1 month (Figure 5A, 5B, 5C, 5G, 5H, 51) or 3 month in vivo study (Figure 5D, 5E, 5F)

Figure 6. shows pTau epitope Western Blot results after anti-Tau antibody treatment for the

3 month in vivo study using biGT bigenic mice.

Figure 7 shows [HC after anti-Tau antibody treatment by ACI-36-2B6-Ab1 in 3 month in vivo
study.

Figure 8 shows IHC after anti-Tau antibody treatment by ACI-36-3A8-Ab1 in 3 month In vivo
study.

Figure 9 shows the Morris Water-Maze resuits after anti-Tau antibody treatment by ACI-36-
2B6-Ab1 in 3 month in vivo study.

Figure 10 shows the Morris Water-Maze resulls after anti-Tau antibody treatment by ACI-
36-3A8-Ab1 in 3 month in vivo study.

SEQUENCES

SEQ 1D NO: 1 depicts the amino acid sequence of the heavy chain variable region (VH) of

ronoclonal antibody ACI-36-3A8-Ab1 produced by hybridoma cell line SABA12G7.

SEQ 1D NO: 2 depicts the amino acid sequence of the heavy chain variable region (VH) of
monoclonal antibody ACI-36-2B6-Ab1 produced by hybridoma cell line ZBSAT0C11.

SEQ 1D NO: 3 depicts the amino acid sequence of the heavy chain variable region (VH) of
manocional antibody ACI-36-6H1-Ab1 and ACI-36-6H1-Ab2 produced by hybridoma celi

line BH1A11C11 and 8H1GBES, respectively.

SEQ 1D NO: 4 depicts the amino acid sequence of the heavy chain variable region (VH) of
monocional antibody ACI-33-6C10-Ab2 and ACH-33-6C10-Ab1 produced by hybridoma cell
line 6C10E5E9CT2 and 6C10F8C12A11, respectively.

SEQ 1D NO: 5 depicts the amino acid sequence of the heavy chain variable region (VH) of
monocional antibody ACH-41-7C2-Ab1 and ACI-41-7C2-Ab2 produced by hybridoma cell
line 7C2(1)F10C10D3 and 7C2(2)BSF11D5, respectively.

SEQ 1D NO: 6 depicts the amino acid sequence of the light chain variable region (VK) of
monoclonal  antibody ACI-36-3A8-Ab1vikap and  ACI-36-3A8-Ab2yxan produced by
hybridoma cell line 3A8A12G7 and 3A8E12H8, respectively.
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SEQ 1D NO: 7 depicts the amino acid sequence of the light chain variable region (VK) of
monoclonal antibody ACI-36-3A8-Ab1yw.g and ACI-36-3A8-Ab2y«. produced by hybridoma
cell line 3BABA12GT7 and 3A8E12H8, respactively.

SEQ ID NO: 8 depicts the amino acid sequence of the light chain variable region (VK) of
monoclonal antibcdy ACI-36-2B6-Ab1 and ACI-36-2B6-Ab2 produced by hybridoma cell line
2BBA10C1T1 and 2BBGTA12, respectively.

SEQ 1D NO: 9 depicts the amino acid sequence of the light chain variable region (VK) of
monoclonal antibody ACI-36-6H1-Ab1 and ACI-36-6H1-Ab2 produced by hybridoma cell
line BH1AT1CT1 and 6H1GBES, respectively.

SEQ 1D NO: 10 depicts the amino acid sequence of the light chain variable region (VK) of
monoclonal antibody ACH-33-6C10-Ab2 and ACI-33-6C10-Ab1 produced by hybridoma cell

fine 6C10E5E9C1Z and 6C10FOCT1ZA11, respectively.

SEQ ID NO: 11 depicts the amino acid sequence of the light chain variable region (VK) of
monoclonal antibody ACI-41-7C2-Ab1 and ACI-41-7C2-Ab2 produced by hybridoma cell
fine 7C2(1)F10C10D3 and 7C2(2)BOF11D5, respectively.

SEQ 1D NO: 12 depicts the amino acid sequence of the CDR1 of the heavy chain variabie
region {(VH) of monodonal antibody ACI-36-3A8-Ab1, ACI-36-3A8-AbZ2, ACI-36-2B6-Ab1,
ACI-36-2B6-Ab2, ACI-36-6H1-Ab1 and ACI-36-6H1-Ab2 produced by hybridoma cell line
3ABAT2GT, BABE12HS, 2BBA10C11, 2BBGT7A12, BHT1A11C11 and 6H1GBES, respectively.

SEQ ID NO: 13 depicts the amino acid sequence of the CDR2 of the heavy chain variable
region {VH) of monocional antibody ACI-36-3A8-Ab1, ACI-36-3A8-Ab2, ACI-36-2B6-Ab1,
ACI-36-2B6-Ab2, ACI-36-6H1-Ab1 and ACI-36-6H1-Ab2 produced by hybridoma cell line
3ABA12G7, 3ABE12HS, 2BBAT0CT1, 2BB8GT7A12, BH1AT1C11 and 6H1GBES, respectively.

SEQ 1D NO: 14 depicts the amino acid sequence of the CDR3 of the heavy chain variable
region (VH) of monoclonal antibody ACI-36-3A8-Ab1, ACI-36-3A8-Ab2, ACI-36-2B6-Abf1,
ACI-36-2B6-Ab2, ACI-36-6H1-Ab1 and ACI-36-6H1-Ab2 produced by hybridoma celi line
3ABA12GT7, SABE12H8, 2BBAT0CT1, 2BBGT7A12, 6H1ATIC11 and 6H1GGES, respectively.

SEQ 1D NO: 15 depicts the amino acid sequence of the CDR1 of the heavy chain variable
region (VH) of monoclonal antibody ACI-33-6C10-Ab2 and ACI-33-6C10-Ab1 produced by
hybridoma cell line 6C10ELESC12 and 6C10FSC12A11, respectively.

SEQ ID NO: 16 depicts the amino acid sequence of the CDR2 of the heavy chain variable
region (VH) of monocional antibody ACIH-33-6C10-Ab2 and ACI-33-6C10-Ab1 produced by
hybridoma cell line 6C10ESESC12 and 6C10FSC12A11, respectively.
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SEQ 1D NQC: 17 depicts the amino acid sequence of the CDR3 of the heavy chain variable
region (VH) of monoclonal antibody ACI-33-6C10-Ab2 and ACI-33-6C10-Ab1 produced by
hybridoma cell line 6C10ES5E9C12 and 6C10F9C12A11, respectively.

SEQ ID NO: 18 depicts the aminc acid sequence of the CDR1 of the heavy chain variable
region (VH) of monoclonal antibody ACH41-7C2-Ab1 and ACI-41-7C2-Ab2 produced by
hybridoma cell tine 7C2(1)F10C10D3 and 7C2(2)BOF11D5, respectively.

SEQ ID NO: 18 depicts the amino acid sequence of the CDRZ of the heavy chain variable
region (VH) of monoclonal antibody ACI-41-7C2-Ab1 and ACI-41-7C2-Ab2  produced by

hybridoma cell line 7C2(1)F10C10D3 and 7C2(2)BOF11D5, respectively.
Yy vt P Y

SEQ 1D NO: 20 depicts the amino acid sequence of the CDR3 of the heavy chain variable
region (VH) of monoclonal antibody ACH-41-7C2-Ab1 and ACI-41-7C2-Ab2 produced by
hybridoma cell line 7C2(1)F10C10D3 and 7C2(2)BOF 1105, respectively.

SEQ ID NO: 21 depicts the amino acid seguence of the CDR1 of the light chain variable
region (VK} of monoclonal antibody ACIH-36-3A8-Ablw.ap and ACH-36-3A8-Ab2vicap
produced by hybridoma cell line 3A8A12G7 and 3A8E12H8, respectively.

SEQ D NO: 22 depicts the amine acid sequence of the CDRZ2 of the light chain variable
region (VK) of monoclonal antibody ACI-38-3A8-Ablykap and ACI-36-3A8-Ab2vicap
produced by hybridoma cell fine 3A8A12G7 and 3A8E12H8, respectively.

SEQ 1D NG: 23 depicts the amino acid sequence of the CDRS of the light chain variable
region (VK) of monoclonal antibody ACI-36-3A8-Abtyk.sp and ACI-36-3A8-Ab2vk.ap
produced by hybridoma cell line 3A8A12G7 and 3A8E12H8, respeclively.

SEQ 1D NO: 24 depicts the aminc acid sequence of the CDR1 of the light chain variable
region (VK) of monoclonal antibody ACI-36-3A8-Ab1yke and ACI-36-3A8-Ab2yk.s produced
by hybridoma cell line 3A8A12G7 and 3A8E12H8, respectively.

SEQ 1D NO: 25 depicts the amino acid sequence of the CDRZ of the light chain variable
region (VK) of monoclonal antibody ACI-36-3A8-Ab1yk.g, ACI-38-3A8-Ab2yk.g, ACI-36-2B6-
Ab1, ACI-36-2B6-Ab2, ACI-36-8H1-Ab1 and ACI-36-6H1-ADb2 produced by hybridoma cell
fine 3ABA12G7, 3A8E12H8, 2BBA1T0CH1T, 2B6G7A1Z, G6HIATMCT1 and 6H1GBES,

respectively.

SEQ 1D NO: 26 depicts the amino acid sequence of the CDR3 of the light chain variable
region (VK) of monocional antibody ACI-36-3A8-Ab1yik.g, ACI-36-3A8-Ab2ykg, ACI-36-2B6-
Ab1, ACI-36-2B6-Ab2, ACI-36-6H1-Ab1 and ACI-36-6H1-Ab2 produced by hybridoma cell
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ine 3ABA12G7, 3ABE12HS, 2BBA10C11, 2BBGT7A1Z2, BH1A11C11T and 6H1GBES,

respectively.

SEQ 1D NO: 27 depicts the amino acid sequence of the CDR1 of the light chain variable
region (VK) of monoclonal antibody ACI-36-2B6-Ab1 and ACI-36-2B6-Ab2 produced by
hybridoma cell line 2B6A1T0C1T1 and 2B6G7A12, respectively.

SEQ 1D NO: 28 depicts the amino acid sequence of the CDR1 of the light chain variable
region {VK) of monoclonal antibody ACI-38-6H1-Ab1 and ACI-36-6H1-Ab2 produced by
hybridoma cell line 6H1AT1C11T and 6H1G6ES, respectively.

SEQ 1D NO: 29 depicts the amino acid sequence of the CDR1 of the light chain variable

region (VK) of monoclonal antibody ACI-33-6C10-Ab2 and ACI-33-6C10-Ab1 produced by
hybridoma cell line 6C10E5E9C12 and 6C10FOC12A11, respectively.

SEQ ID NO: 30 depicts the amino acid sequence of the CDR2 of the light chain variable
region (VK) of monoclonal antibody ACI-33-6C10-Ab2 and ACHI-33-6C10-Ab1 produced by
hybridoma cell line 6C10ESESC12 and 6C10F3C12A11, respectively.

SEQ 1D NO: 31 depicts the amino acid sequence of the CDR3 of the light chain variable
region (VK) of monoclonal antibody ACI-33-6C10-Ab2 and ACI-33-8C10-Ab1 produced by
hybridoma cell line 6C10EL5ESC12 and 6C10F3C12A11, respectively.

SEQ ID NO: 32 depicts the amino acid sequence of the CDR1 of the light chain variable

region (VK) of monocional antibody ACHI41-7C2-Ab1 and ACHK41-7C2-Ab2 preduced by
hybridoma cell line 7C2(1)F10C10D3 and 7C2(2)BIF11D5, respectively.

SEQ 1D NO: 33 depicts the amino acid sequence of the CDR2 of the light chain variable
region (VK) of monoclonal antibody ACH-41-7C2-Ab1 and ACI-41-7C2-Ab2 produced by
hybridoma cell line 7C2(1)F10C10D3 and 7C2(2)B9F11D5, respectively,

SEQ 1D NO: 34 depicts the amino acid sequence of the CDR3 of the light chain variable
region (VK} of monocional antibody ACI-41-7C2-Ab1 and ACI-41-7C2-Ab2 produced by
hybridoma cell line 7C2(1)F10C10D3 and 7C2(2)BOF11D5, respectively.

SEQ ID NO: 35 depicts the nuclectide sequence of the heavy chain variable region (VH) of

monocional antibody ACI-36-3A8-Ab1 and ACI-36-3A8-Ab2 produced by hybridoma cell line
3A8A12GT and 3A8E12HS, respectively.

SEQ ID NO: 36 depicts the nucleotide sequence of the heavy chain variable region (VH) of
monoclonal antibody ACI-36-2B6-Ab1 and ACI-36-2B6-Ab2 produced by hybridoma cell line
2B6A1T0CT1T and 2BBGT7A12, respectivaly.
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SEQ ID NO: 37 depicts the nucleotide sequence of the heavy chain variable region (VH) of

monoclonal antibody ACI-38-6H1-Ab1 and ACI-36-6H1-Ab2 produced by hybridoma cell
iine 6H1A11C11 and 6H1GBES, respectively.

SEQ 1D NO: 38 depicts the nucleotide sequence of the heavy chain variable region (VH) of
monocional antibody ACIH-33-6C10-Ab2 and ACI-33-6C10-Ab1 produced by hybridoma cell
line 6C10E5E9C12 and 6C10FSC12A11, respectively.

SEQ 1D NO: 39 depicts the nucleotide sequence of the heavy chain variable region (VH) of
monoclonal antibody ACI-41-TC2-Ab1 and ACH-41-7C2-Ab2 produced by hybridoma cell

line 7C2{1)F10C10D3 and 7C2(2)BYF11D5, respectively.

SEQ 1D NO: 40 depicts the nucleotide sequence of the light chain variable region (VK) of
monoclonal antibody ACI-36-3A8-Ab1 and ACI-36-3A8-Ab2 produced by hybridoma cell line
3ABA12GT and 3ABE12HS, respectivaly.

SEQ 1D NO: 41 depicts the nucleotide sequence of the light chain variable region (VK) of
monaoclonal antibody ACI-36-3A8-Ab1 and ACI-36-3A8-Ab2 produced by hybridoma cell fine
3ABA12G7 and 3ABE12HS, respectively.

SEQ ID NO: 42 depicts the nuclectide sequence of the light chain variable region (VK) of
monocional antibody ACI-36-2B6-Ab1 and ACI-38-2B6-Ab2 produced by hybridoma cell line
2B6A10C1TT and 2BB8GT7A12, respectively.

SEQ 1D NO: 43 depicts the nucleotide sequence of the light chain variable region (VK) of
monoclonal antibody ACI-36-6H1-Ab1 and ACI-36-8H1-Ab2 produced by hybridoma cell
line BH1A1T1C11 and 6H1GBES, respectively.

SEQ 1D NO: 44 depicts the nucleotide sequence of the light chain variable region (VK) of
monocional antibody ACI-33-6C10-Ab2 and ACI-33-6C10-Ab1 produced by hybridoma cell
line BC10ESESC12 and 6C10FSC12A11, respectively.

SEQ 1D NO: 45 depicts the nucleotide sequence of the light chain variable region (VK) of
monoclonal antibody ACI-41-7C2-Ab1 and ACI-41-7C2-Ab2 produced by hybridoma cell
line 7C2(1F10C10D3 and 7C2(2)BOF 1105, respectively,

SEQ 1D NO: 46 — 57 depicts the nucleotide sequences of VH/VK forward and reverse

primers.

SEQ 1D NO: 58 depicts the amino acid sequence of Tau 379-408 [p$S396, pS404]
SEQ 1D NO: 58 depicts the amino acid sequenice of Tau 5-20 [pY18 ]

SEQ ID NO: 80 depicts the amino acid sequence of Tau 206-221 [pT212, pS214]
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SEQ 1D NO: 81 depicts the amino acid sequence of Tau 196-211 [p5202, pT205]
IDN

SEQ 1D NO: 64 depicts the amino acid sequence of Tau 200-216 [pS202+ pT205 &
pT212+pS214]

SEQ 1D NO: 65 depicts the amino acid sequence of Tau 407-418 [pS4Q9]
SEQ D NO: 66 depicis the amino acid sequence of Tau 329-408 [pS404]

SEQ ID NO: 67 depicts the amino acid sequence cf longest iscform of human Tau (441aa),

also called Taudl

SEQ D NO: 68 depicts the amino acid sequence of the heavy chain variable region (VH) o
monoclonal antibody ACI-35-4A6-Ab1 produced by hybridoma cell line A4-4AB-18.

SEQ 1D NO: 69 depicts the amino acid sequence of the light chain variable region (VK) of
monoclonal antibody ACI-35-4A6-Abh1 produced by hybridoma cell line A4-4A6-18.

SEQ 1D NO: 70 depicts the amino acid sequence of the CDR1 of the heavy chain variable
region (VH) of monocional antibody ACI-35-4A6-Ab1

SEQ 1D NO: 71 depicts the amino acid sequence of the CDR2 of the heavy chain variable
region (VH) of monoclonal antibody ACI-35-4A6-Ab1

SEQ 1D NG: 72 depicts the amino acid sequence of the CDR3 of the heavy chain variable
region {VH) of monoclonal antibody ACI-35-4A86-Ab1

SEQ ID NO: 73 depicts the amine acid seguence of the CDR1 of the light chain variable

region (VK) of monoclonal antibody ACI-35-4A6-Ab ]

SEQ 1D NO: 74 depicts the amino acid sequence of the CDR2 of the light chain variable
region (VK) of monoclonal antibody ACI-35-4A6-Ab1

SEQ ID NO: 75 depicts the amino acid sequence of the CDR3 of the light chain variable

region (VK) of monaccional antibody ACI-35-4A6-Abt

SEQ 1D NO: 76 depicts the amino acid sequence of the heavy chain variable region (VH) of
monoclonal antibody ACI-35-1D2-Ab1 produced by hybridoma cell line AG-1D2-12.

SEQ 1D NO: 77 depicts the amino acid sequence of the light chain variable region (VK) of
monoclonal antibody ACI-35-1D2-Ab1 produced by hybridoma celf line AG-1D2-12.
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SEQ 1D NO: 78 depicts the amino acid sequence of the CDR1 of the heavy chain variable
region (VH) of monoclonal antibody ACI-35-102-Ab1.

SEQ ID NO: 79 depicts the amino acid sequence of the CDR2 of the heavy chain variable
region (VH) of monocional antibody ACI-35-1D2-Ab1.

SEQ ID NO: 80 depicts the amino acid seguence of the CDR3 of the heavy chain variable
region (VH) of monocional antibody ACI-35-1D2-Ab1

SEQ ID NO: 81 depicts the amino acid sequence of the CDR1 of the light chain variable
region (VK) of monoclonal antibody ACI-35-1D2-Ab1

SEQ 1D NO: 82 depicts the amino acid seguence of the CDR2 of the light chain variable
region (VK) of monoclonal antibody ACI-35-1D2-Ab1

. e of the CDR3 of the light chain variable
region (VK) of monoclonal antibody ACI-35-1D2-Ab

SEQ 1D NO: 84 depicts the nucleotide sequence of the heavy chain variable region (VH) of
monoclonal antibody ACI-35-4A8-Ab1 produced by hybridoma cell line A4-4A5-18.

SEQ 1D NO: 85 depicis the nuclectide sequence of the light chain variable region (VK) of
monoclonal antibody ACI-35-4A6-Ab1 produced by hybridoma cell line A4-4A8-18.

SEQ ID NO: 86 depicts the nucleotide sequence of the heavy chain variable region (VH) of
monoclonal antibody ACI-35-1D2-Ab1 produced by hybridoma cell fine AG-1D2-12.

SEQ 1D NO: 87 depicts the nuclectide sequence of the light chain variable region (VK) of
monoclonal antibedy ACI-35-1D2-Ab1 produced by hybridoma cell line AB-1D2-12.

SEQ 1D NO: 88 depicts the amino acid sequence of the heavy chain variable region (VH) of
monocional antibody ACI-35-2A1-Ab1, ACI-35-2A1-Ab2, and ACI-35-4A6-Ab2, respectively,
produced by hybridoma cell line A4-2A1-18, A4-2A1-40 and Ad-4AB-48, respectively.

SEQ 1D NO: 89 depicts the amino acid sequence of the CDR1 of the heavy chain variable
region (VH) of monoclonal antibody ACI-35-2A1-Ab1, ACI-35-2A1-Ab2, ACI-35-4A6-Ab2,
ACIH-35-2G5-AB2 and ACI-35-2G5-AB3, respectively.

S=Q 1D NO: 90 depicts the amino acid sequence of the CDR2 of the heavy chain variable

region (VH) of monoclonal antibody ACI-35-2A1-Ab1, ACI-35-2A1-Ab2, and ACI-35-4A6-
Ab2, respectively.

SEQ ID NO: 91 depicts the amino acid sequence of the CDR3 of the heavy chain variable
region (VH) of monocional antibody ACI-35-2A1-Ab1, ACI-35-2A1-Ab2, ACI-35-4A6-Ab2,
ACI-35-2G5-AB2 and ACI-35-2G5-AB3, respectively.
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SEQ D NO: 92 depicts the amino acid sequence of the light chain variable region (VK) of
monoclonal anfibody ACI-35-2A1-Ab2 produced by hybridoma cell line A4-2A1-40

SEQ ID NO: 93 depicts the amino acid sequence of the CDR1 of the light chain variable
region (VK) of monoclonal antibody ACI-35-2A1-Ab2.

SEQ 1D NO: 94 depicts the amino acid sequence of the CDR2 of the light chain variable
region {VK) of monoclonal antibody ACI-35-2A1-Ab2.

SEQ 1D NO: 95 depicts the amino acid sequence of the CDRS3 of the light chain variable
region (VK) of monoclonal antibody ACI-35-2A1-AbZ.

SEQ 1D NO: 96 depicts the amino acid sequence of the heavy chain variable region (VH) of
monoclonal antibody ACIH-35-2G5-Ab1 produced by hybridoma cell line A6-2G5-08.

SEQ 1D NO: 97 depicts the amino acid sequence ¢f the light chaln variable region (VK) of
monoclonal antibody ACI-35-2G5-Ab1 produced by hybridoma cell line AB-2G5-08.
SEQ 1D NO: 98 depicts the amino acld sequence of the CDR1 of the heavy chain variable

region (VH) of monoclonal antibody ACIH-35-2G5-Ab1,
SEQ 1D NO: 99 depicts the amino acid sequence of the CORZ2 of the heavy chain variable

region (VH} of monoclonal antibody ACI-35-2G5-Ab1.

SEQ 1D NO: 100 depicts the amino acid sequence of the CDR3 of the heavy chain variable
region (VH) of monoclonal antibody ACI-35-2G5-Ab1.

SEQ ID NO: 101 depicts the amino acid sequence of the CDR1 of the light chain variabie
region {(VK) of monocional antibody ACI-35-2G5-Ab1.
SEQ 1D NO: 102 depicts the amino acid sequence of the CORZ of the light chain variable
region (VK) of monoclonal antibedy ACI-35-2G5-Ab1.

SEQ 1D NO: 103 depicts the amino acid sequence of the CDR3 of the light chain variable
region (VK) of monoclonal antibody ACI-35-2G5-Ab1.

SEQ 1D NO: 104 depicts the amino acid sequence of the heavy chain variable region (VH)
of monocional antibody ACI-35-2G5-AB2 and ACI-35-2G5-AB3, respectively, produced by
hybridoma cell line AB-2G5-30 and A6-2G5-41, respectively.

SEQ 1D NO: 105 depicts the amino acid sequence of the light chain variable region {VK) of
monoclonal antibody ACI-35-2G5-AB2 and ACI-35-2G5-AB3, respectively, produced by
hybridoma ocell line AB-2G5-30 and AB-2G5-41, respectively.
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SEQ 1D NO: 106 depicts the amino acid sequence of the CDR1 of the light chain variable
region (VK) of monoclonal antibody ACI-35-2G5-AB2 and ACI-35-2G5-AB3, respectively,

SEQ ID NO: 107 depicts the amino acid sequence of the CDR2 of the light chain variable
region (VK) of monocional antibody ACI-35-2G5-AB2 and ACI-35-2G5-AB3, respectively.

SEQ 1D NG: 108 depicts the amino acid sequence of the CDRS3 of the light chain variable
region (VK) of monoclonal antibody ACI-35-2G5-AB2 and ACI-35-2G5-AB3, respectively.

SEQ 1D NO: 109 depicts the nucleotide sequence of the heavy chain variable region (Vi) of
monoclenal antibody ACI-35-2A1-Ab1, ACE35-2A1-Ab2, and ACI-35-4A6-Ab2, respectivaly,
produced by hybridoma cell line A4-2A1-18, A4-2A1-40 and A4-4AB-48, respectively.

SEQ ID NO: 110 depicts the nucleotide sequence of the light chain variable region (VK) of
monocional antibody ACI-35-2A1-Ab2 produced by hvbridoma cell line A4-2A1-40,

SEQ 1D NO: 111 depicts the nucleotide sequence of the heavy chain variable region (VH) of
monoclonal antibody ACI-35-2G5-AB1 produced by hybridoma cell line A8-2G5-08.

SEQ 1D NO: 112 depicts the nucleotide sequence of the light chain variable region (VK) of
monocional antibody ACI-35-2G5-AB1 produced by hybridoma cell line AB-2G5-08.

SEQ 1D NOG: 113 depicts the nucleolide sequence of the heavy chain variable region (VH) of
monocional antibody ACI-35-2G5-AB2 and ACI-35-2G5-AB3, respectively, produced by
hybridoma cell line A6-2G5-30 and AB-2G5-41, respectively.

SEQ ID NO: 114 depicts the nucleotide sequence of the light chain variable region (VK) of
monoclonal antibody ACI-35-2G5-AB2 and ACI-35-2G5-AB3, respectively, produced by
hybridoma cell line A6-2G5-30 and AB-2G5-41, respectively.

SEQ 1D NO: 115 depicts the amino acid sequence of the CORZ of the heavy chain variable
region (VH) of monoclonal antibody ACH-35-2G5-AB2 and ACI-35-2G5-AB3.

SEQ 1D NO: 116 depicts the amino acid sequence of the light chain variable region (VK) of
monocional antibody ACI-35-2A1-Ab1produced by hybridoma cell line A4-2A1-18.
5EQ 1D NO: 117 depicis the nuclectide sequence. of the light chain variable region (VK) of
monocional antibody ACI-35-2A1-Ab1 produced by hybridoma cell line A4-2A1-18.

SEQ ID NO: 118 depicts the amino acid sequence of the light chain variable region (VK) of
monoctonatl antibody ACI-35-4A86-Ab2 produced by hybridoma cell line A4-4AB-48.

SEQ 1D NO: 119 depicts the nucleotide sequence of the light chain variable region (VK) of
monocional antibody ACI-35-4A6-Ab2 produced by hybridoma cell line A4-4AB-48.
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SEQ D NO: 120 ~ 221 depicts the nucleofide sequences of VH/VK forward and reverse

primers

Definition of Terms

»oou

The terms “polypeptide”, “pepiide”, and “protein’, as used herein, are interchangeably and

are defined to mean a biomolecule composed of amino acids linked by a peptide bond.

The term "peplides,” or “binding peptide” are used herein interchangeably and refer o
chains of amino acids (typically L-amino acids) whose alpha carbons are linked through
peptide bonds formed by a condensation reaction between the carboxyl group of the alpha
carbon of one amino acid and the amino group of the alpha carbon of another amino acid.
The terminal amino acid at one end of the chain (i.e., the amino terminal) has a free amino
group, while the terminal amino acid af the other end of the chain (i.2., the carboxy terminal}
has a free carboxyl group. As such, the ferm "amino terminus” (abbreviated N-terminus)
refers to the free alpha-amino group on the amino acid at the amino terminal of the peptide,
or to the alpha-amino group (imino group when participating in a peptide bond) of an amino
acid at any other location within the peptide. Similarly, the term "carboxy ferminus”
(abbreviated C-terminus) refers {o the free carboxyl group on the amino acid at the carboxy
terminus of a peptide, or to the carboxyl group of an amino acid at any other location within
the peptide. A binding peptide may constifutes antibodies such as polyclonal or monocional
antibodies, human or humanized antibodies, diabodies, camelid antibodies, eto, or

functional parts thereof as defined herein.

The terms “fragment thereof” or “fragment” as used herein refer to a functional peptide
fragment which has essentially the same (biclogical) activity as the peptides defined herein
(e.g. as shown in SEQ 1D NOs 59-66 in Table 1 respectively), i.e. said fragments are still
capable of eliciting a highly specific, particularly a conformation specific, immune response
in an organism, but particularly within an animal, particularly a mammat or a human, which
is highly effective and capable of preventing or alleviating tauopathies, or the symptoms
associated with tauopathies. In particular, said fragments still contain the specific

pathological phospho-epiiope or -epitopes of the tau peplide, as used and defined herein,

Typically, the amino acids making up a peptide are numbered in order, starting at the amino
terminal and increasing in the direction toward the carboxy terminal of the peptide. Thus,
when ohe amino acid is said to "follow" ancther, that amino acid is positioned closer to the

carboxy terminal of the peptide than the preceding amino acid.

(#41
s



15

20

25

30

WO 2012/045882 PCT/EP2011/667604

The term "residue” is used herein fo refer fc an amino acid that is incorporated into a
peptide by an amide bond. As such, the amino acid may be a naturally occurring amino acid
or, unless otherwise limited, may encompass known analogs of natural amino acids that
function in a manner similar fo the naturally occurring amino acids (i.e., amino acid
mimetics). Moreover, an amide bond mimetic includes peptide backbone modifications well

known to those skilled in the art.

The phrase "consisting essentially of" is used herein {0 exclude any elements that would
substantially alter the essential properties of the peptides to which the phrase refers. Thus,

£
¥

the description of a peptide "consisting essentially of . excludes any aminc acid
substitutions, addifions, or deletions that would substantially alter the biological activity of
that peptide.

Furthermore, one of skill will recognize thai, as mentioned above, individual substitutions,
deletions or adaitions which alter, add or delete a single amino acid or a small percentage
of amino acids (typically less than 5%, more typically less than 1%) in an encoded
sequence are conservatively modified variations where the alterations result in the
substitution of an amino acid with a chemically similar amino acid. Conservative substitution
tables providing functionally similar amino acids are well known in the art. The following six
groups each contain amino acids that are conservative substitutions for one another:

1} Alanine (A), Serine (8), Threonine {T);

2} Aspartic acid (D), Glutamic acid (E);

3) Asparagine (N), Glutamine (Q);

4y Arginine (R), Lysine (K);

5} Isoleucine (1), Leucine (L), Methionine (M), Valine (V); and

6} Phenylalanine (F), Tyrosine (Y), Tryptophan (W),

The phrases “isolated" or "piologically pure” refer to material which is substantially or
essentially free from components which normally accompany it as found in its native state.
Thus, the peptides described herein do not contain materials normally associated with their
in situ environment. Typically, the isolated, immunogenic peptides described herein are at
least about 80% pure, usually at least aboul 90%, and preferably at least about 85% as

measured by band intensity on a silver stained gel.

Protein purity or homogeneity may be indicated by a number of methods well known in the
art, such as polyacrylamide gel electrophoresis of a protein sample, followed by
visualization upon staining. For certain purposes high resolution will be needed and HPLC

or a similar means for purification utilized.
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When the immunogenic peptides are relatively shart in length {i.e., less than about 50

aminc acids}, they are often synthesized using standard chemical peptide synthesis
technigues.

Solid phase synthesis in which the C-{erminal amino acid of the sequence is atlached o an
insoluble support followed by sequential addition of the remaining amino acids in the
sequence is a preferred method for the chemical synthesis of the immunogenic peptides

described herein. Techniques for solid phase synthasis are known 1o those skilled in the art.

Alternatively, the immunogenic peplides described herein are synthesized using
recombinant nucleic acid methodology. Generally, this involves creating a nucleic acid
sequence that encodes the peplide, placing the nucleic acid in an expression cassefte
under the control of a particular promoter, expressing the peptide in a host, isolating the
expressed peptide or polypeptide and, if required, renaturing the peptide. Techniques

sufficient to guide one of skill through such procedures are found in the literature.

Once expressed, recombinant peptides can be purified according to standard procedures,
including ammonium sulfate precipitation, affinity columns, column chromatography, gel
electrophoresis and the like. Substantially pure compositions of about 50 % to 85 %
homogeneity are preferred, and 80 % to 35 % or greater homogeneily is most preferred for
use as therapsutic agents.

One of skill in the art will recognize that after chemical synthesis, biological expression or

poi

purification, the immunogenic peptides may possess a conformation substantially different
than the native conformations of the constituent peptides. In this case, it is often necessary
to denature and reduce the antiproliferative peptide and then to cause the peplide to re-fold
into the preferred conformation. Methods of reducing and denaturing proteins and inducing
re~folding are well known to those of skill in the art.

Antigenicity of the purified protein may be confirmed, for example, by demonstrating

reaction with immune serum, or with antisera produced against the protein itself,

LLpeid ll

The terms "a", "an" and "the" as used herein are defined to mean "one or more” and include

the plural unless the context is inappropriate.

The terms "delecting” or "detected" as used herein mean using known techniques for
detection of biologic molecules such as immunochemical or histological methods and refer
to qualitatively or quantitatively determining the presence or conceniration of the

biomolecule under investigation.

By “isclated” is meant a biclogical molecule free from at least some of the components with

which it naturally occurs.
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The terms "antibody”, “antibodies” or “functional parts thereof® as used herein is an art
recognized term and is understood to refer to molecules or active fragments of molecules
that bind to known antigens, particularly to immunoglobulin molecules and to
immunoiogicaily active portions of immunogiobulin molecuies, i.e molecules that contain a
binding site that immunospecifically binds an antigen. The immunoglobulin according to the
invention can be of any type (IgG, IgM, IgD, IgE, IgA and IgY) or class (IgG1, IgG2, 1gG3,
lgG4, lgA1 and IgA2) or subclasses of immunoglobulin molecule.

“Antibodies” are intended within the scope of the present invention to include monoclonal
antibodies, polycional, chimeric, single chain, bispecific, simianized, human and humanized
antibodies, camelid antibodies, dlabodies, as well as functional parts or active fragments
thereof. Examples of active fragments of molecules that bind to known antigens include Fab
and F(ab'), fragments, including the products of a Fab immunoglobulin expression library
and epitope-binding fragments of any of the antibodies and fragments mentioned above.
These active fragments can be derived from an antibody of the present invention by a
number of techniques. For example, purified monoclonal antibedies can be cleaved with an
enzyme, such as pepsin, and subjected to HPLC gel filiration. The appropriate fraction
containing Fab fragments can then be collected and concentrated by membrane filtration
and the like. For further description of general techniques for the isolation of active
fragments of antibodies, see for example, Khaw, B. A. et al. J. Nucl. Med. 23:1011-1019
(1982); Rousseaux et al. Methods Enzymology, 121:663-69, Academic Press, (1986).

A "humanized antibody” refers {0 a type of engineered antibody having its CDRs derived
from a non-human donor immunoglobulin, the remaining immunoglobulin-derived parts of

the molecule being derived from one (or more) human immunogiobulinds).

A humanized antibody may further refer to an antibody having a variable region where one
of more of s framework regions have human or primate aminc acids. In addition,
framework support residues may be altered o preserve binding affinity. Methods to obtain
“humanized antibodies” are well known to those skilled in the art. (see, e.g., Queen &t al.,
Proc. Natl Acad Sci USA, 86:10029-10032 (1989), Hodgson et al., Bio/Technoloy, 9:421
(1981)).

A "humanized antibody" may also be obtained by a novel genetic engineering approach that
enables production of affinity-matured humanlike polyclonal antibodies in large animals

such as, for example, rabbits (http://www.rctech.com/bioventures/therapeutic.php).

The term “fully human antibody” or “human” antibody is meant to refer to an antibody

derived from transgenic mice carrying human antibody genes or from human cells. To the
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human immune system, however, the difference between "fully human", "human", and

"humanized" antibodies may be negligible or nonexistent and as such all three may be of

equal efficacy and safety.

The term "monoclonal antibody” is also well recognized in the art and refers to an antibody
that is mass produced in the laboratory from a single clene and that recognizes only one
antigen. Monoclonal aniibodies are typically made by fusing a normally shori-lived,
antibody-producing B cell to a fast-growing cell, such as a cancer cell (sometimes referred
fo as an “immortal” cell). The resulting hybrid cell, or hybridoma, multiplies rapidly, creating

a clone that produces large guantities of the antibody.

The term “antigen” refers to an entity or fragment thereof which can induce an immune
response in an organism, particularly an animal, more particularly a mammal including a
human. The term includes immunogens and regions responsible for antigenicity or antigenic

determinanis.

As used herein, the term “soluble” means partially or completely dissolved in an agueous

solution.

Also as used herein, the term "immunogenic” refers {0 substances which elicit or enhance
the production of antibodies, T-cells and cther reactive immune cells directed against an

imrnunogenic agent and contribute fo an immune response in humans or animals,

An immune response occurs when an individual produces sufficient antibodies, T-cells and
other reactive immune cells against administered immunogenic compositions of the present

invention o moderate or alleviate the disorder to be treated.

The term "hybridoma" is art recognized and is undersiocod by those of ordinary skill in the art
to refer to a cell produced by the fusion of an antibody-producing cell and an immortal cell,
e.g. a multiple myeloma cell. This hybrid cell is capable of producing a continuous supply of
antibody. See the definition of "monoclonal antibody" above and the Examples below for a

more detailed description of the method of fusion.

The term "carrier as used herein means

[ab]

sfructure in which antigenic peplide or
supramolecular construct can bhe incorporated into or can be associated with, thereby
presenting or exposing antigenic peptides or part of the peptide to the immune system of a
human or animal. Any particle that can be suitably used in animal or human therapy such
as, for example, a vesicle, a particle or a particulate body may be used as a carrier within
the context of the present invention.
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The term “carrier” further comprises methods of delivery wherein supramolecular antigenic
construct compositions comprising the antigenic peptide may be transported to desired sites
by delivery mechanisms. One example of such a delivery system utilizes colioidal metals
such as coiloidal geld.

Carrier proteins that can be used in the supramolecular antigenic construct compositions of
the present invention include, but are not limited to, maltose binding peptide "MBP”; bovine
serum albumin "BSA", keyhole Ilympet hemocyanin "KLH", ovalbumin; flagellin;
thyroglobulin; serum albumin of any species; gamma globulin of any species; syngeneic

cells; syngeneic cells bearing la antigens; and polymers of D- and/or L- amino acids.

Further, the term "therapeutically effective amount” or “pharmaceutically effective amount”
refers to the amount of binding peptide which, when administered to a human or animal, is
sufficient to result in a therapeutic effect in said human or animal. The effective amount is

readily determined by one of ordinary skill in the art following routine procedures.

“‘nTau PHF”, "PHF”, and "paired helical filaments” are used herein synonymously and refer
to pairs of approximately 10 nm filaments wound into helices with a petiodicity of 160 nm
visible on eleciron microscopy. Width varies between 10 and 22 nm. PHF are the
predominant structures in neurofibrillary tangles of Alzheimer's Disease (AD) and neuropil
threads, PHF may also be seen in some but not all dystrophic neurites associated
with neuritic plaques. The major component of PHF is a hyperphosphorylated form
of microtubule-associated protein tau. PHF are composed of disulfide-linked antiparallel
hyper-phosphorylated tau proteins. PHF tau may be truncated of its C-terminal 20 amino
acid residues. The mechanisms underlying PHF formation are uncertain but hyper-
phosphorylation of tau may disengage it from microtubules, increasing the soluble pool of

tau.

Within the scope of the present invention, it was demonstrated that the antibody induced
response o the antigenic composition according to the invention is largely T-cell
independent. A nude mouse model was used in this respect and nude mice were
vaccinated and antibody responses measured (0 evaluate the APB-specific antibody
response induced by the antigenic composition according to the invention in the immunized
nude mice. The nude mice carry the Foxninu mutation and as a consequence, have
reduced T-cell function due to the lack of a proper thymus.

A “pharmaceutically effective amount” as used herein refers to a dose of the active
ingredient in a pharmaceutical composition adequate 1o cure, or at least partially arrest, the
symptoms of the disease, disorder or condition to be irealed or any complications

associated therawith.
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The present invention provides binding peplides recognizing and binding (o major
pathological phospho-epitopes of the tau protein. In particular, the present invention
provides specific antibodies against linear and conformational, simple and complex
phospho-epitopes on protein tau that are believed to be responsible for synapto- and neurc-

toxicity in tauopathies, including AD.

Accordingly, the present invention relates in one embodiment to a binding peptide or a
functional part thereof, particularly to an antibody, particularly a monoclonal antibody or a
functional part thereof, which binding peptide or antibody recognizes and specifically binds
fo a phospho-epitope on a mammalian, particularly on the human Tau protein or on a
fragment thereof, particularly to a pathological protein tau conformer, buf, in one
embodiment, does not bind {o the corresponding unphosphoryiated epitope and/or to non-
related epitopes, wherein said binding peptide or antibody has a high binding affinity with a
dissociation constant of at least 10 niM, particularly of at least 8 nM, particularly of at least 5
nM, particularly of at least 2 nM, particularly of at least 1 M, particularly of at least 500 piM,
particularly of at least 400 pM particularly of at least 300 pM, particularly of at least 200 pM,
particularly of at least 100 pM, particularly of at least 50 pM.

“‘Soluble Tau” protein as used herein refers to proteins consisting of both completely
solubilized Tau protein/peptide monomers or of Tau-like peptides/proteins, or of modified or
truncated Tau peplides/proteins or of other derivates of Tau peptides/proteins monomers,
and of Tau protein oligomers. “Soluble Tau” excludes particularly neurofibrillary tangles
(NFT).

“Insoluble Tau” as used herein refers to multiple aggregated monomers of Tau peptides or
proteins, or of Tau-like peptides/proteins, or of modified or truncated Tau peplides/proteins
or of other derivates of Tau peptides/proteins forming oligomeric or polymeric structures
which are insoluble both in vifro in agueous medium and in vivo in the mammalian or human
body more particularly in the brain, but particularly to multiple aggregated monomers of Tau
or of modified or truncated Tau peplides/proteins or of derivatives thereof, which are
insoluble in the mammalian or human body more particularly in the brain, respectively.
“Insoluble Tau” particularly includes neurofibrillary tangles (NFT).

“Monomeric Tau” or “Tau monomer” as used herein refers to completely solubilized Tau

proteins without aggeregated complexes in agueous medium.

“Aggregated Tau”, “oligomeric Tau” and “Tau oligomer” refer fo multiple aggregated
monomers of Tau peptides or proteins , or of Tau-like peptides/proteins, or of modified or

truncated Tau peptides/proteins or of other derivates of Tau peptides/proteins forming
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oligomeric or polymeric structures which are insoluble or soluble both in vitro in asgueous
medium and in vivo in the mammalian or human body more particularly in the brain, but
particularly to multiple aggregated monomers of Tau or of modified or truncated Tau
peplides/proteins or of derivatives thereof, which are insoluble or soluble in the mammalian

or human body more particularly in the brain, respectively.”

In one embodiment, the present invention provides a pharmaceutical composition
comprising a binding peptide or a functional part thereof, particularly an antibody,
particularly a monoclonal antibody or a functional part thereof, or a polynuclectide
comprising a nucleic acid sequence encoding said binding peptide or antibody, according to
any one of the embodiments described and claimed herein, or a combination thereof, in a

therapeutically effective amount together with a pharmaceutically acceptable carrier.

Suitable pharmaceutical carriers, diluents and/or excipients are well known in the art and
include, for example, phosphate buffered saline solutions, water, emulsions such as

oitfwater emulsions, various types of welling agents, sterile solutions, etc,

The binding peptides according to the invention including antibodies, pariicularly
monocional antibodies and active fragments thereof, can be prepared in a physiologically
acceptable formulation and may comprise a pharmaceutically acceptable carrier, diluent
and/or excipient using known techniques. For example, the binding peptides according to
the invention and as described herein including any functionally equivalent binding peptides
or functional parts thereof, in particular, the monoclonal antibodies of the invention including
any functionally equivalent antibodies or functional parts thereof, are combined with a
pharmaceutically acceptable carrier, diluent and/or excipient to form a therapeutic
compaosition. Suitable pharmaceutical carriers, diluents and/or excipients are well known in
the art and include, for example, phosphate buffered saline solutions, water, emulsions

such as oil/water emulsions, various types of wetting agents, sterile solutions, etc.

Formulation of the pharmaceufical composilion according 1o the invention can be

accomplished according to standard methodology know to those of ordinary skill in the art.

The compositions of the present invention may be administered to a subject in the form of a
sclid, liquid or aerosol at a suitable, pharmaceutically effective dose. Examples of solid
compositions include pills, creams, and implantable dosage units. Pills may be administerad
orally. Therapeutic creams may be administered topically. Implantable dosage units may be
administered locally, for example, at a tumor site, or may be implanted for systematic
release of the therapeutic composition, for example, subcutaneously. Examples of fiquid

compositions include formulations adapted for injection inframuscularly, subcutaneously,
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intravenously, intra-arterially, and formulations for topical and intraocular administration.
Examples of aerosol formulations include inhaler formulations for adminisiration to the

fungs.

The compositions may be administered by standard routes of administration. In general, the
composition may be administered by topical, oral, rectal, nasal, interdermal, intraperitoneal,

or parenteral (for example, infravenous, subcutaneous, or intramuscular) routes.

In addition, the composition may be incorporated into sustained release matrices such as
biodegradable polymers, the polymers being implanted in the vicinity of where delivery is
desired, for example, at the site of a fumor. The method includes administration of a single
dose, administration of repeated doses at predetermined time iniervails, and sustained

administration for a predetermined period of time.

A sustained release matrix, as used herein, is a matrix made of materials, usually polymers
which are degradable by enzymatic or acid/base hydrolysis or by dissolution. Once inserted
into the body, the matrix is acted upon by enzymes and body fluids. The sustained release
mairix desirably is chosen by biocompatible materials such as liposomes, polylaciides
(polyiactide acid), poiyglycolide (polymer of glycolic acid), polylactide co-glycolide
{copolymers of lactic acid and glycolic acid), polyanhydrides, poly(ortho)esters,
polypeptides, hyaluronic acid, collagen, chondroilin sulfate, carboxylic acids, fatty acids,
phospholipids, polysaccharides, nucleic acids, polyamino acids, amino acids such
phenylalanine, tyrosine, iscleucine, polynuclectides, polyvinyi propylens,
polyvinylpyrrolidone and silicone. A preferred biodegradable matrix is a matrix of one of
either polylactide, polyglycotide, or polylactide co-glycalide (co-polymers of lactic acid and

gtycolic acid).

It is well known to those of ordinary skill in the pertinent art that the dosage of the
composition will depend on various factors such as, for example, the condition of being
freated, the particular composition used, and other clinical factors such as weight, size, sex
and general health condition of the patient, body surface area, the particular compound or
composition to be administered, other drugs being administered concurrently, and the route

of administration.

The composition according to the invention may be administered in combination with other
compositions comprising an biologically active substance or compound such as, for
example, a known compound used in the medication of taucpathies and/or of amyioidoses,
a group of diseases and disorders associated with amyloid or amyloid-like protein such as

the amylold § protein involved in Alzheimer’'s Disease.
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The other biclogically active substance or compound may exert its biological effect by the
same or a similar mechanism as the therapeutic vaccine according to the invention or by an
unrelated mechanism of action or by a mulliplicity of related and/or unrelated mechanisms

of action.

Generally, the other biologically active compound may include neutron-fransmission
enhancers, psychotherapeutic drugs, acetylcholine esterase inhibitors, calcium-channel
blockers, biogenic amines, benzodiazepine franquillizers, acetyicholine synthesis, storage
or release enhancers, acetylcholine posisynaptic receptor agonists, monoamine oxidase-A
or —B inhibitars, N-methyl-D-aspartate glutamate receptor antagonists, non-steroidal anti-
inflammatory drugs, antioxidants, and serctonergic receptor antagonists.

In particular, the biologically active agent or compound may comprise at least one
compound selected from the group consisting of compounds against oxidative stress, anti-
apoptotic compounds, metal chelators, inhibitors of DNA repair such as pirenzepin and
metabolites, 3- amino-1-propanesulfonic acid (3APS), 1,3-propanedisulfonate (1,3PDS),
secretase activators, [betal- and 7-secretase inhibitors, tau proteins, neurotransmitter, /3-
sheet breakers, antiinflammatory molecules, "atypical antipsychotics” such as, for example
clozapine, ziprasidone, risperidone, aripiprazole or olanzapine or cholinesterase inhibitors
(ChEls) such as tacrine, rivastigmine, donepezil, and/or galantamine and other drugs and
nutritive supplements such as, for example, vitamin B 12, cysieine, a precursor of
acetylcholine, lecithin, choline, Ginkgo biloba, acyetvl-L-camitine, idebenons,
propentofylline, or a xanthine derivative, together with a binding peptide according to the
invention including antibodies, particufarly monoclonal antibodies and active fragmenis
thereof, and, optionally, a pharmaceutically acceptable carrier and/or a diluent and/or an

excipient and instructions for the ifreatment of diseases.

In a further embodiment, the composition according to the invention may comprise niacin or
memantine fogsther with a binding peplide according fo the invention including antibodies,
particularly monocional antibodies and active fragments thereof, and, optionally, a

pharmaceutically acceptable carrier and/or a diluent and/or an excipient.

In still another embodiment of the invention compositions are provided that comprise
“atypical antipsychotics” such as, for example clozapine, ziprasidone, risperidone,
aripiprazole or olanzapine for the treatment of positive and negative psychotic symptoms
including hallucinations, delusions, thought disorders (manifested by marked incoherence,
derailment, tangentiality), and bizarre or disorganized behavior, as well as anhedonia,

flattened affect, apathy, and social withdrawal, together with the binding peptide according
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to the invention including antibodies, particulatly monocional antibodies and active
fragments thereof, and, optionally, a pharmaceuticaily acceptable carrier and/or a diluent

and/or an excipient.

Other compounds thal can be suitably used in compositions in addition to the binding
peptide according to the invention, are those disclosed, for example, in WQ 2004/058258
(see especially pages 16 and 17) including therapeutic drug targets (page 36-39),
alkanesulfonic acids and alkanolsulfuric acid (pages 39-51), cholinesterase inhibifors
{pages 51-56), NMDA receptor antagonists (pages 56-58), estrogens {pages 58-59), non-
steroidal anti-inflammatory drugs (pages 60-61), antioxidants (pages 61-82), peroxisome
proliferators-activated receptors (PPAR) agonists (pages 63-67), cholesterol-lowering
agents {pages 88-75); amyloid inhibitors {pages 75-77), amyloid formation inhibitors (pages
77-78), metal chelators (pages 78-79), anti-psychotics and anti-depressants (pages 80-82),
nutritional supplements (pages 83-89) and compounds increasing the availability of
biologicaily active substances in the brain (see pages 89-83) and prodrugs (pages 93 and
94 ), which document is incorporated herein by reference, but especially the compounds

mentioned an the pages indicated above.

Proteinaceous pharmaceutically active matter may be present in amounts between 1 ng
and 10 mg per dose. Generally, the regime of administration should be in the range of
between 0.1 ug and 10 mg of the antibody according to the invention , particularly in a
range 1.0 ug to 1.0 mg, and more particularly in a range of between 1.0 ug and 100 ug, with
all individual numbers falling within these ranges also being part of the invention. If the
administration occurs through continuous infusion a more proper dosage may be in the
range of between 0.01 yg and 10 mg units per kilogram of body weight per hour with all

individual numbers falling within these ranges also being part of the invention.

Administration will generally be parenterally, .g. intravenously. Preparations for parenteral
administration include sterile agueous or non-agueous solutions, suspensions and
ermulsions. MNon-aqueous solvenis include, without being limited to, propylene glycol,
polyethylene glycol, vegetable oil such as olive oil, and injectable organic esters such as
ethyl oleate. Agusous solvents may be chosen from the group consisting of water,
alcohol/aqueous solutions, emulsions or suspensions including saline and buffered media.
Parenteral vehicles include sodium chloride solution, Ringer's dexirose, dexirose and
sodium chloride, lactated Ringer's, or fixed oils. intravenous vehicles include fluid and
nutrient replenishers, electrolyte replenishers (such as those based on Ringer's dexfrose)
and others. Preservatives may also be present such as, for example, antimicrobials, anti-

oxidants, chelating agentis, inert gases, etc.
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The pharmaceutical composition may further comprise proteinaceous carriers such as, for
example, serum albumin or immunogiobulin, particularly of human origin. Further
biologically active agents may be present in the pharmaceutical composition of the invention

dependent on its the intended use.

When the binding target is located in the brain, certain embodiments of the invention
provide for the binding peptide according to the invention including antibodies, particutarly
monoclonal antibodies and active fragments thereof, to traverse the blood-brain barrier.
Certain neurodegenerative diseases are associaled with an increase in permeability of the
blood-brain barrier, such that the binding peplide according to the invention including
antibodies, particularly monocional antibodies or active fragment thereof can be readily
introduced fo the brain. When the blood-brain barrier remains inlact, several art-known
approacnes exist for transporting molecules across it, including, but not limited to, physical

methods, lipid-based methods, and receptor and channel-based methods.

Physical methods of transporting the binding peptide according to the invention including
antibodies, particularly monoclonal antibodies, or active fragment thereof across the blood-
brain barrier include, but are not limited to, circumventing the blood-brain barrier entirely, or
by creating openings in the blood-brain barrier. Circumvention methods include, but are not
fimited to, direct injection into the brain (see, e.g., Papanastassiou et al., Gene Therapy 9:
398-406 (2002)) and implanting a delivery device in the brain {(see, e.g., Gill et al., Nature
Med. 9: 588-595 (2003); and Gliadel Wafers(TM), Guildford Pharmaceutical). Methods of
creating openings In the barrier include, but are not limited to, ultrasound (see, e.g., U.S.
Patent Publication No. 2002/0038088), osmotic pressure (e.g., by administration of
hypertonic mannitol (Neuwelt, E. A., Implication of the Blood-Brain Barrier and its
Manipulation, Vols 1 & 2, Plenum Press, N. Y. (1889)), permeabilization by, e.g., bradykinin
or permeabilizer A-7 (see, e.g., U.S. Patent Nos. 5,112,596, 5,268,164, 5,506,206, and
5,686,416}, and transfection of neurons that sfraddle the blood-brain barrier with vectors
containing genes encoding the binding peptide or antigen-binding fragment (see, e.g., U.S.
Patent Publication No. 2003/0083299).

Lipid-based methods of transporting the binding peptide according to the invention including
antibodies, particularly monoclonal antibodies, or an active fragment thereof across the
blood-brain barrier include, but are not limited {o, encapsulating the binding peptide
according to the invention including antibodies, particularly monocional antibodies, or active
fragment thereof in liposomes that are coupled to active fragments thereof that bind to
receptors on the vascular endothelium of the blood-brain barrier (see, e.g., U.S. Patent

Application Publication No. 20020025313), and coating the binding peptide according to the
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invention including antibodies, particularly monocional antibodies, or active fragment thereof
in low-density lipoprotein particles (see, e.g., U.S. Patent Application Publication No.
20040204354) or apolipoprotein E (see, e.g., U.S. Patent Application Publication No.

201\4(‘\4".14(.‘:(_}’)\
[PV RV S

Receptor and channel-based methods of transporting the binding peptide according fo the
invention including antibodies, particularly monoclonal antibodies, or active fragment thereof
across the blood-brain barrier include, but are not limited to, using glucocorticoid blackers to
increase permeability of the blood-brain barrier (see, e.g., U.S. Palent Application
Publication Nos. 2002/0065259, 2003/0162695, and 2005/0124533); activating potassium
channels (see, e.g., U.S. Patent Application Publication No. 2005/0089473), inhibiting ABC
drug transporiers (see, e.g., U.S. Patent Application Publication No. 2003/0073713); coating
antibodies with a transferrin and modulating activity of the one or more transferrin receptors
(see, eq., U.S. Patent Application Publication No. 20038/0128186), and cationizing the
antibcdies (see, e.g., U.8. Patent No. 5,004,697).

Single or repeated administrations of the binding peptide according to the invention
including antibodies, particularly monoclonai antibodies, or an active fragment thereof, or of
a pharmaceutical composition according fo the invention may be provided to a subject over
an extended period of time. The duration of administration may be between 1 week and up
to 12 month or more. During this time the binding peptide, antibody or pharmaceutical
composition may be administerd once a week, once every two weeks, three weeks, four
weeks, etc, or at a higher or lower frequency depending on the needs of the subject to be

freated.

in a further embodiment the present invention provides methods and kits for the detection
and diagnosis of tau-protein-associated diseases, disorders or conditions, including
neurodegenerative diseases or disorders such as tauopathies comprising a heterogenous
group of neurodegenerative diseases or disorders including diseases or disorders which
show co-exsistance of tau and amyloid pathologies including, but not timited to, Alzheimer’s
Disease, Creutzfeldt-Jacob disease, Dementia pugilistica, Down’s Syndrome, Gerstmann-
Straussler-Scheinker disease, inclusion-body myaositis, and prion protein cerebrai amylaid
angiopathy, traumatic brain injury and further of diseases or disorders which do not show a
distinct amyloid pathology including, but not limited to, amyotrophic lateral
sclerosis/parkinsonism-dementia complex of Guam, Non-Guamanian motor neuron disease
with neurofibrillary tangles, argyrophilic grain dementia, corticobasal degeneration, diffuse
neurofibrillary tangles with calcification, frontotemporal dementia with parkinsonism linked to

chromosome 17, Hallevorden-Spatz disease, multiple system afrophy, Niemann-Pick
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disease, type C, Pallido-ponto-nigral degeneration, Pick’s disease, progressive subcortical
gliosis, progressive supranuclear palsy, Subacute sclerosing panencephalitis Tangle only
dementia, Postencephalitic Parkinsonism, Myotonic dystrophy. The pathological
abnormalifies may be caused by or associated with the formation of neurcfibrillary lesions,

the predominant brain pathology in taucpathy.

Further, the present invention provides methods and Kits for diagnosing a predisposition to
tau-protein-associated diseases, disorders or conditions, including neurodegenerative
diseases or disorders such as tauopathies comprising a heterogenous group of
neurodegenerative diseases or disorders including diseases or disorders which show co-
exsistance of tau and amyloid pathologies, or for monitoring minimal residual disease in a
patient or for predicting responsiveness of a patient {0 a treatment with a binding peptide
according to the invention including antibodies, particularly monoclonal antibodies and
active fragments thereof, or a composition according to the invention and as described
herein. These methods include known immunological methods commonly used for detecting

or quantifying substances in biological samples or in an in situ condition.

Diagnosis of a tau-protein-associated disease or condition or of a predisposition to an tau-
protein-associated disease or condition in a subject in need thereof, particularly a mammal,
more particularly a human, including neurodegenerative diseases or disorders such as
tauopathies comprising a heterogenous group of neurodegenerative diseases or disorders
including diseases or disorders which show co-exsistance of tau and amyloid pathologies,
may be achieved by detecling the immunospecific binding of a binding peptide of the
invention, particularly of an antibody, particularly of a monoclonal antibody or an active
fragment thereof, 1o an epitope of the tau protein in a sample or in situ, which includes
bringing the sample or a specific body part or body area suspected fo contain the tau
protein into contact with an antibody which binds an epitope of the tau protein, allowing the
antibody to bind to the tau protein to form an immunologic complex, detecting the formation
of the immunologic complex and correlating the presence or absence of the immunologic
complex with the presence or absence of tau protein in the sample or specific body part or
area, optionally comparing the amount of the immunologic complex to a normai conirol
value, wherein an increase in the amount of the immunologic complex compared o a
normal control value indicates that the subject is suffering from or is at risk of developing an

tau protein-associated disease or condition.

Monitoring minimal residual disease in a subject, particularly a mammal, more particularly a
human, following treatment with a binding peptide according to the invention including

antibodies, particularly monoclonal antibodies and active fragmenis thereof, or a
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composition according to the invention may be achieved by detecting the immunospecitic
binding of a binding peptide of the invention, particularly of an antibody, particularly a
monocional antibody or an active fragment thereof to an epilope of the tau protein in a
sample or in situ, which includes bringing the sample or a specific body part or body area
suspected to contain the tau protein into contact with a binding peptide according {o the
invention including antibodies, particularly monoclonal antibodies and active fragments
thereof, which binds an epitope of the tau protein, allowing the binding peptide according to
the invention including antibodies, particuiarly monoclonal antibodies and active fragments
thereof, to bind to the tau protein to form an immunologic complex, detecting the formation
f the im

the immunologic complex and correlating the presence or absence of the Immunologic

&

o
complex with the presence or absence of tau protein in the sample or spegific body part or
area, optionally comparing the amount of sald immunologic complex to a normal control
value, wherein an increase in the amount of said immunologic complex compared to a
normal control value indicates that the subject may still suffer from a minimal residual

disease.

Predicting responsiveness of a subject, particularly a mammal, more particularly a human,
to a treatment with a binding peptide according to the invention including antibodies,
particularly monoclonal antibodies and active fragments thereof, or a composition according
to the invention may be achieved by detecling the immunospecific binding of a binding
peptide, particularly of a monoclonal antibody or an active fragment thereof to an epitope of
the tau protein in a sample or in situ, which includes bringing the sample or a specific body
part or body area suspected to contain the tau protein into coniact with a binding peplide
according to the invention including antibodies, particularly monoclonat antibodies and
active fragments thersof, which binds an epilope of the iau proiein, allowing the binding
peptide according to the invention including antibodies, particularly monoclonal antibodies
and active fragments thereof, to bind to the tau proiein o form an immunologic complex,
detecting the formation of the immunologic complex and correlaling the presence or
absence of the immunologic complex with the presence or absence of tau protein in the
sample or specific body part or area, optionally comparing the amount of said immunologic
complex before and after onset of the treatment, wherein an decrease in the amount of said
immunologic complex indicates that said patient has a high potential of being responsive to

the treatment.

Biological samples that may be used in the diagnosis of a tau protein-associated disease or
condition, for diagnosing a predisposition {o a tau protein-associated disease or condition,

including neurodegenerative diseases or disorders such as tauopathies comprising a
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heterogenous group of neurodegenerative diseases or disorders including diseases or
disorders which show co-exsistance of tau and amvioid pathologies, or for monitoring
rninimal residual disease in a patient or for predicting responsiveness of a patient 1o a
treatment with a binding peptide according to the invention including antibodies, particularly
monoclonal antibadies and active fragments thereof, or a composition according to the
invention and as described herein are, for example, fluids such as serum, plasma, saliva,
gastric secretions, mucus, cerebrospinal fluid, lymphatic fluid and the like or tissue or cell
samples oblained from an organism such as neural, brain, cardiac or vascular tissue. For
determining the presence or absence of the tau protein in a sample, any immunocassay
known to those of ordinary skill in the art may be used such as, for example, assays which
utifize indirect detection methods using secondary reagents for defection, ELISA's and
immunoprecipitation and agglutination assays. A defailed description of these assays is, for
example, given in Harlow and Lane, Antibodies: A Laboratory Manual (Cold Spring Harbor
Laboratory, New York 1988 555-612, W096/13580 to Maertens and Stuyver, Zrein el al.
(1998) and W096/29605.

For in situ diagnosis, the binding peptide according to the invention including antibodies,
particularly monoclonal antibodies and active fragments thereof, of the invention or any
active and functional part thereof may be administered to the organism to be diagnosed by
methods known in the art such as, for example, intravenous, intranasal, intraperitoneal,
infracerebral, intraarterial injection such that a specific binding between an antibody
according fo the invention with an eplitopic region on the amyioid protein may occur. The
binding peptide/antigen complex may conveniently be defected through a label attached to
the binding peptide according to the invention including antibodies, particularly monoclonal

antibodies, or a functional fragment thereof or any other art- known method of detection,

The immunoassays used in diaghostic applications or in applications for diagnosing a
predisposition to a tau protein-associated disease or condition, including neurodegenerative
diseases or disorders such as tauopathies comprising a heterogenous group of
neurodegenerative diseases or disorders including diseases or disorders which show co-
existence of tau and amyloid pathologies, or for monitoring minimal residual disease in a
patient or for predicling responsiveness of a patient {0 a freatment with a binding peplide
according fo the invention including antibodies, particularly monoclonal antibodies and
active fragments thereof, or a composition according to the invention and as described
herein typically rely on labelled antigens, binding peptides, or secondary reagents for
detection. These proteins or reagents can be labelled with compounds generally known to

those of ordinary skill in the art including enzymes, radiocisotopes, and fluorescent,
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luminescent and chromogenic substances including, but not limited to colored particles,
such as colloidal gold and latex beads. Of these, radioactive labelling can be used for
almost all types of assays and with most variations. Enzyme-conjugated labels are
particularly useful when radioactivity must be avoided or when quick results are needed.
Fluorochromes, although requiring expensive equipment for their use, provide a very
sensitive method of detection. Binding peptides useful in these assays are those disclosed
claimed herein including antibodies, particularly monoclonal  antibodies, polyclonal
antibodies, and affinity purified polyclonal antibodies.

Alternatively, the binding peptide according to the invention including antibodies, particularly
monocional antibodies and active fragments thereof, may be labelled indirectly by reaction
with labelled substances that have an affinity for immunogiobulin, such as protein A or G or
second antibodies. The binding peptide according to the invention including antibodies,
particularly monoclonal antibodies and active fragments thereof, may be conjugated with a
second substance and detected with a labelled third substance having an affinity for the
second substance conjugated to the antibody. For example, the binding peptide according
fo the invention including antibodies, particularly monoclonal antibodies and active
fragments thereof, may be conjugated to biotin and the binding peptide/biotin conjugate
detected using labelled avidin or sireptavidin, Similarly, the binding peptide may be
conjugated to a hapten and the binding peptide/hapten conjugate detected using labelled
anti-hapten binding peptide.

Those of ordinary skill in the art will know of these and other suitable labels which may be
employed in accordance with the present invention. The binding of these labels to binding
peptides or fragments therecf can be accomplished using standard technigues commonly
known to those of ordinary skill in the art. Typical techniques are described by Kennedy, J.
H., et al,, 1976 (Clin. Chim. Acta 70:1-31), and Schurs, A. H. W, M., et al. 1977 (Clin. Chim
Acta 57:1-40). Coupling techniques mentioned in the lafter are the glutaraidehyde method,
the periodate method, the dimaleimide method, and others, all of which are incorporated by

reference herein.

Current immunoassays utilize a double antibody method for detecting the presence of an
analyte, wherein, the antibody is labeled indirectly by reactivity with a second antibody that
has been labeled with a detectable label. The second antibody is preferably one that binds
to antibodies of the animal from which the monocional antibody is derived. In other words, if
the monoclonal antibody is a mouse antibody, then the labeled, second antibody is an anti-
mouse antibody. For the antibody to be used in the assay described herein, this label is

preferably an antibody-coated bead, particularly a magnetic bead. For the antibody to be
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employed in the immunoassay described herein, the label is preferably a detectable

An alternative double antibody system, often referred to as fast format systems because
they are adapted to rapid determinations of the presence of an analyte, may also be
employed within the scope of the present invention. The system requires high affinity
between the antibody and the analyie. According to one embodiment of the present
invention, the presence of the amyloid protein is determined using a pair of antibodies, each
specific for amyloid protein. One of said pairs of antibodies is referred to herein as a
"detector antibody" and the other of said pair of antibodies is referred o herein as a
"capture antibody”. The monoclonal antibody of the present invention can be used as either
a capture antibody or a detector antibody. The monocional antibody of the present invention
can also be used as both capture and detector antibody, fogether in a single assay. One
embodiment of the present invention thus uses the double antibody sandwich method for
detecting amyloid protein in a sample of biological fluid. In this method, the analyte (amyloid
protein) is sandwiched between the detector antibody and the capture antibody, the capture
antibody being irreversibly immobilized onto a solid support. The detector antibody would
contain a detectable label, in order to identify the presence of the antibody-analyte

sandwich and thus the presence of the analyte.

Exemplary solid phase substances include, but are not limited to, microtiter plates, test
tubes of polystyrene, magnetic, plastic or glass beads and slides which are well known in
the field of radiolmmunocassay and enzyme immunoassay. Methods for coupling antibodies
to solid phases are also well known to those of ordinary skill in the art. More recently, a
number of porous material such as nylon, nitrocellutose, celiulose acetate, glass fibers and

other porous polymers have been employed as solid supports.

The present invention also relates to a diagnostic kit for detecting tau protein in a bioclogical
sample comprising a composition as defined above. Moreover, the present invention relates
to the laiter diagnostic kit which, in addition to a composition as defined above, also
comprises a detection reagent as defined above. The term "diagnostic kit" refers in general
fo any diagnostic kit known in the art. More specifically, the latter term refers to a diagnostic
kit as described in Zrein et al. (1998).

It is still another object of the present invention to provide novel immunoprobes and test kits
for detection and diagnosis of tau protein-associated diseases and conditions, comprising
binding peptides according to the present invention. For immunocprobes, the binding

peptides are directly or indirectly attached to a suitable reporter molecule, e.g., an enzyme
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or a radionuctide. The test kit includes a container holding one or more binding peptides
according to the present invention and instructions for using the binding peptides for the
purpose of binding to tau antigen to form an Immunologic complex and detecting the

resence or absence of the immunologic

@
b4
o
c
)

formation of the immunologic comp

complex correlates with presence or absence of tau protein.

EXAMPLES

EXAMPLE 1; Generation and screening of hvbridomas and antibodies

The objective of this study was o generate and screen anti-Tau mAbs (monoclonal
antibodies). Hybridomas were generated by fusion of tau vaccine immunized mouse spieen
with a myeloma cell line. The hybridomas were assessed for reactivity against both
phosphorylated and non-phosphorylated full-length  Tau protein, as well as the
phosphorylated and non-phosphorviated Tau anfigenic peplides used in the vaccine
preparation. Hybridoma screening was also performed for reactivity of hybridomas

supernatant for tau tangles using immunochemistry on Tau transgenic mouse brain slices.

1.1 Methods

1.1.1 Fusion

A wild type CH7BL/G mouse vaccinated with ACI-33 (Taub-20 [pY18]) was used for
hybridoma production. The mouse was boosted with ACI-33 vaccine on day 0 then again on
day 4 and the fusion was performed on day 7. 173x10° (ACI-33), splenocytes from the
immunized mouse were fused with SP2-0-Ag14 mysloma celis at a ratio of 5 splenocytes /

1 myeloma cell.

A wild type C57BL/G mouse vaccinated with ACH-35 (Tau3983-408 [pS396, pS404]) was
used for hybridoma production. The mouse was boosted with ACI-35 vaccine on day 0 then
again on day 4 and the fusion was performed on day 6 x107 (ACI-35), splenocytes from the
immunized mouse were fused with 2 x 10" SP2-0-Ag14 myeloma cells at a ratio of 3

splenocytes / 1 myeloma cell.

A wild type C57BL/6 mouse vaccinated with ACI-36 (Taud01-418 [pS404/3409]) was used
for hybridoma production. The mouse was boosted with ACI-38 vaccine on day 0 then again

on day 4 and the fusion was performed on day 7. 84x10° splenocytes from the immunized
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mouse were fused with SFP2-0O-Ag14 myeloma cells at a ratio of 5 splenocytes / 1 myeloma

cell.

A wild type C57BL/6 mouse vaccinated with ACI-41 (mix of Tau206-221 [pT212/pS214] and
Tau196-211 [pS202/pT205]) was used for hybridoma production. The mouse was boosted
with ACI-41 vaccine on day 0 then again on day 4 and the fusion was performed on day 8.
162x106 splenccyies from the immunized mouse were fused with SP2-O-Ag14 myeloma

cells at a ratio of 5 splenocytes / 1 myeloma cell.

The four fusions resulted in 8x96 well plates and the clones were name according to the

plate (1-8) then the row (A-G) and finally the column (1-12).

1.1.2 Screening method fo seject clones

The 8x96 well plates were first screened twice for IgG expression. Positive expressing
clones were then transferred in 24 well plates and cell supernatants (=clones) of growing
cells were tested in a Tau ELISA screen and a immunohistochemistry TAUPIR screen.
Positive supernatants in ELISA and/or TAUPIR were transferred to T25 flasks and clones
were screened again for IgG expression in aTau ELISA screen and TAUPIR screen.

1.1.3 IgG screen

Elisa plates were coated with 50 ul/well of anti-mouse 1gG antibody (CER Groupe, Marloie,
Belgium) in coating buffer for 16 hrs at 4°C. After washing plates with PBS/Tween 100
a blocking sclution was applied for 1 hr at RT. 50 ul of undiluted hybridoma
supernatant were incubated for 1 hr at RT. After a washing step, a mix of the HorseRadish
Peroxydase (HRP)-conjugated anti-mouse 1gG1, IgG2a, 1gG2b and IgG3 (Ab Serotec,
Rateigh, NC, USA) was applied on the plates for 1 hr at RT. After a final washing, detection
was performed with TMB (3-3',5,5-tetramethylbenzidine), the phosphatase substrate for
HRP, and plates were read at 405 nm using an ELISA plate reader. Results are expressed
as O.D. (Optical Density).

1.1.4 Hybridomas Tau ELISA screen

Hybridomas ELISA screen was performed on pTau peplide (ACI-33, T1.5: Taub-20 [pY18];
ACIH-35, T3.5: Tau393-408[pS396/pS404]; ACI-38, T4.5: Taud01-418 [pS404/5409]; ACI-41,
T8.5: Tau206-221 [pT212/pS214] and T8.5: Taul86-211 [pS202/pT205] PolyPeptide
Laboratories, Hillerad, Denmark), corresponding Tau peptide (ACI-33, T1.6: Taub-20; ACI-
38, T4.6: Taud01-4; ACH41, T8.6: Tau206-221 and T9.6: Taul96-211, PolyPeptide
Laboratories, Hillergd, Denmark), phosphorylated full-length (441aa) Tau protein (pTau

protein, Vandebroek et al, 2005) and full-length (441as) Tau protein (Tau protein,
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SignalChem, Richmond, Canada). Finally Bovine Serum Albumin (BSA) was used as

negative conirol.

Plates were coated with 10 pg/ml of corresponding Tau peplide and 1 ug/ml of
corresponding Tau protein overnight at 4°C. After washing each well with PBS-0.05%
Tween 20 and blocking with 1% BSA in PBS8-0.05% Tween 20, undiluted hybridoma
supernatant or medium negative control were added to the plates and incubated at 37°C for
2 hours. After washing plates were incubated with an alkaline phosphatase (AP)-conjugated
anti-mouse IgG total antibody (Jackson Laboratories, Baltimore, PA, USA) for 2 hours at
37°C. After washing plates were incubated with pNPP (para-nitro-phenyl-phosphate), the
phosphatase substrate for AP, and read at 405 nm using an ELISA plate reader. Results

are expressed as 0.D. (Optical Density).

1.1.5  Hybridomas iHC screen: Binding of anti-Tau antibodies to tangles in brain sections

from transgenic mice (TAUFPIR)

TAUPIR experiments were done according to protocot from EXAMPLE 3.1.2.

1.1.6 T25 flasks IgG screen

Elisa plates were coated with Sug/mli of anti-mouse IgG F(ab’)2 fragment specific antibody
(Jackson Laboratories, Baltimore, PA, USA) in carbonate-bicarbonate coating buffer pH 9.6
(Sigma, Buchs, Switzerland) overnight at 4°C. After washing plates, undiluted hybridoma
supernatant, positive control IgG1 antibody (6E10 at fug/mi: Covance, Emeryville, CA,
USA) or negative control (culture medium alone) were incubated for 1 hr at RT. After a
washing step, the secondary AP-conjugated goat anti-mouse 1gG (subclasses 1+2a+2b+3)
Fey fragment specific antibody (Jackson Laboratories, Ballimore, PA, USA) was incubated
on the plates for 2 hrs at 37°C. After a final washing, detection was performed with pNPP
(para-nitro-phenyi-phosphate), the phosphatase substrate for AP, and plates were read at

405 nm using an ELISA plate reader. Results are expressed as O.D. (Optical Density).

1.2  Resulis

1.2.1 ACI-33 hybridomas

The cell supernatants from the 8x96 well plates resulting from the fusion were screened for
oroduction of 1gG. In the 768 wells (8x96 wells) tested 277 wells were positive for igG
expression and were fransferred to 24 wells plates. In the 24 well plates 79 clones were

growing and supernatant from those cells were analysed. Positive clones were further
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transferred in T25 flasks and supernatants screened for IgG production, ELISA and TAUPIR
(Table 2).

The clone 6C10 was the only one positive in the 3 screens and was selected for subcloning.

1.2.2 ACI-36 hybridomas

The cell supernatants from the 8x86 well plates resulting from the fusion were screened for
production of IgG. In the 768 wells (8x98 wells) tested 333 wells were positive for 1gG
expression and were fransferred to 24 wells plates. In the 24 well plates 75 clones were
growing and supernatant from those cells were analysed. Positive clones were further
transferred in T25 flasks and supernatants screened fbr lgG production, ELISA and TAUPIR

(Tabie 3).

In order io select clones for the next steps a ranking of all supernatants positives for
lgG/ELISA/TAURPIR screens was performed based on the ELISA and TAUPIR resulis.
Ranking the ELISA and TAUPIR results was performed as explained in the methods
section. TAUPIR staining was almaost identical for the five first clones and this corresponded
to the ELISA results. 4C12 was discarded as it was found in the same plate as 4C1 which
increased the likelihood of the 2 clones being the same (recognizing the same epitope}. The
hest 4 clones selected were 3A8, 2B6, 4C1 and 6H1. The other 6 clones (4C12, 2G1, 2F9,
708, 3B9, 4E12) were kept as back-up.

A ranking of the 10 clones that showed positivity in ELISA screen and TAUPIR screen was

performed to select the best ones (Table 4). Highlighted in grey are the hest 5 clones.

1.2.3 ACI-41 hybridomas

The cell supernatants from the 8x86 well plates resulting from the fusion were screened for
production of 1gG. In the 768 wells (8x96 wells) tested 215 wells were positive for IgG
expression and were transferred o 24 wells plates. In the 24 well plates 81 clones were
growing and supernatant from those cells were analysed. Positive clones were further
transferred in T25 flasks and supernatants screened for IgG production, ELISA and TAUPIR
(table 5).

The clones 8D10 and 7C2 were the only ones positive in the 3 screens and were selected
for subcloning. The clone 5D10 binds only the peptide T8.5, while the clone 7C2 binds to
the two peptides of the ACI-41 vaccine (T8.5 and T9.5) (see Figure 10 in PCT application
PCT/EP2010/054418).

The subclone 5D10A4 originating from 5D10 was specific for pTau peptide.
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1.3, Conclusion

The antibodies generated have shown high specificity to pTau peptides with only marginal
binding o non-phasphorviated peptides.
From the 4 fusions (ACI-33, ACI-36, ACI-35 and ACI-41), a total of 16 clones were

deposited at DSMZ (table 1) and selected for further subcloning.

The positive motherclones mentioned above were further cultivated in 96 well plates, then
24 well plates and finally T25 flasks. At each stage, the supernatanis of the hybridoma
clones were screened by ELISA, Taupir and Western Blot.

EXAMPLE 2: Cloning of Antibody Light Chain and Heavy Chain Variable Regions

Antibody heavy and light variable region genes from the hybridoma celis are cloned and the
DNA sequences and location of the complementarity determining regions (CDRs)

determined as well as the antibodies binding features.

Total RNA was prepared from 3 x 10° hybridoma cells (1 vial) using the Qiagen RNeasy
mini kit (Cat No: 74104). RNA was eluted in 50mL water and checked on a 1.2% agarose
gel.

Vi and Vi cDNAs were prepared using reverse transcriptase with IgG and kappa constant
region primers. The first strand cDNAs were amplified by PCR using a large set of signal
sequence primers. The amplified DNAs were gel-purified and cloned into the vector pGem®
T Easy (Promega). The Vy and Vi clones obtained were screened for inserts of the
expected size. The DNA sequence of selected clones was determined in both directions by
automated DNA sequencing. The locations of the complementarity determining regions
(CDRs) in the sequences were determined with reference to other antibody sequences
(Kabat EA ef al., 1991).

EXAMPLE 3: Binding Studies |

The objective was to measure the phospho-Tau (pTau) binding of the antibodies generated
from subcloned hybridomas derived from mice immunized with the tau liposomal vaccines.
To test this, an enzyme-linked immunosorbant assay (ELISA) was used to measure the
binding of the purified antibodies {o both phosphorylated and non-phosphorylated fuil-length
Tau protein, as well as the phosphorylated and non-phosphorylated Tau antigenic peptides

used for the liposomal vaccine preparation.
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The screening was completed by two other methods. Immunohistochemistry (IHC) on brain
sections from a Tau transgenic animal (TAUPIR) using an anti-tau antibody as the primary
antibody was done. Additionally, a western blot (WB) on brain protein homogenates from
Tau transgenic mice was performed, using an anti-tau antibody as the blotling antibody.

3.1 Methods

3.1.1 Phospho-Tau binding assay

The anti-phospho Tau antibodies (mouse 1gG3 isotype) were generated from liposomal tau
vaccinated mice. The liposomal vaccines are phosphorylated preparations of a phospho-
Tau (pTau) peptide. The hybridoma sub-clones producing the anti-tau antibodies were
selected by limiting dilution from the mother-clones. Isolyping was done to indicate the
presence of a single isotype clone. The antibodies was produced in roiler-bottles, purified by
affinity chromatography, subjected to sterile 0.22 um filfration, and quantified. To test the
binding of the antibody to Tau and pTau, an ELISA assay was used. Briefly, Nunc MaxiSorp
96-well plates {Nunc, Roskilde, Denmark) were coated with 1 pg/mbL of full-length (441 aa)
Tau protein (SignalChem, Richmond, Canada) or phosphorylated full-length (441 aa) Tau
protein (Vandebroek et al., 2005). Additionally, plates were coated with 10 pg/mL of the
Tau-derived peptide. To test for cross-reactivity to Tau and pTau sequences that were not
used in the vaccine preparation, plates were coated with 10 ug/mL of the following peptides:
Taub-20 (phosphorylated or not on Y18), Tau393-408 (phosphorylated or not on $396 and
S404), Taud401-418 (phosphorylated or not on 8404 and $409), Tau206-221
{phospharylated or not on T212 and S214), and Tau196-211 (phosphorylated or not on
5202 and T205). Coating was done overnight in phosphate-buffered saline (PBS) at 4°C.
Plates were washed thoroughly with 0.05% Tween20/PBS and then blocked with 1% bovine
serum albumin (BSA) in 0.05% Tween20/PBS for 1 hr at 37°C. The antibody being tested
was then added in an 8 or 16 two-fold dilution series between 20 and 0 pg/ml., and allowed
1o incubate for 2 hr at 37°C. Plales were then washed as described previously, and AP-
conjugated anti-mouse IgG secondary antibody (Jackson immunoResearch Laboratories,
Suffolk, England) was added at 1/6000 dilution in 0.05% Tween20/PBS for 2 hr at 37°C.
Afler washing, plates were incubated with p-nitrophenyl phosphate discdium hexahydrate
{pNPP; Sigma-Aldrich, Buchs, Switzerland) phosphatase substrate solution, and read at
405 nm following 2 or 18 hr incubation using an ELISA plate reader. Results are expressed
as optical density (O.D.).

3.1.2 Binding of anti-Tau antibody to Tau tangles in brain sections from a Tau fransgenic
animal (TAUPIR)
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Brain slices used were from old (>18 months old) double transgenic biGT (GSK-38
fransgenic mice crossed with TPLH mice, containing the longest isoform (44 1aa) of human
Tau with the P301L mutation) transgenic mice. Additionally, sections from Tau knock-out
mice (TKO; 6 months old) were also used. Brain sections were washed for 5 min in PBS
then incubated for 15 min at RT in 1.5% H,0; in PBS:MeOH (1:1) to block endogenous
peroxidase activity. After washing the sections 3 fimes in PBST (PBS/0.1% TritonX 100}
they were incubated for 30 min at RT in PBST+10% FCS (fetal calf serurn) blocking
solution. The incubation with the anti-Tau antibody being tested was done overnight at 4°C
at indicated dilutions in PBST/10% FCS. Sections were next washed 3 fimes in PBST
before incubation with an HRP-conjugated goat anti-mouse (purchased from Dako,
Glostrup, Denmark) secondary antibody in PBST/10% FCS for 1 hour at RT. Prior to
detection, sections were washed 3 times with PBST and incubated in 50 mM Tris/HCI pH7.6
for 5 min. Detection was done by incubating the sections for 3 min in Diamincbenzidine
(DAB: 1 tablet in 10 mi of 50 mM Tris. HCI + 3 ul H.OQ, 30%; MP Biomedicals, Solon, OH,
USA). The reaction was stopped by washing the sections 3 times in PBST. Sections were
then fransferred onto silanized glass-plates and air-dried on warm-plate at 50°C for 2 hours.
Counterstaining was done using incubation with Mayers hematoxylin (Fiuka Chemie, Buchs,
Switzertand) for 1 min, followed by a washing step for 4 min in running tap-water. Sections
were dehydrated by passing in 50%, 70%, 90% and twice in 100% ethanol bath then in
Xylol 2 times for 1 min. Finally sections were mounted with DePeX (BDH Chemicals Lid,,

Poole, England) under glass cover-slips.

Additionally, hybridoma supernatants at 1/10 dilution (all ACI-35-derived antibodies shown
in Table 1) were used fo blot membranes containing SDS-PAGE separated brain

homogenate proteins from Tau transgenic mice, wild-type mice, or Tau knock-out mice.

3.1.3. Binding of anti-Tau antibody to Tau tangles in brain sections from AD and tauopathy
palierits (TAUPIR)

The assay for the immunoreaction of the anti-pTau antibody ACI-36-3A8-Ab1 to pTau in
human brain was done by TAUPIR. Brain paraffin sections were de-paraffinized by passing
in Xylot 2 times for 5 min and 2 times for 1 min in 100% EtOH, foliowed by 1 min wash in
90%, 70%, and 50% EIOH and distilled water, followed by 2 times 5 min washes in PBS.
For antigen retrieval, sections were treated by heating for 10 min in 0.01 M citric acid
solution in water (pH 6.0) and cooled down for 20 min. Sections were incubated for 15 min
at RT in 1.5% H,0, in PBS:MeOH (1:1) o block endogenous peroxidase activity. After
washing the sections 3 times in PBST (PBS/ 0.05%Tween-20), they were incubated for 30

-3
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min at RT in PBST + 10% fetal calf serum (FCS) as blocking solution. The incubation with
the primary anii-pTau antibody ACE-36-3A8-Ab1 (410 ng/mL in blocking buffer) was done
overnight at 4°C. Sections were then washed 3 times in PBST before incubation with HRP-
conjugated goat anti-mouse secondary antibody (Dako, Glostrup, Denmark) diluted 1/500 in
PBST/10% FCS, for 1 hour at RT. Prior to detection, sections were washed 3 times with
the sections for 3 min in diaminobenzidine (DAB: 1 tablet in 10 mL of 50 mM Tris-HCI + 3
pk H.0, 30%; MP Biomedicals, Solon, OH, USA). The reaction was stopped by washing the
sections 3 times in PBS. Counterstaining was done by incubating with Mayer's hematoxylin
{Fluka Chernie, Buchs, Switzerland) for 1 min, followed by washing for 4 min in running tap-
water.Sections were dehydrated by passing through 50%, 70%, 90% and twice in 100%
ethariol baths, followed by Xylol for 2 times 1 min,

Finally, sections were mounted with DePeX (BDH Chemicals Ltd., Poole, England) under
glass cover-slips. Stained sections were examined by white light microscopy and digital
images taken with a 3CCD camera (Leica, Wetzlar, Germany). Images were captured and
analyzed using dedicated software (IM500, Leica). Images are shown at 20x1.6

magnification.

3.1.4. Western Blot (\WB)

Binding of the test antibody {0 pTau in the brain extract from fransgenic animal was done by
WB. Brain homogenization from wild-type FVB, TPLH, biGT and TKO mice was done in the
following buffer: 25 mM Tris/HCl pH7.6, 150 mM NaCl, 1 mM EDTA, 1 mM EGTA, 30 mM
NafF, 0.2 mM Na;VOy4, 1 nM Okadaic acid, 1 mM phenylmethylsulfony! fluoride (PMSF), 5
mivi NadP207, 1 tablet complete protease inhibitor cocktail (CPIC) per 12 mi fotal. To
obtain total brain homogenate the brain was homogenized on ice in 1 vol / weight
hemisphere (mi / g) with a motor-driven potter-like glass tube / teflon pestle at 700 rpm.
Total brain homogenates were diluted by half in sample buffer (125 mM Tris/HCI pHE.8, 4%
{(w/v) sodium dodecyl sulfate (SDS), 20% glycerol, 0.01% bromophenol blue and 5% beta-
mercapto-ethanol), then heated rapidly to 95°C. Samples were kept 5 min, diluted % in
sample buffer, heated again to 95°C and then cooled down and spun at 14.000 rpm for 5
min to clear debris that were not solubilized. Supermatants were collected and loaded onto a
SDS-PAGE gel. The transfer to nitroceliulose membrane (Hybond-ECL) was done in
transfer buffer (256 mM Tris pH 8.6, 180 mM Glycine, 20% methanol). Membranes were
transferred fo the blocking solution (0.1% Tween in TBS (50 mM Tris. HCI, pH7.8, 150 mM
NaCl, and 5% dry-milk powder) prior to overnight incubation at 4°C with the test antibody
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diluted in the blocking solution. Incubation with secondary antibody HRP-conjugated goat
anti-mouse (Dako, Glostrup, Denmark) diluted 1/10°000 in blocking solution was performed
at RT for 1 hour. Detection was done using the ECl Western Blotting Detection Reagents
from GE Healthcare.

3.2.1 ELISA assays and TAUPIR using brain sections from tangle positive Tau transgenic
mice

The binding of antibodies were measured against the phosphorylated Tau peplide used as
the immunogen, and against the phosphorylated full-length human Tau protein. This is the
fongest isoform of human Tau protein consisting of 441 amino acids. The comresponding
non-phosphorylaied peptide and full-length human Tau protein were also included. As
indicated in the table 6 antibodies demonstrated high binding to the phosphoryiated Tau
peptide, with only limited or no binding to the phosphorylated full-length human Tau protein.
No binding was observed to the corresponding non-phosphorylated Tau peptide or to the
non-phosphorylated full-length human Tau protein. This demonstrates high binding of anti-

tau antibodies to phosphorylated human Tau peptides.

To test for non-specific binding to other phosphorylated and non-phosphoryiated Tau
sequences, the antibody was tested for binding to five phospho and non-phospho Tau
peptides one of which was used as the antigen peptide sequence. No cross-reactivity to
phospho or non-phospho Tau peptides, other than the peptide used in the vaccine was

observed, even at high concentrations of peplide.

The binding of anti~tau antibodies to pTau in brains of Tau transgenic mice was evaluated
by TAUPIR staining (Figure 1) and by WB (Figure 1). Antibodies demonstrated binding to
Tau tangles and neuropil threads present in cortex and hippocampus in brains of Tau
fransgenic (biGT) mice. The antibody dilutions used for the TAUPIR ranged from 0.05 to
0.0033 ug/mb. Anti-tau antibodies were also used as a primary antibody in a WE using total
brain homogenates from wild-type FVB, TPLH, biGT and TKO mice, and separated by
SDS-PAGE. Two commercial anti-pTau antibodies were used as controls, MC1 and Taub.

All anti-tau antibodies bound to pTau present in brains of Tau transgenic mice. Blotling

On membranes confaining SDS-PAGE separated protein homogenates from Tau
transgenic mice, wild-type mice, and Tau knock-out mice, all ACI-35 antibodies (disclosed
in Tabte 1) bound to prolein bands having identical 46 KDa migration pattern as Tau and

pTau (data not shown).
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3.2.2 TAUPIR study in brain sections from AD and tauopathy patients

The ability of antibody ACI-36-3A8-Ab1 to bind fo Tau-aggregales, lodged in human brain
sections from subjects with diagnosed fauopathies, including AD, FAD, AGD, FTDP-17,
CBD, and PSP, was examined by TAUPIR immunohistochemistry (Figure 2). The anti-pTau
antibody AGI-36-3A8-Ab1 bound to pTau containing neurofibrillary tangles (NFTs), neuropil
threads in human brain sections, and other forms of pTau accumulations present in neurons
and in glial cell-types. More specifically, ACI-36-3A8-Ab1 prominenily stained NFTs,
neuropil threads, and dystrophic neurites surrounding amyloid plagues in AD brains, which
was readily apparent in the subjects diagnosed with AD and FAD. in brain sections from
AGD, ACI-36-3A8-Ab1 stained both NFTs and neuropil threads, with multiple argyrophilic
grains/granules clearly visible (Figure2,). Staining of brain sections from PSP with ACI-36-
3A8-Ab1 showed NFTs, neuropil threads, and dystrophic neurites. Additionally, Pick body-
like inclusions and tufted pTau positive astrocyles were clearly noted, being an abundant
feature in PSP, where pTau staining extends throughout the cell, including in distal
processes. In FTDP-17, the staining pattern also illustrated the known heterogeneity of the
disease, with not only NFTs but also achromatic “ballooned” neurons detected. The ACI-36-
3A8-Ab1 antibody also stained swollen achromatic neurons that were faintly Tau-positive,
ihe main characteristic of CBD. Another prominent pathological feature of CBD, ie.
oligodendroglial inclusions, called coiled bodies, were also well detecied by the ACI-36-
3A8-Ab1 antibody. No staining was detected in an AT8-negative control subject whereas

weak staining was identified in an AT8-positive control subject,

Using TAUPIR on human brain sections from subjects previously diagnosed with different
forms of {aucpathy, the anti-pTau antibody ACI-36-3A8-Ab1 demonstrated good binding to

various known pTau-rich pathological features present in the brains of these subjects.

EXAMPLE 4. Binding Studies ||

The objeciive of the study was to determine the binding affinity between anti-tau antibodies
and the phospho-tau peptide using Surface Plasmon Resonance (SPR). Phospho-tau
peptide correspond to the peplide sequence used in the vaccine preparation to generate the
anti-tau antibody. To study this interaction, phosphopeptides were immobilized to the
surface of a sensor chip and the binding monitored in real-ime using SPR upon passing

antibody over the chip.
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4.1 Methods

4.1.1 SPR binding assay

All SPR experiments were carried out on a Biacore X instrument (GE Healthcare).
Reagents for immobilization (EDC, NHS and Ethanolamine), sensor chip CMS5
{carboxymethyl dexiran) as well as running buffer HBS-EP were purchased from GE
Healthcare. Phospho-tau peptide were solubilized in PBS / sodium acetate buffer (10 mM,
pH 5.0) in a 1:1 (v/v) ratio 1o give a final peptide concentration of 250 ug/ml. This peptide
solution was then coupled via to flow cell (fc) 2 of a CM5 sensor chip that was preactivated
using EDC/NHS. After coupling, Ethanoiamine was passed over the surface and giving a
final immobilization level of 218 RUs. Five concentrations of the anti-tau antibodies were
assayed by serial difutions using running buffer. Injections were performed starting from the
lowest concentration and were passed over both fc 1 and 2 at a flow rate of 30 uyL/min for
180 s. Flow cell 1 was underivatized and responses were subtracted from fc 2 to cotrect for
instrument noise and bulk refractive changes. After injection was finished, the surfaces were
washed immediately with running buffer for 300 s. To remove remaining bound antibody
from the chip, surface regeneration was performed by injecting a puise (typically 3 i) of 8
mM NaOH in water confaining 1M NaCl. Kinetic analysis was performed using algorithms
for numerical integration and global analysis using BiAevaluation 3.0. The sensograms
obtained for injections of antibody at different concentrations were overlaid and the
baselines adjusted {0 zero. For curve fitling, all data were fit simultansously to a 1:1

homogeneous (Langmuir) model.

Alternatively, immobilized bictinylated T3 peptide (T3.30) was immobilized o a Streptavidin
Biacore SA chip (GE Heaithcare) using a Biacore X instrument. Antibodies were diluted in
HBS-EP running buffer (GE Healthcare) and injected at 50ul/min for 120s followed by 100s
dissociation. Surface regeneration was performed using a puise (1-3 ul) of 16 mM NaCH.
Fitting was performed using BlAevaluation and assuming a 1.1 Langmuir binding

interaction.

Peptides used

_ H-K(ACIK(AC)-ROEFEVMEDHAGTY[PO3H2IGL-
1.5 K(AC)K(AC)-NH2 lot AW11308D
. H-K(AC)K(AC)-GDTS[PO3H2IPRHLS[PO3HZINVSSTGSID- o e
TS (AN lot CF09168
i T3.30 | Biotin-LC linker- lot MI89P9-P12-
CVYKS[PO3H2IPVVSGDTSIPO3HZIPRHL-NH2 2
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4.2  Resulls

The binding of the anti-tau antibodies {o the phosphoryiated Tau peptide was monitored in
real-time using SPR. Analyses of the association and dissociation phases of antibody
binding could be used to determine the association rate constant (k,), dissociation rate
constant (ky) as well as dissociation constant Kp. Antibody ACI-33-6C10-Ab1 binds
specifically to peptide T1.5 over the non-derivatized carboxymethyl dextran surface in the
range 3.7 — 367 nM of antibody. Kinetic analyses of the sensograms revealed a fast
association rate constant of 9.46 x 10° M's™ and a dissociation rate constant of 3.27 x 107
s (Table7). The dissociation constant K was determined therefore fo be 3.46 nM showing
that the antibody recognizes the phosphopeptide T1.5 with very high affinity. All tested
antibodies displayed a high affinity to their respective phosphopeptides used for
immunization and hybridoma generation, but they displayed litile affinity to non-

phosphopeptides.

EXAMPLE &: Epitope mapping of anti pTau antibodies

“pitope mapping of anti-phospho Tau mouse monoclonal antibodies was performed by
ELISA using different phospho and non-phospho peptide libraries. The amino acid
sequences of peplide libraries used are shown in Table 8. Each library consisted of short
biotinylated peptides spanning phospho and non-phospho sequences present in the peptide
vaccine. Peptide libraries were purchased from ANAWA Trading SA. Epitope mapping was
done according to the manufacturer's (Mimotopes) instructions. Briefly, streptavidin coated
plates (NUNC) were blocked with 0.1% BSA in phosphate-buffered saline (PBS) overnight
at 4°C. After washing with PBS-0.05% Tween 20, plates were coated for 1 hr at RT with the
different peptides from each library, dilufed in 0.1% BSA, 0.1% sodium azide in PBS 1o a
final concentration of 10 uM. After washing, plates were incubated for 1 hr at RT with the
antibody to be tested diluted to 40 ng/mi in 2% BSA, and 0.1% sodium azide in PBS. Plates
were washed again and incubated with AP-conjugated anfi-mouse igG secondary aniibody
{(Jackson immunoResearch Laboratories, Suffolk, England) at 1/6000 dilution for 1 hr at RT.
After a final wash, plates were incubated with p-nitropheny! phosphate disodium
hexahydrate (pNPP; Sigma-Aldrich, Buchs, Switzerland) phosphatase substrate solution,
and read at 405 nm following 2 hr incubation using an ELISA plate reader. Binding was

considered positive if the optical density (0.D.) was at least 2-times over background O.D.
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As a result of The epitope mapping experiments, epitopes could be identified including the

required phosphorylated amino acid residue (see table 9) to which the antibodies disclosed

herein specifically bind.
Tau aa 15-20, with requirement for pY18 (6C10F3C12A11; 6C10ESESCT2)

2

&

@

Tau aa 405-412, with requirement for pS409 (6H1A11C11; 6H1GBEB)
Tau aa 405-411, with requirement for pS408 (ZBBA10C1T1T; 2BB6GT7A12; 3ABA12GT;

3ABE12HE)

Tau aag 208-218, with requirement for pT212 and p5214 (7C2(1)F10C10D3)
Tau aa 393-401, with requirement for pS396 (A4-2A1-18; Ad-2A1-40)

Tau aa 396-401, with requirement for pS396 (A4-4A6-18)

Tau aa 394-400, with requirement for pS396 (AB-1D2-12)

Tau aa 402-406, with requirement for pS404 (AB-2G5-08)

Tau aa 393-400, with requirement for p396 (AB-2G5-30; AB-2G5-41)

1-week passive Immunization of Tau Transgenic Mice

For all in vivo studies, Tau fransgenic mice were ussd and adminisired the treatment

antibodies as shown in the Table below.

Transgenic mice and antibodies used for in vivo studies

¢ Numb
Age of Stud - erof
tudy | Tau fransgenic | mice at c%urati?::jn Antibodies Doses i.p. Readout
no. model study start (weeks) administered (mg/kg) admini
{months) h : stratio
s
o ACI-36-2B8- | .. )
4 (hTa?fslalniwmas 67 1 Ab1 0%, 3 or 10 5 MSD,
W) ACI-’IAS\S:ISAB- Oor3 HC, WB
ACH-36-2B6-
T Ab1i MSD,
2 | (hTay"emWRAE 4.2 4 or 0,103 | 4 IHC, WB,
! ACI-36-3A8- I MWM
Ab1
ACI-36-2B6-
TMHT Ab1 MSD,
3 | (hTay"smires 3.0 12 or 0,1or3 13 | IHC, WB,
" ACI-36-3A8- MWM
Ab1

81




10

15

20

25

30

WO 2012/045882 PCT/EP2O11/667604

ACI-36-2B6- ;
bIGT Ab1 ]
4 (hTau™™ x 45 1 12 or 0,10r3 12 | we
hGSK3B) ACI-36-3A8-
; Ab1

*vehicle controf for all of the studies; intraperitoneally (i.p.)

6.1.1. Mice and treatmenls

Female and male 6.3 months old (£3 days) Tg mice over-expressing the full-length human
TAU isoform TAU441, bearing the missense mutations V337M and R406W under the
contral of murine Thy-1 promoter (TMHT mice), were used for Study no.1 (see Table
above). Mice were euthanized 1 day following the last administration to determine TAU

pathology in the brain.

6.1.2 Animal dentification and Housing

In the course of tail tipping for genotyping, animals were numbered consecutively by
classical earmarking. All animals were re-genotyped prior to the start of the study. Mice
were kept according to the JSW Standard Operating Procedures based on international
standards. Animals were housed in individual ventilated cages on standardized rodent
bedding supplied by Rettenmaier®. The temperature was maintained at approximately 24
maintained between 40 to 70 %. Animals were housed
under a constant light-cycle (12 hours light/dark). Dried, pelleted standard rodent chow
(Altromin®} and normal tap water were available to the animals ad libitum. Each individual
animal was checked regularly for any clinical signs that were noted in the individual animal

dalashest.

6.1.3 In vivo bleedings

Seven days before the first immunization, in vivo bleedings were performed by mandibular
sampling from the facial vein/artery. The blood samples are a mixture of venous and arterial
blood. To get plasma, blood was collected in heparin tubes and centrifuged (1000 x g, 10

minutes, room temperature). Plasma was frozen in two aliquots until used.

6.1.4. immunohistochemical (IHC) quantitation

All cryo-frozen brain hemispheres were analyzed. 15 cryo-sections per level (altogether 5
levels), each 10um thick (Leica CM 3050S) were sagittally cut. Brain levels were chosen
according to the morphology atlas “The Mouse Brain” from Paxinos and Franklin (2nd
edition). The cut of the five levels started with a random slice then sampling continued
uniformly and systematically, always retaining 15 slices per level in series and discarding
150 um in between the levels. For determination of TAU pathology in the hippocampus and

82




[$34

10

15

20

25

WO 2012/045882 PCT/EPZH11/067664

the amygdala b slices {1 from each level) per brain region and animal were stained using
AT180 (# MN1040, Thermo Scientific) and HT7 (# MN1000, Thermo Scientific) antibodies.
The primary antibodies were visualized by Cy-3-coupled secondary antibody (Jackson
Laboratories) and subsequently immunoreactive area were evaluated using Image Pro Plus

(v6.2) software.

Immunoreactive objects were measured above a size restriction (30 ym? in the amygdala, 7
pm? in the hippocampus) and above a dynamic intensity threshold. Total area and intensity
of objects and the individual threshold were automatically filed. If used, a dynamic threshold
was defined as "mean intensity within AO! plus factor times the standard deviation of pixel
intensities within the AOI". In any case, values had to exceed a minimal set threshold, Exact

threshold levels are given in the table below.

Thresholds Minimum Dynamice factor
AT180 Amygdala 25 2

AT180 28 -

Hippocampus

HT7 Amygdala 35 2

HT7 Hippocampus 25 0.5

The region size was measured by manual delineation of the hippocampus and amygdala.

HT7 and AT180 IR area data were normaiized to the regions size.

All IHC related data with n > 4 followed a Gaussian distribution according to Kolmogorov
Smirnov normality test and are represented as mean + SEM. For the vehicle group
consisting of four animals only, thus too few for normality testing, Gaussian distribution was
assumed. Group differences were calculated by means of a parametric one-way ANOVA
followed by Newman Keuls post hoc testing, calculated with GraphPadPrism software. The

alpha-error level was set {o 0.05.

Brain  TAU pathology was determined in hippocampus and amygdala by
immunohistochemical (IMC) guantitation using AT180 (anti-pTAU) and HT7 (anti-TAU)
antibodies. Furthermore, the freatment effects on soluble pTAU and TAU in cortex and
hippocampus was measured in the soluble homogenate fraction using MesoScale

Discovery (MSD) duplex technology, probing for pTAU and total TAU.
None of the antibodies used for either the IHC or the MSD assays have an epitope that

overlaps with the two treatment antibodies used in this study.

6.1.5. Generation of fraction for the quantification of soluble Tau protein level in the sofuble

brain fractions of Tg mice
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Mice treated according to msthod 8.1.1. were euthanized 1 day following the seceond
administration to determine Tau pathology in the brain. Briefly, soluble cortex samples from
one brain hemisphere were homogenized in 100 fo 200 pbL of cold extraction buffer (25 mM
Tris-HCI pH=7.4, 150 mM NaCl, 1 mM EDTA, 1 mM EGTA, 10 mM B-glycerophosphate, 30
mi NaF, 2 mM NasVOy, protease and phosphatase inhibitor cocktail). The homogenates
were centrifuged (74,200 x g for 15 min at 4°C) and the supernatants were used for the
analysis of soluble Tau. The concentration of total protein in the soluble fractions of cortex
samples was determined by a BCA protein quaniitation assay (Thermo Fisher Scientific,
Rockford, I, USA).

8.1.6. Analysis of pTau presence by Western Blot

To probe for immunoreactivity in the brains of mice administered ACI-36-2B6-Ab2 and ACI-
36-3A8-Ab2, two antibodies reported to bind pTau PHF epitopes (Greenberg et al., 1892;
Reig et al., 1895; Hoffmann et al., 1997) were used in Western-blot (WB) assays. Soluble
fractions from cortex were diluted by adding an equal volume of sample buffer A (125 mM
Tris-HCI pH 6.8, 4% [w/v] sodium dodecyl sulfate [SDS], 20% glycerol, 0.01% bromophenol
biue, 5% B-mercapiosthanoi), and the samples were heated to 85°C for 10 min. 30 pg of
sample was loaded onto a 4-12% Bis-Tris gel (Invitrogen, Basel, Switzerland) and run in
MOPS SDS buffer (invitfrogen). Proteins were transferred to a 0.45 ym PVDF membrane in
transfer buffer (25 mM Tris pH 8.6, 190 mM glvcine, 20% methanol). To verify protein
transfer, the membranes were stained with Ponceau 3 for 5 min, washed, and blocked for 1
hour in blocking buifer (5% BSA in TBS [50 mM Tris-HCI, pH 7.6, 150 mM NaCl}).
Membranes were blotted overnight at 4°C with the primary antibodies in blocking buffer
and 0.1% Tween. The two pTau PHF-specific primary antibodies used for the WBs were:
ant-pS396 (PHF-13 epitope; AbCam, Cambridge, UK, used at 3 pg/mi), specific to
phosphorylated Ser396 {(pS396) of human or murine pTau (Hoffmann et al., 1997), and AD2
(PHF-1 epitope; BioRad, Reinach, Switzerland; used at 0.4 ug/iml), specific for human and
murine pS396 and phosphorylated Serd04 (pS404; Reig et al., 1995). For total Tau WBs,
Taub (0.5 pg/mbl), an antibody that binds both human and murine Tau (BD Biosciences,
Allschwil, Switzerland), was used. Following incubation with the primary antibody,
membranes were washed with 0.1% Tween in TBS, and incubated with the secondary
antibodies: goat anti-mouse-IRDye800 or goat anti-rabbit-iIRDye680 (beth from Li-Cor
Biosciences, NE, USA), both diluted 1:15000 in BB and 0.1% Tween. Membranes were
then incubated 1 hour at room-temperature protected from light, washed for 15 min 3-times
with 0.1% Tween in TBS, and for 5 min 2-times with TBS, and bands quantified using Li-Cor

Odyssey near-infrared imaging system (Li-Cor). Bands were normalized to B-actin
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expression (AbCam; used at 0.4 ug/mb). To verify the identification of the human transgenic
versus the mouse endogenous Tau bands, blots were probed with an antibody specific for
human total Tau {Tau13, AbCam; not shown). Additionally, membranes were probed with
an anti-mouse primary antibody, to verify that the treatment antibodies, ACI-368-2B6-Ab2
and ACI-36-3A8-Ab2, wera not present in the denatured test samples in sufficient quantity

EREN

{o interiere with the binding of anti-pS388 or ADZ. No intact or denatured treatment

antibodies were detected (results not shown) in the samples used for this study.

6.1.7. Statistical analysis

Data were analyzed using non-paramefric Kruskal-Wallis rank sum statistics, and if
significant at the P<0.05 level, a Dunn’s post-hoc test was used comparing all groups
(GraptiPad Prism, GraphPad Software, CA, USA). Resulls are presented as individual data
points showing mean + SEM. Differences with #<0.05 were considered as statistically

significant.
6.2 Resulls

6.2.1. Brain TAU pathology by immunohistochemical ({HC) quantitation

Two i.p. injections of ACI-36-286-AbZ2 and ACI-36-3A8-Ab2 did not show any gross adverse
effects during the study period. Staining for pT231 and pS235 using AT180 by IHC, showed
increased immunoreactive area (IR} in the amygdala following ACI-36-3A8-Ab2 freatment
(). Mice treated with 3 mg/kg ACI-36-2B6-Ab2 had significantly less AT180 IR area in the
hippocampus {).

ACI-36-3A8-AB2 freatment increased AT180 IR pTAU compared to the PBS group in the
amygdala. In the hippocampus ACI-38-2B6-AB2 freatment decreased pTAU. AT180
specifically labels pTAU. The frequency of AT180 IR cells was decreased in ACI-36-2B6-
AB2 treated mice. This effect was stronger in the low dose {3 mg/ka) group (ACI-36-2B6-

AB2 LD). The somal staining pattern does not differ among groups.

Al the higher 10 mg/kg dose, a non-significant frend for less AT180 IR was seen in the
hippocampus for both ACI-36-2B6-Ab2 and ACI-36-3A8-Ab2, when compared {o vehicle
conirol treated mice. Qualitatively, ACI-36-28B6-Ab2 treated animals showed a lower number

of hippocampal neurons with highly intense AT180 labeling.

6.2.2. Reduction of total Tau level in brain fraction folfowing passive immunization

The effect of the treatments on pTAU and TAU in the brain fraction containing soluble
proteins was measured using an MSD duplex assay. Levels of tolal soluble TAU in the
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cortex was significantly reduced in mice treated with ACI-36-2B6-Ab2 and ACI-36-3A8-Ab2
(p<0.01; Figure 3 upper panet). The levels of soluble pTAU was also significantly reduced
(p<0.05; Figure 3 lower panel}, with the 3 mg/kg dose of ACI-36-2B6-Ab2 demonstrating the
greatest decrease (p<0.01). The ratio of pTAU to total TAU remained unchanged. The
ievels of soluble TAU and pTAU did not change in samples from hippocampus (not shown

here).

6.2.3. Effects of ACI-36-2B6-Ab2 and ACI-36-3A8-Ab2 Administration on the Presence of
Phospho-Tau Epitopes present in Paired Helical Filaments (PHFs)

Structurally, neurofibrillary tangles (NFTs) consist of paired helical filaments (PHFs)
composed of the microtubule-asscciated protein Tau, found primarily in a hyper-
phosphorylated state (Alonso et ai., 1997). The objective of this study was to use antibodies
that recognize pTau PHF to probe for and quantify these pTau PHF epitopes in the brains of
Tau transgenic mice, following the adminisiration of ACI-36-2B6-Ab2 and ACI-36-3A8-Ab2.

To measure the effects of two ACI-36-2B6-Ab2 or ACI-36-3A8-Ab2 administrations on the
quantity of well documented Tau PHF phospho epitopes, brain cortex soluble fractions from
treated Tau Tg mice were probed with AD2 (PHF-1 epitope, pS386/p5404) and anti-pS396
antibody (PHF-13 epfiope, pS396} using WBs. The immunoreactivity was quantifisd using
an infrared imaging system. The effects of ACI-36-3A8-AB2 and ACI-26-2B6-AB2Z treatment
on AD2 PHF immunoreactivity in the cortex of Tau Tg mice were determined using AD2
which probes for pS396 and pS404, two previously documented PHF phospho residuss of

Tau (Greenberg et al., 1892; Reig et al., 1995).

Bands, indicating human and mouse pTau phosphorylated on S386 and S404 using the
ADZ {PHF-1) antibody, were quantified using a Li-Cor infrared imaging system. Values for

individual mice as well as the mean = SEM are determined.

A non-significant  trend was  observed for a reduction in AD-Z-positive pTau
immunoreactivity was observed for the transgenic human pTau band. However, a significant
reduction in the quantity of mouse ADZ-positive pTau was observed in mice treated with 3
myg/kg of ACI-36-2B6-Ab2Z, and a non-significant trend when treated with either 10 mg/kg of
ACI-36-2B8-Ab2 or ACI-36-3A8-Ab2

When a different antibody that specifically recognizes pTau p3396 was used for staining

{Hoffmann et al., 1997), an even greater effect was observed. Mice treated with 3 mg/kg of

ACI-36-2B6-Ab2 had significantly less pS396-positive human fransgenic and mouse

endogenous pTau, with a trend towards reduction when treated with 10 mg/kg ACI-36-2B6-

Ab2 or ACI-36-3A8-AbZ2. To assess the effects on fotal human and mouse Tau, whi~»
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includes both non-phosphorylated and all pTau, blols were probed with the Taubd antibody.
Compared to vehicle control, total Tau was not modulated by ACI-36-286-Ab2 or ACI-36-
3A8-Ab2 administered at 10 mg/kg, however a trend for reduced total Tau was observed for
mice administered ACI-36-2B6-Ab2 at 3 mg/kg.

6.2.4 Summary

Two peripheral administrations of Tau Tg mice with the anti-pTAU antibody ACI-36-3A8-
Ab2 significantly reduced soluble TAU and soluble pTAU in the brain cortex. Two peripheral
administrations of Tau Tg mice with the anti-pTAU antibody ACI-36-2B6-Ab2 significantly
reduced soluble TAU and soluble pTAU in the brain corlex. Additionally, ACI-36-2B6-AbZ
significanly reduced pTAU immunoreactivity in the hippocampus. These resulls
demonstrate the ability of passive anti-pTAU immunization, using ACI-36-2B6-AbZ and ACH-

36-3A8-Ab2 antibodies, in reducing tauopathy.

Two peripheral administrations of ACI-36-2B6-Ab2 at 3 mg/kg to Tau Tg mice reduced the
presence of pTau PHF epitopes in the corlex as measured by Western-biotting. At a higher
dose of 10 mg/kg, both ACI-36-2B6-Ab2 and ACI-36-3A8-Ab2 showed a trend towards
reduced pTau PHF epitope immunoreactivity. These resuits show that ACI-36-2B6-Ab2 and

ACI-36-3A8-AbZ antibodies may be suitably used in passive immunotherapy agsinst
fauopathies such as Alzheimer's Disease.
EXAMPLE 7: 1-month treatment of human Tau over-expressing mice

71 Methods

7.1.1 Mice and freatments

Tau transgenic mice were used and administred the freatment antibodies as shown in the
Table in Method 6.1. (study no.2.}

7.1.2. Behavioral testing — Morris water-maze (MWM) task

Following the last administration, a water-maze (MWM) task was performed to test for
spatial memory performance on mice treated according to 6.1.1. The MWM testing was
performed with all enclosed animals in week 4 after start, The MWM consists of a white
circular pool with a diameter of 100 cm, filled with tap water at a temperature of 21x2 °C.
The pool is virtually divided into four sectors. A transparent platform (8 cm diameter) is
placed about 0.5 cm beneath the waler surface. During all test sessions, the platform is

located in the southwest quadrant of the pool. Each mouse had to perform three frials on
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each of four consecutive days. A single trial lasted for a maximum of ong minute. During
this time, the mouse had the chance fo find the hidden, diaphanous target. After each trial
mice were allowsd to rest on the platform for 10-15 sec o orientate in the surrounding. At
least one hour afier the last trizl on day 4, mice had {0 fullill a so-called probe trial (PT).
During the PT, the platform was remaovad from the pool and the number of crossings over
the former targel position was recordad by the experimenter together with the abidance in
this quadrant. For the quantification of escape latency (the time [seconds] the mouse
needed to find the hidden platform and therefore o escape from the water), of pathway (the
length of the trajectory imeter] to reach the target), of targst zone crossings and of the
abidance in the torget guadrant in the PT, a computerized tracking systermn (Biobserve
Software) was used. All animals had to perform a visual test after the PT on the last day to
sxclude influence of insufficient secing abilities on behavioral results.

7.1.3. Brain Tau pathology determination by imiunchistochiemical (IHC) quantiiation

Mice were euthanized 1 day following the MWM (1 wesk following last administration) to
determing Tau pathology in the brain. Brain Tau pathology was deiermined in hippocampus
and amygdala by immunohistochemical (JHC) quantitation using ATI180 (anti-pTauy,
pT231/pS235) and HT7 (human-specific anti-Tau) antibedies. Furthermore, the treatment
effects on soluble pTau and seoluble Tau in cortex and hippecampus was measurad in the
homogenate fraction using MesoScale Discovery (MSD) duplex technology, probing for
oTau (pT231) and tolal Tau None of the antibodies used for sither the IHC or the MSD

assays have an epitope that overlaps with the treatment antibody used in this study.

7.1.4. Sample preparation for the analysis of soluble Tau in corfex and hippocampus

Mice were suthanized for iissug coliection, one week following the last treatment
administration. Cortex and hippocampus were homagenized in 100 to 200 ul of cold
extraction buffer 1 (25 mM Tris HCI pH=7.4, 150 i NaCl 1 mM EDTA, 1 mb EGTA, 10
mi B-glycerophosphate, 30 mM MaF, 2 mM Na;VO,, protease and phosphatase inhibitor
cocktails). The homogenates were cenirifuged (74,200 g for 15 min at 4°C) and the
supematants were used for the analysis of soluble Tau in cortex and hippocampus (Figure
4-1). The peflets were resuspended in 100-200 ul. extraction buffer 2 (10 mM Tris HCI
pH=7.4, 800 mM NaCl, 300 mM sucrose, TmiM EGTA, protease and phosphatase inhibitor
cecklails) and transferred o a 1.5 mlb twbe. The solutions were centrifuged (4,000 g for 20
min at 4°C) and the supernatants transferred to ultracentrifugation tubes. Sarkosyl (a 30%
aguecus sofulion) was then added to a final concentration of 1% and incubaled for 1.8
hours at room temperature. After centrifugation (74,200 g for 30 min at 4°C) the
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supernatants were discarded and the pellets were re-suspended in 100 pi buffer 3 (50 mM
Tris-HCI, pH=7.4). The re-suspended pellets were used as sarkosyl-insoluble (SinT) Tau in
cortex and hippocampus. The concentration of total protein in the soluble and SinT fractions
samples was determined by a BCA protein quantitation assay (Thermo Fisher Scientific,
Rociford, 1L, USA).

7.1.5. Western Blots for pTau PHF and Tau

To evaluate the effect of ACI-36-2B6-Ab1 administration on the presence of pTau PHF in
brain cortex and hippocampus, two antibodies reported to bind pTau PHF epitopes
(Greenberg et al,, 1992; Reig ef al., 1895; Hoffmann et al., 1997) were used in Western-blot
(WB) assays. Soluble and SinT fractions from cortex and hippocampus were diluted by
adding an equal volume of sample buffer A (125 mM Tris-HCI pH 6.8, 4% [w/v] sodium
dodecyt sulfate [SDS], 20% glycerol, 0.01% bromophenol biue, 5% B-mercaptoethanol), and
the samples were heated to 95°C for 10 min. 30 pg of sample was loaded onto a 4-12%
Bis-Tris gel (Invitrogen, Basel, Switzerland) and run in MOPS SDS buffer (Invitrogen).
Proteins were fransferred to a 0.45 pm PVDF membrane in transfer buffer (25 mM Tris pH
8.8, 190 mM glycine, 20% methanol). To verify protein transfer, membranes were siained
with Ponceau S for 5 min. Membranes were then washed, and blocked for 1 hour in
blocking buffer (5% BSA in TBS [50 mM Tris-HCI, pH 7.6, 150 mM NaCll). Membranes
were blotted over-night at 4°C with the primary antibodies in blocking buffer and 0.1%

Tween.

The two pTau PHF-specific primary antibodies used for the WBs were: anti-pS396 (PHF-13
epitope; AbCam, Cambridge, UK; used at 3 pg/mL), specific to phosphorylated Ser398
(pS396) of human or murine pTau (Hoffmann et al., 1997), and AD2 (PHF-1 epitope;
BioRad, Reinach, Switzerland; used at 0.4 pyg/mL), specific for human and murine pS396
and phosphorylated Serd04 (pS404; Reig et al., 1995). For detection of target effects, ACI-
36-2B6-Ab1 was used for blotting at 1.6 pg/mL. For total Tau WBs, Taub, an antibody that
binds both human and murine Tau (BD Biosciences, Allschwil, Switzerland), was used at
0.5 pg/ml.. All membranes were additionally blotted for B-actin (AbCam; used at 0.4 pg/mL)
to normalize for protein loading.

Following incubation with the primary antibody, membranes were washed with 0.1% Tween
in TBS, and incubaled with the secondary antibodies: goat anti-mouse-IRDye800 or goat
anti-rabbit-IRDyet80 (both from Li-Cor Biosciences, NE, USA), both diluted 1:15,000 in BB
and 0.1% Tween. Membranes were then incubated 1 hour at room-temperature protected

from light, washed for 15 min 3-times with 0.1% Tween in TBS, and for 5 min 2-limes with
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TRS, and bands quantified using Li-Cor Odyssey near-infrared imaging system (Li-Cor).
Bands of interest were normalized to B-actin expression. To verify the identification of the
human fransgenic versus the mouse endogenous Tau bands, blots were probed with an
antibody specific for human total Tau and does not cross-react with murine Tau (Taut3,
AbCarm; not shown). Additionally, membranes were probed with an anti-mouse primary
antibody, to verify that the freatment-antibody, was not present in the denafured test
samples in sufficient quantity to interfere with the binding of the primary blotting antibodies.
No intact or denatured treatment antibodies were detected (results not shown) in the
samples used for this study. Values are expressed as arbitrary B-actin-corrected

immunaoreactivity (IR).

7.1.6. Statistical analysis

Data were analyzed using a one-way ANOVA, followed by Dunnett's muiltiple comparison
post-hoc test (GraphPad Prism, GraphPad Software, CA, USA) comparing each treatment
to Tg control-treated mice. Results are presented as individual data points showing mean %
SEM. Differences with p<0.05 were considered as statistically significant. Singie values that
were identified as significant (p<0.08) outliers by Grubb’s extrame studentized deviate test,

were excluded
7.2  Resulls

7.2.1. Behavioral testing — Morris water-maze (MWWM) task following passive immunization

Four i.p. injections of ACI-36-2B6-Ab1 administered weekly at 3 mg/kg or 1 mg/kg over a
four week period did not show any gross adverse effects.

During the last week of treatment, spatial navigation learning and memory of animals wera
evaluated. Animals had to fulfill 4 days of training with 3 trials per day followed by one probe
irial and visual test. Escape latency (the time [seconds] the mouse needed to find the
hidden platform and therefore to escape from the water), the pathway (the length of the
trajectory [meter] to reach the {arget), the swim speed (calculated guotient of pathway and
escape latency), the number of target crossings and the abidance in the target guadrant

were evaluated.

Tg (group A) as well as nTg (F) control animals freated with vehicle showed the expecied
tearning curves when evaluating escape latency and length of the swimming path fo reach
the platform over the four testing days. Tg conifrol (A) animals had a significant leaming
impairment as shown by flatter learning curves in escape latencies and swimming paths

compared to nTg control animals (F). Escape latencies and swimming path wera
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significantly {Two Way ANOVA) longer on training days 3 and 4 (p<0.001; Bonferroni’s post
test). Treatment with ACI-36-2B6-Ab1 and ACI-36-3A8-Ab1, low or high dose (groups B and
C and D and E, respectively) did not lead to a significant improvement of spatial leaming
abilities compared to Tg control animals {(group A) and showed similar learning curves.
When adjusting the day 1 performance of each group to 100% and all further days as
(both dosages). The effect reached statistical significance for swimming path length on day
3 (p<0.01 group D and p<0.05 group E) and day 4 (p<0.05 group D).

For the ACI-36-2B6-Ab1 treated mice (both dosages) a slight improvement can be seen in

swimming path length, although without statistical significance.

No differences between freatment groups were detected in terms of swimming speed on all

four training days.

The resuits from the MWM test demonstrated frends foward improved spatial learning for
mice treated with ACI-36-2B6-Ab1 and ACI-36-3A8-Ab1.

7.2.2. Brain TAU pathology by immunohistochemical (IHC) quantification

The AT180 antibody stains the endogenous and human pTAU (doubly phosphorylated at
Thr231 and Ser235).

AT180 R in the amygdala and hippocampus after ACI-36-2B6-AB1 and ACI-36-3A8-AB1
immunization was determined. The AT180 IR area percentage in the amygdaia and

hippocampus was measured.

The amount of infrasomal pTAU in nTg controls was significantly lower compared to Tg
groups (p<0.001). In the amygdala, a tendency to increase somal pTAU was observed for
the 3 mg/kg ACI-36-2B6-Ab1 treatment. In contrast, both dosages of ACI-36-2B8-Ab1
tended to lower pTAU compared to vehicle freated animals in the hippocampus. Mean

staining intensities were comparable in all transgenic groups.

ACI-36-3A8-Ab1 treatment did not alter somal pTAU in the hippocampus and amygdala and
neuronal pTAU levels in the amygdala and hippocampus did not differ significantly among
treated transgenic groups. Mean and sum of staining intensities were comparable in all

{ransgenic groups.

Since the HT7 antibody is specific for human TAU, only little signal was measured in nTg
controls, that derives from autofluorescence of lipofuscine dots above seven pixel in size.
ACI-36-2B6-Ab1 treatment did not alter somal HT7 positive IR area in the hippocampus ()
compared to the vehicle control (PBS). In the amygdala, mice receiving the lower dose nf
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ACI-36-2B6-Ab1 tended to have higher levels of {otal human TAU (T-{est: p = 0.0854) in
terms of IR area (). This increase was also qualitatively visible as increase of the area of
staining and the staining intensity in individual neuronal somata. No statistically significant

treatment induced differences were observed in the hippocampal neurons.

ACI-36-3A8-Ab1 treatment did not significantly alter somal HT7 positive IR area in the
amygdata () and the hippocampus () compared to the vehicle control (PBS). Mean and sum

of staining intensities were comparable in all transgenic groups (data not shown).

Brain Tau pathology did not show a change in total Tau or pTau levels in the brain soluble
fraction, however immunostaining of brain sections demonstrated a reduction in

hippocampus pTau in mice treated with ACI-36-286-Ab1.

7.2.3. Effects of anti-Tau antibody Administration on Phospho-Tau Epitopes present in
Paired Helical Filaments (PHFs)

Alzheimer's Disease (AD) is characterized neuropathologically by neurcfibrillary tangles
(NFTs; Braak, Braak, & Bohl, 1993). Structurally, NFTs consist of paired helical filaments
(PHFs) composed of the microtubule-associated protein Tau, found primarily in a hyper-
phosphorylated state (Alonso et al., 1987). The objective of this study was to reduce these
pTau PHF epitopes in the brains of Tau transgenic mice by four administrations of the anti-
pTau antibody ACI-36-2B6-Ab1 and ACI-36-3A8-Ab1.

To measure the effects of four ACI-36-2B8-Ab1 administrations on the guantity of well
documented Tau PHF phospho epitopes, brain cortex and hippocampus soluble and SinT
fractions from freated Tau Tg mice were probed with ADZ (PHF-1 epifope, pS386/pS404)
and anli-pS396 antibody (PHF-13 epitope, pS396) using WBs. As markers of Tau PHFs,
the presence of pS396/pS404 have been previously documented (Greenberg et al., 1982;
Reig et al., 1995), and more specifically the pS396 site (Hoffmann et al., 1897). In the Tau
Tg mice, Tau is expressed as endogenous murine Tau and as the human Tau transgene,
with a molecular-weight difference that can be clearly identified on WBs wnen a blotting
antibody binds Tau from both species and Tau from the two different transcripts is
expressed in sufficient amounts. Therefore when possible, the endogencus mouse and
human fransgenic Tau bands were identified for each blotling antibody and quantified
separately. To verify the migration patterns for these Tau bands in our WB assays, an anti-
Tau antibody that binds to total Tau, but is human specific (Tau13), and therefore only
shows the human fransgene in Tau Tg brains was used for Tau Tg control samples to verify
migration patterns for human and mouse Tau in the Tau transgenic mice. Additionally, all

quantified bands were normalized o B-actin.
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The presence of PHF epitopes, probed for in the soluble fraction from brain cortex, was
reduced in ACI-36-2B6-Ab1 and in ACI-36-3A8-Ab1 treated mice. This was significant for
both the mouse and human bands, using the pS396 (PHF-13) antibody for the WBs (Figure
5A and B).

When the AD2 (PHF-1, p8396/pS404) antibody was used for WBs of extracts from ACI-36-
286-Ab1 and ACI-36-3A8-Ab1 treated mice, a significant reduction was observed (Figure
5C).

A note should be made that even though the two PHF-specific antibodies that were used for
these WBs have similar epitopes and good specificity to their phosphorylated targel(s), the
pS396 (PHF-13) antibody appears 1o have a betler signal-to-noise ratio and was the betfer

overall antibody for these WBs.

The direct target effect of the treatment-antibody was probed for in the cortex using ACI-36-
2B6-Ab1 and the ACI-38-2B6-Ab1, respectively, as the blotling antibody. This anti-pTau
antibody binds to the same phospho-Tau epitope as the ireatment antibody used in this

study. Blots had previousily been probed with a secondary anti-mouse 1gG antibody only.

Bands were quantified using an infrared imaging system. Values for individual mice as well
ast
No signal above background was detected, verifying the lack of blocking effects or

interference by the treatment antibody in these samples (data not shown).

In ACI-36-2B8-Ab1 treated mice, a trend towards a reduced signal down fo the level of
control-treated nTg mice was observed, indicative of a direct target effect (Figure 5G).In
ACI-38-3A8-Ab1 freated mice no significant effects of treatment were observed (Figure
5QG)..

The significant effect of of ACI-36-2B6-Ab1 treatment on total Tau in the soluble cortex of
Tau Tg mice was observed, using a Taub antibody for blofling which binds both the
endogenous mouse Tau and the transgenic human Tau (Figure SH and 51). A significant
reduction in total Tau was observed for both endogenous mouse Tau and the fransgenic

human Tau in the soluble fraction of brain cortex.

Bands, indicating the mouse A) and human B) total Tau (Taub), were quantified using an
infrared imaging system. Values for individual mice as well as the mean = SEM are

determined.

The presence of PHF epitopes in the detergent insoluble Tau fraction was done by

preparing sarkosyl-insoluble (8inT) brain fractions.
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Bands were quantified using an infrared imaging system. Values for individual mice as well
as the mean = SEM are determined.

Much less Tau was present in this fraction when compared to the scluble Tau fraction, both
in the cortex and in hippocampus. This may be due to the age of the Tau Tg mice used in
this study, which at 4 months may not have accumulated a significant amount of insoluble
and aggregated Tau in the hippocampus and cortex. Therefore, when probing for PHF
epitopes in the SinT fraction, only the AD2 (PHF-1, pS396/nS404) antibody provided a
signal that was sufficient for reliable quantization of bands.

Mice treated with 1 mg/kg of ACI-36-2B6-Ab1 and with 1 mg/kg of ACI-36-3A8-Ab1,
respectively, had a significant reduction in the PHF-1 epitope in bands representing the
endogenous mouse Tau (Figure 5C). Signals observed for the transgenic human band were

not intense enough 1o be quantitated reliably.

The hippocampus was also probed, using the same antibodies and fractions as that for the
cortex. Lower signals for all blotting antibodies were detected in fractions from hippocampus

compared to that of cortex.

The effects of ACI-36-2B6-AB1 and ACI-36-3A8-AB1 treatment on p8396 (PHF-13)

immunoreactivity in th

i jed

soluble hippocampus of Tau Tg mice was determined. Bands,
indicating the mouse A} and human B) pTau pS396 (PHF-13) epitopes, were quantified
using an infrared imaging system. Values for individual mice as well as the mean £ SEM are

determined.

ACI-36-2B6-Ab1 treatment did not significantly alter the presence of the pS396 (PHF-13)
epitope in the mouse Tau soluble hippocampus fraction, with a small frend for a reduction in

the human transgens band.

ACI-36-3A8-Ab1 treatment showed trends towards a reduction in the presence of the pS396
(PHF-13) epitope in the mouse Tau soluble hippocampus fraction and the human fransgene
band.

Simitarly to what was observed for pS396 (PHF-13) WBs, a irend for a reduced signal was
detected in both extracts of ACI-36-2B6-Ab1 and ACI-36-3A8-Ab1 treated mice for total Tau

in the human Tau soluble hippocampus fraction.

Akin to the cortex SinT sampiles, the SinT fraction from hippocampus had very low levels of
pTau. Mice treated with ACI-36-2B6-Ab1 and ACI-36-3A8-Ab1, respectively, had no change

in the PHF-1 (pS306/pS404) epitope in bands representing the endogencus mouse Tau.
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Signals observed for the transgenic human band were not intense encugh for reliable

quantization.

7.2.4 Summary

The study indicates that passive immunization using four administrations of a phosphosite-
specific anti-pTau antibody ACI-36-2B6-Ab1 and ACI-38-3A8-Ab1 aniibodies improves

spatial learning and reduces brain pTau pathology.

Four peripheral administrations of the anti-pTau antibody ACI-36-286-Ab1 at 1 and 3 ma/kg
to Tau Tg mice reduced the presence of pTau PHF epitopes in the cortex as measurad by
Western-blotting. A trend for reduction was observed in the hippocampus. Similarly, a
reduction in total Tau was also observed. A significant reduction in pTau PHF-1
immunoreactivity was observed in the insoluble cortex fraction, and a frend was also
observed which indicated direct targel effecits of the antibody treatment. These resulls
provide further support for anti-pTau antibodies ACI-36-2B6-Ab1 and ACI-36-3A8-Ab1 in

passive immunotherapy against tauopathies such as Alzheimer’s Disease.

EXAMPLE &: 3-month treatment of human Tau over-expressing mice
8.1 Methods
8.1.1 Mice and freatments

Tau transgenic mice were used and administred the treatment antibodies as shown in the
Table in Method 6.1. (study no. 3) and mice were assigned to 4 different treatment groups
as described in the table below.

Group zj,zlf);iie ngo Age at start | Sex n Treatment
3months | iz, | PBS i.p. 10 pif ]
A TMHT Tg (£2 weeks) | mixed | 15+1 (control) | g bw. weakly
3 months ACL-36- |, p. 10 ulif ;
B TMHT Tg (£2 weeks) mixed | 18+1 | 2B6-Ab1 | b W weekly
e (1 mg/kg) | ¥V
3 ! ACI-36- 5. 10 ul
L C CTMHT Tg months L ixed | 15+1 | 2B6-Ab1 | P TOHYE | ey
(£2 weeks) . b.w.
(3 mg/kg)
- , 3 months . ., 1 PBS i.p. 10 ylg
F TMHT nTg £ weeks mixed | 15+1 control bw. weekly
)

In total 45 Tg mice plus 3 reserves allocated to treatment groups A to C and 15 nTg mice
plus 1 reserve (group F) were treated onday 0, 7, 14, 21, 28, 35, 42, 49, 56, 63, 70, 77, and
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84 by i.p. injection of either PBS (vehicle control) or anti-pTAU antibody, ACI-36-2B6-Ab1 or
ACI-36-3A8-Ab1. Animals were randomly enclosed in 5 different starting groups (scales)
comprising animals of all freatment groups. The number of animals in a scale was limited to
ensure same age and uniform handling. Following the 12™ administration, a water-maze
(MW M) task was performed to test for spatial memory performance. Following the MWM,
mice were administered the test article one additional time (13" injection) before being
euthanized 24 hours later do determine Tau pathology. Brain Tau pathology was
determined in hippocampus and amygdala by immunochistochemical (IHC) quantitation
using the AT180 (anti-pTau, pT231/pS235) antibody. Furthermore, the freatment effects on
soluble and sarkosyl-insoluble Tau and pTau in coriex and hippocampus were measured

using MesoScale Discovery (MSD) technology, probing for pTau (pT231 and p8398) and

8.1.2. Behavioral testing — Morris water-maze (MWM) task

This experiment was performed according o the protocol described in Example 7.1.2. In
week 12, spatial navigation was tested in the Morris Water Maze (MWM) to evaluate
learning and memaory.

8.1.3. Molecular Biology

Total TAU and Tau phosphorylated at Thr231 and at pS398 was quantified in brain
homogenates of Tg animals by using an immunosorbent assay from MesocScale Discovery
(MSD)

8.1.4. Brain Tau pathology defermination by immunohistochemical (IHC) quantitation

This experiment was performed according to the protocol described in Example 7.1.3. TAU
pathology was determined by AT180 immunoreactivity in the hippecampus and amygdala of

8 animals per group.

8.1.5. Effects of Three Month anti-Tau antibody Administration on Phospho-Tau Epitopes
present in Paired Helical Filaments (PHFs)

This experiment was performed according to the protocols described in 7.1.4., 7.1.5. and
7.1.6. To measure the effects of four ACI-36-2B8-Ab1 and ACI-36-3A8-Ab1 administrations
on the guantity of well documented Tau PHF phospho epitopes, brain cortex and
hippocampus soluble and SinT fractions from treated Tau Tg mice were probed with AD2
(PHF-1 epitope, pS396/pS404), anti-pS396 antibody (PHF-13 epitope, pS396) and AT180
(pT231/pS235) using WBs.
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8.1.6. Effect of 3 month anti-Tau antibody administration on Phospho-Tau epitopes using
biGT Tau bigenic mice
Study no. 4 was done using bigenic Tau mice as shown in Method 6.1, Brain corex
samples were prepared as shown in Figure 4-2, using the total homogenate (TH) or the
soluble fraction (81) for wastern bloting.  Membranes were probed using the following
blotling antibodies for pTau or total Tau:

s HT.7 (26ng/mi), specific to total human Tau

s PHF-13 (p83988) at 17500 dilution

s AT180 (pT231) at 2.47ugimi

o  AT8 (p8202) at 3ug/mi

o pPE404 2t 1:5000 dilution

s pS400 at 1:5000 dilution

All quartifications were normalized to §-actin.

RECTIFIED SHEET (RULE 91)
ISA/EP
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8.2 Resuits for ACI-36-2B6-Ab1 antibody

Thirteen i.p. injections of ACI-36-2B6-Ab1 administered weekly at 1 or 3 mg/kg over a

twelve week study period did not show any gross adverse effects.

8.2.1 Behavioral results — Morris waler maze

The results from the MWM test demonstrated strong trends toward improved spatial
learning for mice treated with ACI-36-2B6-Ab1 (Figure 9).

uring the last week of treatment, spatial navigation learning and memory of animals
were evaluated. Animals had {o fulfili 4 days of training with 3 {rials per day foliowed by
one probe frial and visual test. Escape latency (the time [seconds] the mouse needed o
find the hidden platform and therefore to escape from the water), the pathway (the length
of the trajectory [meter] to reach the target), the swim speed (calculated quotient of
pathway and escape latency), the number of farget crossings and the abidance in the
target guadrant were evaluated, Vehicle treated Tg (group A) and nTg (group F) control
animals showed expecied learning curves in terms of escape latency and length of the
swimming path to reach the platform over the four tesiing days. Tg control (A) animals
showed a significant impairment of learning abilities reflected in flatter learning curves of
escape latencies and swimming paths compared to nTg control animals (group F).
Escape latencies and swimming paths were significantly (Two Way ANOVA) different on
fraining days 3 (p<0.01, latency; p<0.001, length; Bonferroni’s post test) and 4 (p<0.01;
Bonferroni’s post test). Treatment with ACI-38-2B6-Ab1, low or high dose (B and C) did
not significantly improve spatial learning abilities compared to Tg control animals (A).
When adjusting the performance of each group to 100% on training day 1 and all further
days as percentage of day 1, a slight improvement can be seen for the ACI-36-2B6-Ab1
treated mice (Jow and high dosage) in swimming path length, although without statistical
significance. No differences between treatment groups were detected when calculating
the swimming speed on all four training days. In the probe trial (PT), the abidance in the
target quadrant (south west quadrant) as well as targel zone crossings were recorded.
nTg controls {group F) spent more time in the farget quadrant and crossed the target

zone more often relative to Tg controls (group A) but without statistical significance.

Treatment with neither the low nor the high dose led t© an improvement of spatial

fearning abilities in comparison to Tg control mice as evaluated in the PT.
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8.2.2 Molecular biology

8.2.2.1 TAU in soluble fraction of cortex homogenales

Total TAU, p231TAU, p388TAU, and the ratios of pTAU to total TAU were evaluated in
the soluble fraction of cortex homoegenates of n=16 animals from group A {Tg vehicle
group; PBS), B (Tg, ACI-36-2B6-Ab1 1 mg/kg), and C (Tg, ACI-36-2B6-Ab1 3 mg/kg). A
treatment with ACI-36-2B6-Ab1 did not significantly affect total TAU and pTAU in the in
soluble cortex homogenates. However, a slight increase {withou! significance) of mean
total TAU, p231TAU, and p396TAU was observed upon ACI-36-2B6-Ab1 treatment. TAU
phosphorylation evaluated as the ratios of pTAU {o total TAU was not affected.

8.2.2.2 TAU in sarcosyl! insoluble fraction of cortex homogenates

Total TAU, p231TAU, p386TAU, and the ratios of pTAU to total TAU were evaluated in
the sarcosyl insoluble fractions of cortex homogenates of n=16 animails from group A (Tg
vehicle group; PBS), B (Tg, ACI-36-2B6-Ab1 1 mg/kg), and C (Tg, ACI-36-2B6-Ab1 3
mg/kg). A treatment with ACI-36-2B6-Ab1 did not significantly affect total TAU and pTAU
in the in sarcosyl insoluble corfex homogenates. A slight decrease (without significance)
of mean total TAU and p231TAU was observed upon ACI-36-2B6-Ab1 treatment. TAU

phosphorylation evaluated as the ratios of pTAU fo total TAU was not affected.

8.2.2.3 TAU in soluble fraction of hippocampus homogenates

Total TAU, p231TAU, p386TAU, and the ratios of pTAU to total TAU were evaluated in
the soluble fraction of hippocampus homogenates of n=16 animals from group A (Tg
vehicle group; PBS), B (Tg, ACI-36-2B6-Ab1, 1 mg/kg), and C (Tg, ACI-36-2B6-Ab1, 3
mg/kg). treatment with ACI-36-2B6-Ab1 did not significantly affect total TAU and pTAU
in the in soluble hippocampus homogenates. A slight decrease (without significance) of
TAU phosphorylation evaluated as the ratios of pTAU to total TAU was observed upon
ACI-36-286-Ab1 treatment.

8.2.2.4 TAU in sarcosyl insoluble fraction of hippocampus homogenales

Total TAU, p231TAU, p386TAU, and the ratios of pTAU to fotal TAU were evaluated in
the sarcosyl insoluble fractions of hippocampus homogenates of n=16 animals from
group A (Tg vehicle group; PBS), B (Tg, ACI-36-2B8-Ab1, 1 mg/kg), and C (Tg, ACI-36-
2B6-Ab1, 3 mglkg). A treatment with ACI-36-2B8-Ab1 did not significantly affect fotal
TAU and pTAU in the in sarcosy! insoluble hippocampus homogenates. Treatment with 3
mg/kg increased the mean fotal TAU, p231TAU as well as p396TAU, aithough without

reaching significance, whereas a slight reduction of the mean fotal TAU, p231TAU as
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well as p396TAU upon 1 mg/kg treatment was observed. TAU phosphorylation evaluated
as the ratios of pTAU to total TAU was slightly increased upon 3 ma/kg ACH-36-2B6-Ab1

treatment.
8.2.2.5, Western Blots for soluble corfex

Treatment with ACI-36-2B6-Ab1 dose-dependently reduced the presence of both the
p5396/pS404 (Figure 5D) and pT181 (Figure 5E and 5F) pTau epitopes in the soluble

fraction of brain coriex, with a significant effect at the 3 mg/kg dose.

8.2.2.6 TAU in biGT Tau bigenic mice

bIGT mice treated with ACI-36-2B6-Ab1 for 3 months had significantly reduced total Tau
in brain cortex soluble fraction (Figure 6A and 6B). A significant reduction was obssrved
for pTau epitopes pT231/AT180 (Figure 6C and 8D), pS202/AT8 (Figure 6E), and pS3886
(Figure 6F and 6G). A significant reduction was also observed in both fotal homogenate
(TH) for pTau epilope pS400 (Figures 6H and 61) and pS404 {Figures 6l. and 6M).
Furthermore, a significant reduction was also observed in soluble fraction for pTau
epitopes pS400 (Figure 64 and 6K) and a trend for reduction for pTau epitope pS404
(Figure 6N and 60).

8.2.9 Histology

8.2.3.1 Morphometry — determination of region areas

Measured region areas of the hippocampus and the amygdala not differ significantly
throughout all investigated brains which excludes negative effects on tissue during
dissection and IHC or staining (e.g. unequivocal shrinkage, different sectioning) and to a
certain degree treatment induced atrophy. Individual sections may deviate from the
individual and group mean because of e.g. folding of tissue or loss of paits of the section
during execution of the labeling protocol. Therefore, the fotal immunoreactive area [in
um2] of any labeling was normalized to the section’s individual region area [in mmm2] by
calculating the percentage of the labeled area within the region area [labeled area /
(region area * 10.000)]

8.2.3.2 Results of AT180 IH

The AT180 antibody detects the endogencus and human pTAU (doubly phosphorylaled
at Thr231 and Ser235). The amount of intrasomal pTAU in nTg controls was significantly
lower compared to Ty groups (p<0.01 as well as p<0.001). In the amygdala, the higher
dose of ACI-36-2B6-Ab1 (3 mg/kg — group C) significantly decreased the somal pTAU
compared to vehicle treated animals (Figure 7, left). The lower dose {1 mg/kg ~ group C)
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showed the same tendency but did not reach significance. The same effect was
detectable in the hippocampus where ACI-36-2B6-Ab1 reduced pTAU dose-dependently,
significant for the higher dose and tendentiously for the lower (Figure 7, right). This
decrease was alsc qualifatively visible as decrease of the area of staining and the
staining intensity in individual neuronal somata. Results of the sum staining intensities
normalized to AOIl size of the measured AT180 IR in the neuronal somata were
comparable with measured AT180 IR area percentage, including a significant dose-
dependence of the greater effect of the higher dose in the amygdala. In the hippocampus

the post hoc comparisons did not reach significance level.

8.2.4 Surnmary

Brain Tau pathology as measured by MSD did not show a significant change, however
immunostaining of brain sections demonsirated a dose-dependent with up to 60%

reduction in AT180 (pT231/pS235) immunostaining in neuronal somata.

The study shows thal passive immunization using thirteen administrations of a
phosphosite-specific anti-pTau antibody ACI-36-2B6-Ab1 can improve spatial learning

and significantly reduces brain pTau pathology.

8.3 Results ACI-36-3A8-Ab1 antibody

Thirteen i.p. injections of ACI-36-3A8-Ab1 administered weekly at 1 or 3 mg/kg over a
twelve week study period did not show any gross adverse effects.

8.3.1 Behavioral results — Morris water maze

The results from the MWM test demonstrated a significant effect of improved spatial
learning for mice treated with ACI-36-3A8-Ab1 at 3 mg/kg (Figure 10).

Vehicle treated Tg {(group A) and nTg (group F) control animals showed expected
learning curves in terms of escape latency and length of the swimming path to reach the
platform over the four testing days. Tg control (A} animals showed a significant
impairment of learning abilities reflected in flatter learning curves of escape latencies and
swimming paths compared o nTg conirol animals {group F). Escape latencies and
swimming paths were significantly (Two Way ANOVA} different on training days 3
(p=<0.01, latency; p<0.001, length; Bonferroni's post test) and 4 (p<0.01; Bonferroni’s
post test). Treatment with ACI-36-3A8-Ab1, low or high dose (D and E) did not
significantly improve spatial learning abilities compared to Tg control animals (A) when
absoluie values are analyzed. When adjusting the performance of each group to 100%
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on training day 1 and all further days as percentage of day 1, an improvement of learning
and memory abilities can be upon ACI-36-3A8-Ab1 freatment (low and high dosage).
Animals treated with the low dose of ACI-36-3A8-Ab1 (group D) performed only slightly
better in the MWM compared to Tg controls (group A). The effect of a weekly treatment
with 3 mg/kg ACI-36-3A8-Ab1 {(group E) was much more pronounced and almost
restored the performance of nTg animals. Compared to the Tg controls (A) the effect of 3
mg/kg ACI-36-3A8-Ab1 was statistically significant for swimming path length on day 3
and day 4 (p<0.05). No differences between freaiment groups were detected when

calculating the swimming speed on all four training days.

In the probe trial (PT), the abidance in the target quadrant (south west quadrant) as well
as target zone crossings were recorded. nTg controls (group F) spent more time in the
target quadrant and crossed the target zone more often relative to Tg controls (group A)
but without statistical significance. Treatrnent with neither the low nor the high dose led fo
a statistically significant improvement in comparison to Tg control mice as evaluated in
the PT. However, ACI-36-3A8-Ab1 treated animals had - although statistically
insignificantly - more target zone crossings compared to Tg control, that is in accordance
with the outcome of the swim length over the 4 training days.

8.3.2 Molecular biology

8.3.2.1 TAU in soluble fraction of cortex homogenates

Total TAU, p231TAU, p386TAU, and the ratios of pTAU 1o fotal TAU were evaluated in
the soluble fraction of cortex homogenates of n=16 animals from group A (Tg vehicle
group; PB8) and D (Tg, ACI-36-3A8-Ab1, 1 mg/kg) and of n=15 animals from group E
(Tg, ACI-38-3A8-Ab1, 3 mg/kg). A treatment with ACI-36-3A8-Ab1 did not significantly
affect total TAU and pTAU in the in soluble cortex homogenates. However, a slight
increase (without significance) of mean total TAU, p231TAU, and p396TAU was
ohserved upon ACH-38-3A8-Ab1 freatment. TAU phosphorylation at 231 evaluated as the
ratio of p231TAU to total TAU was slightly decreased after {reatment with 3 mgrkg ACH-
36-3A8-AB1.

8.3.2.2 TAU in sarcosyl insoluble fraclion of cortex homogenates

Total TAU, p231TAU, p386TAU, and the ratios of pTAU to fotal TAU were evaluated in
the sarcosyl insoluble fractions of cortex homogenates of n=16 animals from group A (Tg
vehicle group; PBS) and D (Tg, ACI-36-3A8-Ab1 , 1 mg/kg) and of n=15 animals from
group E (Tg, ACI-36-3A8-Ab1, 3 mg/kg). A treatment with ACI-36-3A8-AB1 did not
significantly affect total TAU and pTAU in the in sarcosyl insoluble cortex homogenates.
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A slight decrease (without significance) of mean fotal TAU, p231TAU, and p396TAU was
observed upon 1 mg/ ACI-36-3A8-Ab1 treatmeni. Further the p231TAU fo total TAU
ratios of 1 mg/kg ACI-36-3A8-Ab1 ireated animals showed slightly lower variability
compared {o vehicle {reated animals (but with lacking significance in F-Test: p=0.184)
without changing the mean p231TAU to total TAU ratios of the two groups. For 1 mg/kg
and 3 mg/kg ACI-36-3A8-Ab1 treated groups a slight increase of p396TAU

phosphorylation was observed.

8.3.2.3 TAU in soluble fraction of hippocampus homogenates

Total TAU, p231TAU, p386TAL, and the ratios of pTAU to total TAU were evaluated in
the soluble fraction of hippocampus homogenates of n=16 animals from group A (Tg
vehicle group; PBS) and D (Tg, ACI-36-3A8-Ab1, 1 ma/kg) and of n=15 animals from
group E (Tg, , ACI-36-3A8-Ab1, 3 mg/kg). TAU and pTAU levels in the soluble
hippocampus fractions of IRN8301 (group D) were outliers and were excluded. A
treatment with ACI-36-3A8-Ab1 did not significantly affect total TAU and pTAU in the in
soluble hippocampus homogenates. A slight decrease {(without significance) of TAU
phospharylation at 231 evaluated as the ratios of p231TAU to total TAU was observed
upon ACI-38-3A8-Ab1 treatment.

8.3.2.4 TAU in sarcosyl insoluble fraction of hippocampus homogenates

Total TAU, p231TAU, p396TAU, and the ratios of pTAU to total TAU were evaluated in
the sarcosyl insoluble fractions of hippocampus homogenates of n=16 animals from
group A (Tg vehicle group; PBS), B (Tg ACI-36-3A8-Ab1, 1 ma/kg), and C (Tg, ACI-36-
3A8-Ab1, 3 mag/kg). A ftreaiment with ACI-36-3A8-Ab1 did not significantly affect total
TAU and pTAU in the in sarcosyl insoluble hippocampus homogenates. A slight increase
{without significance) of mean total TAU, p231TAU as well as p396TAU was observed
upon ACI-36-3A8-Ab1 ireatment. TAU phosphorylation evaluated as the ratio of
p231TAU to total TAU was not affected and treatment with 1mg/kg ACI-36-3A8-Ab1
slightly reduced the ratio of p396TAU fo total TAU.

8.3.2.5. Western Blots for soluble cortex

A significant reduction of the pS386/pS5404 pTau epifope in the soluble brain cortex in
mice treated with 1 or 3 mg/kg of ACI-36-3A8-Ab1 (Figure 5D). The presence of the
human/transgenic pT181 pTau epitope was reduced in the soluble cortex fraction, with a

A

significant effect in mice treated with 1 mg/kg and trend in mice treated with 3 mg/kg
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(Figure 5E). A trend for a reduction was observed in the amount of endogenous pT181
pTau (Figure 5F).

8.3.2.6 TAU in biGT Tau bigenic mice

biGT mice treated with ACI-36-3A8-Ab1 for 3 months had significantly reduced total Tau
in brain cortex soluble fraction (Figure 8A and 6B). A significant reduction was observed
for pTau epitopes pT231/AT180 (Figure 8C and 6D), pS202/AT8 (Figure BE), and pS8396
{(Figure 6F and 6G). A significant reduction was also observed in both total homogenale
(TH) for pTau epitope pS400 (Figures 6H and 61) and pS404 (Figures 6L and 6M).
Furthermore, a significant reduction was also observed in soluble fraction for pTau
epitopes pS400 (Figure 64 and 6K) and a trend for reduction for pTau epitope p5404
(Figure 6N and 60).

8.3.3 Histology
8.3.3.1 Morphometry — determination of region areas
See Example 8.2.3.1

8.3.3.2 Results of AT180 IH

The AT180 antibody detects the endogenous and human pTAU (doubly phosphorylated
at Thr231 and Ser235). The amount of intrasomal pTAU in nTg controls was significantly
lower compared to Tg groups {p<0.001). In the amygdala, both doses of ACI-38-3A8-
Ab1 [1 mg/kg (group D) and 3 mg/kg (group E)] significantly decreased the somal pTAU
compared {o vehicle treated animals (Figure 8, left). A similar effect was detectable in the
hippocampus whare the lower dosage ACI-36-3A8-Ab1 reduced pTAU, however in this
case the higher dose was less effective and just led to a tendentious decrease (Figure 8,
right). This decrease was also qualitatively visible as decrease of the area of staining and
the staining intensily in individual neuronal somata. Results of the normalized sum of
intensities of the measured AT180 IR in the neuronal somata were comparable in the
amygdala with measured AT180 IR area percentage but reached significance for the
higher dose only. In the hippocampus the result was fotally comparable o IR area

percentage.

8.3.4 Summary
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Brain Tau pathology as measured by MSD did not show a significant change, however
immunostaining of brain seclions demonstrated a dose-dependent with up to 40%
reduction in AT180 (pT231/pS235) immunostaining in neuronal somata.

The study shows that passive immunization using thirfeen administrations of a
phosphosite-speciiic anti-pTau antibody ACI-36-3A8-Ab1 improves spatial leaming and
significantly reduces brain pTau pathology.
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The following hybridoma cell lines were deposited in the name of AC Immune SA, PSE-
EPFL Building B, 1015 lLausanne, Switzerland and Katholieke Universiteit Leuven,
Minderbroederssiraat 8a - Box 5105, B-3000 Leuven with the “Deutsche Sammiung von

Mikroorganismen und Zellkulfuren GmbH (DSMZ) in Braunschweig, Inhoffensirasse 7 B,

Deposits:

PCT/EP2011/667604

38124 Braunschweig, under the provisions of the Budapest Treaty:

Hybiridoema name Deposit number Date of deposit
SC10FSCT12A11 DSM ACC3079 August 25, 2010
6C10ESEQCH2 DSM ACC3081 August 25, 2010
SH1A11CH DSM ACC3080 August 25, 2010
6H1G6EB DSM ACC3088 August 25, 2010
2B6A10C11 DSM ACC3084 August 25, 2010
2B6GT7A12 DSM ACC3087 August 25, 2010
3ABA12G7 DSM ACC3086 August 25, 2010
3ABE12HS DSM ACC3085 August 25, 2010
7TC2(1HF10C10D3 DSM ACC3082 August 25, 2610
7C2(2)B9F11D5 DSM ACC3083 August 25, 2010
Ad-4AB-48 DEM ACC3136 August 30, 2011
AB-2G5-30 DSM ACC3137 August 30, 2011
AB-2G5-41 DSM ACC3138 August 30, 2011
A4-2A1-18 DSM ACC3138 August 30, 2011
Ad-2A1-40 DSM ACC3140 August 30, 2011
AB-1D2-12 DEM ACC3141 September 6th, 2011
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Table 1. Tau sequence, vaccing and antibody description

Dascripiion Yacecine | Sesguence®, length (n), sequence [D number Hybridomas Antihodiss
_ GCI0FOCI2AT1 | ACI33-6C10-Ab1

T4: Tau 5-20 [pY18 ] ACI33 | RQEFEVMEDHAGTY(p)GL (n = 16) (SEQ ID NO: 59) otomaeoctz | AGLA3.60T0ALD

18 Tau 206-221 [pT212, N I -

pS214] rci1 | PESRSRT(pPS(EILPTPPTR (n = 16) (SEQ 1D NO:gg) | /2 )F10C10D3 | ACH417C2-AbT

. 4 ~ ¥ ~ = 48y (O $o%, £

;;;%g_.zgg? 196-211 [pS202, GYSSPGS(pIPGT(RIPGSRSR (n = 18) (SEQID NO:61) [ e | o
BHAACH ACI-36-6H1-AB1
6H1G6ES ACI-366H1-P02

g % I 4 = F

L& Tau 401-418 [pS404, ACI38 | GDTS(p)PRHLS(PNVSSTGSID (n = 18) (SEQ 1D NO: 63) | 2BBA10CH ACI-36-2B6-Ab1

pS408] 2BBGTAI2 ACI-36-2B6-Ab2
SABAI2GT ACI-36-3A8-Ab1
3ABE12HS ACI-36-3A8-Ab2
RA-4P64B ACI-35-4A6-AD2
ABDGEA0 ACI-352G5-Ab2

TS Tau 393-408 [pS396, . . " N " AB-2G541 ACI-35-2G5-Ab3

PS404] ACHI5 | VYKS(p)PVVSGDTS(pIPRHL (n = 16) (SEQID NO:62)  |hoery R T
AG-251-40 ACI25-2A1-Ab2
A6-1D2-12 ACI35-1D2-Ab1

¥5: Control seguence: Tau ACL37 RENAKAKTDHGAEIVYKS)PWEGDTE(p)PRHL (n= 30)

378-408 [pS386, pS404] B (SEQ 1D NO: 58)

By pee e ACH3S | PGSRSRT(p)PS(p)LPTERTR (n = 18) (SEQ ID NO: 60)

%{E“ 186-211 [pS202, ACI40 | GYSSPGS(p)PGT(DIFGSRER (n = 16) (SEQ ID NO: 61)

T3 Tau 200-216 [paz0a+ noLaa | PGSEIPGT(pIPGERSRT(pPS(PILP (n = 17) (SEQ 1D NO:

DT205 & pT212+05244] 84)

T10: Tau 407416 [pS4081 ACI42 | HLS(pNVESTGEID (n = 12) (BEQ 1D NO- 65)

T11: Tau 399408 [pS404] ACI43 | VSGDTS(pIPRHL (n = 10) (SEQ ID NO. 66)

“Based on the longest isgform of human Tau (Taud41). p indicates phosphoryiated residus.

L8RSPH/TTOT QA

FOSL90/T LOTAT/R D
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PCT/EP2611/067604
Results of ACI-33 hybridoma screen
24 well plate screen 125 Flasks screen
e e . Positive oy e
t Posifive in | Positive in i laG Positive . Positive in
ELISA TAUPIR g in ELISA ©  TAUPIR
screen
1AT7 1AT
1ATH
1C11 1C11
2C9 2C8
3C3 3C3 3C3
3C5 3Ch
3E8 3E8
3G10 3G10 3G10 3G10
610 B8C10 BC10 6C10 5E10
6F3 6F3
GF8 6F8

24 well plate screen

725 Flasks screen

Positive in | Paositive in F’ut}sﬂﬂle Posithve Positive in
ELISA TAUPIR nlgG | eisa | TAUPIR
Soresgn :
286 286 - 2B6 286 2B6
2F9 2F9 2F9 2F9 2F9
2G1 2G1 2G1 2G1
3A8 3A8 3A8 3A8 3A8
3R9 3B9 3B9 3B9
3F11 3F11 3F11 3E11
4A3 4A3
401 - 4CT 4C1 4C1
4C12 4C12 4C12 4C12
4E12 4E12 4E12 4E12
5E10 5E10 5E10
5F5 5F5 5F5
7D6 7D6 7D86 7D6 7D6
BH1 6H1 BH1 6H1
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Table 4. Ranking for positive clones in ELISA and TAUPIR of ACI-36

ranking for ELIC

SA jranking for TAUPIR

3A8 : 6H1

2B6 4C1

4C1 - 3A8

oHt 4C12

4C12. 2836

261 2F9

2F9 3B9

706 2G1

389 706

412 4E12

Table 5, Results of ACI-41 hybridoma screen

24 well plate screen

T25 Flasks screen

Positive in | Positive n

ELISA

Positive
in igG
scraen

TAUPIR

Positive
in ELISA

Positive
in
TAUPIR

3011 3D

4H6

3011

8G8

109

5D10

8G8

BHS
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Table 8. Screening of hybridomas for binding to target

PCT/EP2011/067604

ELISA
Full- Full- | waiim Western
Hybridomas | Antibodies p?piig;; pe;i?ée length | fength | | PUPIR L Biot
pTau Tau
SC'EOFQC"..?A 1A|.C!’"33”' n{a . "ﬁ‘;ﬁ - 'i"
11 6C10-Ab1 j
6C10E5EQCT | ACI-33- . ] . i N i
2 6C10-Ab2
ACI-36- . , ;
SH1AT1CT 6H1-AB 4 - + ~ b +
i ACI-36- u
BH1G6ES SH1-Ab2 + - | + - + +
S g ACI-36- . . ]
2B6A10C1T1 SB6-Ab1 * - o - s b
N ACI-36- N j i )
2BBGTATZ OBB-AD? 4 - ta - + F
n ACI-36- N ] ‘ ]
3ABA12GT7 3AB-AD ; “ = - * &
3ABE12HS ’;}ggi%z + - + of 4 + +
7C2(1F10CT | ACH-41- + ) + ) >
0D3 7C2-Ab1 .
7C2(2)BOF11 | ACH41- N i N ] N )
D5 7C2-Ab2
ACI-35-
4- . & ,. » ,,.
A4-2A1-18 oA -ADT ¥ g
’ ACI—ESS- N .
A4“'2A1 "40 2A’i _Ab2 “{“ = + =
IE&CE":?)B"
Ad-4A6-18 AAB-AD - - - +
ACI-35-
-t}
Ad-4R6-48 4AB-Ab2
\ ACI-35~
-1D2- . -
AB-1D2-12 1D2-ABA + e
. ACI-35-
- hl“ s - - £
AB-2G5-08 ey -
. ACI-35-
AB-2(5-30 5G5-AD2 * - +
: ACI-35-
AB-2G5-41 2GE-AR3 E3 - + -
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Table 7. Binding affinity of anfi-tau antibodies

PCT/EP20T1/667604

Association rate

Dissociation

Dissociation

Hybridomas Apntibodies constant {kg) rate constant consiant
(1/His) {fe) (1/s) (Kp) (ni)
f?mpgm% ACI-33-6C10-Ab 0.46 x 10° 3.27 % 107 3.46
L BHIATICTT | ACI-36-8H1-Ab1 3.53 x 10* 6.80 x 107° 1.93
CBH1GBES ACH-36-6H1-Ab2 9.99 x 10° 8.58 x 107 0.96
| 2BBA10CT1 ACI-36-2B6-Ab1 6.90 x 10° 1.63 x 10™ 0.24
2B6GTA12 ACI-36-2B6-Ab2 9.11 x 10° 1.11x 10™ 0.12
3ABA12GT ACI-36-3A8-Ab1 1.01 x 10° 1.09 x 10" 0.11
3ABE12H8 ACI-36-3A8-Ab2 8.43 x 10° 1.43 x 10 0.17
Ad-4AB-18 ACI-35-4A6-Ab 1 2.00 x 10° 340 x10° 16
AB-1D2-12 ACI-35-1D2-Ab1 1.60 x 10° 9.30x 10° <6
AB-2G5-08 ACI-35-2G5-Ab1 4.80 x 10° 5.30 x 107 10
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Table 8, Peptide libraries used for epitope mapping

W 2012/645882 PCT/EP2611/067604

2. A d e o3 b ld b ok d ot d b b
St GO OO0 QOUO ooV o [ W VS UEOGIRGIEG OGO RG]
ok LALAALLLAAL AL A
~ oo L D o D I D S > > > S B > > >
R SESESESSEESES > ”
Bl e e T T e e e e e R e b R = e e e e e e e O
g B GEVEVONONOERCEONCIGIRG] 0 VEGEVECEONCEOEOEGEGEG
ol LG S G A S O Y o, EAE IS I S A
Il T X LI I LI I L X oo T I T LI IL T T I
ol o000 00000o0n £ MOS0 O000nn0n
S UTRN T NIRRT O IR TI TN R TV 1 LW oW oW oo
o =222 ZEZ2 = =2 E=EZEZ
b B > > > > > > = > > > > > >
el ol LWl o owlow 1 W oo
F M (IR T R 5 I 4 b |95 U SR N I
~§ i [TTRRTI T [ oo
wi Y C U ] o G
HeR I+ ol W o
W P WM E ) N e O O oo T T R o T M o T o S B n T & PR )
R O ST P I B T B B T B B
R s . el el < o B ol I S LR e W e g e e g e
B T TR S S S ST T P S Sl S e A
ke Lo
@ 5 B
£ [N .
e ) @
— 5 & o
R
g
o &
)
=y
2 os @
T <
[N £
w ORI E e
W bl =l <
ﬁwﬂ- »
mw sapndad oydsoyd sappded oydsoyd-uch




€Y

Table 8. Conlinued
Peptide library for T4

Tau{441) amino acid number 401 402 403 404 405 408 407 408 400 410 411 412 413 414 415 416 417 418
Amino acid ) G D T &p P R H L ) N ¥ 8§ 8 T G 3 ! D
Peptide no.
347 6 D T S P R R L
T4.41 D T S P R H L S
%{i T4.42 T Sy P R H L S(p) N
5 T4.13 Sp)y P R H L S(p) NV
2 T4.14 P R H L Sp N VvV S
f‘; T4.45 R H L Sp N Vv 8 8
;g T4.18 H L Sp) N Vv S s T
a T447 L Sp) N Vv S S T G
T4.18 Sp) NV S s T G S
T4.19 NV S S T G S |
T4.20 v § s 17T G S l o
Amine acid G o T 2 P R H i S I Y i 8 T G g ! (8]
Feptide no.
1326 G D T 8§ P R H L
@ T4.21 b T $ P R H L )
= T4.22 T 8 p R H L S N
¢ T4.23 s P R H L S N V
9 T4.24 P R H L S N V S
§ T4.25 R H L & N V s s
£ T4.26 H L s N ¥V S5 s 7T
& T4.27 L s N V S 8 T G
= 14.28 s N VvV S8 S8 T G S
T4.18 NV S S T G 8 |
T4.20 v § 8 T G 8 ! o

CEBEPO/TIOT OM

FOGLOG/NTOZAE/Ld
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Tahie 8. Continued

Peptide Hbrary for 78
Tau{441) amino acid number 208 207 208 208 210 211 212
Arsino acid P 1< 8 R g R T(p}

214 215 218 217 218 218 220 221
S{py L ?3 T F P T R

B2
£

S I

LBREPO/TIOT Ol

Peptide no

. ™87 P G S R S R T P

k) T8.8 G S8 R S R T P S

= 78.9 S R S R T P S L

& T840 R S R T{p P S L P

2 T8.11 8 R Tp) P S{py L P T

g;'s- T8.12 R Tp) P Spy L P T P

£ 18.13 Te) P Sy L P T P P
T8.14 | P S(p) L P T P P T
T8.15 Sp) L P T P P T R

Aminc acid P ¢ & R & R T P 8 L P T P P T R

Peptide no

% 846 P G S R & R T P

& T8.47 G & R S8 R T P 8

3 T8.18 s R & R T P 8 L

Q T8.19 R & R T P 8 L P

a. T8.20 s R T P S L P T

p T8.21 R T P S L P T P

& 18,22 T P S L P T P P

3 T8.23 P S L P T P P T
 T8.24 s L P T P P T R

POSLYG/LTOLIH/ LI
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Table 8 Continued
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Takle 8 Continued
Pepiide library for 73

Tau{441) amino acid number 39 384 385 398 387 388 388 400 401 402 403 404 405 4086 407 408
Amino acid_ Vv Y K Sfpy P ¥V V 5 G D T S&p) P R H L
Pepiide no.

T35 VY K Sp) P V V S

& T3.10 Y K Sp) P V V 8§ ©

% T3.14 K Sp P V V S G D

2. T3.12 Sp) P V. V. 8 & D T

% T3.13 P V V S G D T sp

2 13.14 vV V 8 6 D T Ssp P

& T3.15 v 8 ¢ D T sp P R
T3.16 s & D T S(py P R H
T3.17 G D T S P R H L

Amino acid v Y ¥ 8 p v V 5 g D T & P R H L

Fegptide no.

o 848 V. Y K S P V. V 8

e T3.19 Y K s P v V8 G

& - T3.20 K s P V V s G D

2 T3.21 s P V V § &6 D T

& T3.22 P VvV Vv S8 & D T s

% T3.23 vV VvV 8 6 Db T § P

& T3.24 v 8 & D T s P R

= T3.25 s ¢ D T S P R H
73.26 G Db T S P R H L

T8VSFO/TIOT O A0

FOSL9G/ T 0TI H/ L Od



Table 8. Tau amino acids and phospho-residues required for antibody binding.

LYY

Based on the longest iscform of human Tau (Taud41)

Vaceine Hybridoma Epitope
ACI-33 B6C10F9C12A11 Tau aa 15-20, with requirement for pY18
- ACK33 B6C10E5E9C12 Tauaa 1520, with requirement for pY18 |
ACI-36 GHIAT1ICH Tau aa 405-412, with requirement for pS409
 ACI-38  6H1GBES Tau aa 405-412, with requirement for pS409
... ACI-36 2BBA10CT1 Tau aa 405-411, with requirement for pS409
ACI-36 2BBGTA12 Tau aa 405-411, with requirement for pS409
ACI-36 3ABA12GT Tau aa 405-411, with requirement for p8409
ACI-38 3ABE12HS Tau aa 405-411, with requirement for pS409
------- ACMH 7C2(1)F10C10D3 Tau aa 208-218, with requirement for pT212 and pS214
ACI-35 A4—2Ai28 Tau aa 393-401 , with requirement for pSé@é B
ACI-35 Ad-2A1-40 Tau aa 393401, with requirement for pS396
ACI-35 AL-4AB-18 Tau aa 386-401, with requirement for pS356
ACI-35 AB-1D2-12 Tau aa 394-400, with requirement for pS356
ACI-35 AB-2G5-08 Tau aa 402-406, with requirement for pS404
ACI-35 AB-2G5-30 Tau aa 383-400, with requirement for pS396
ACI-35 AB-2G5-41 Tau aa 393-400, with requirement for pS396

T88EPH/TIOT O/

FOOLOG/LIOZER/ LD
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Table 1¢. Amino Acid Sequence of the heavy chain and light chain variable regions (VH and VK} and the CDKs

Vaccine | Hybridoma | VH VI Primer | VH VK Vi CORY WH CDR2 WH COR3| VK CDR1 VK CDRZ | VK CER3
Primer | {mix}

{mixg

ACI36 | 3A8A12G7* |SEQID |VK_AD EVQOLQQSCPELVKPGA | DIVMTQSPSSLAMSVG | GYTFETD | DINPNR | YYAVG | KSSQSVFIFASTRE |QEHYTT
NO: 46 [{SEQID SVKISCKASGYTFTDYY |QKVTMSCKSSQSVFNS | YYMN  [GGTTYN|Y (SEQ |NSGNOK | S (SEQ |PPT
and NO: 48/ MNWVKQSHGKSLEWIG | GNQKNSLAWYQQKPG [ (SEQID |GKFKG [IDNO: [NSLA IDNO:  [(SEQID
SEQID | SEQ ID NO: [ DINPNRGGTTYNQKFK | QSPKLLVYFASTRESGY |NO: 12) | (SEQID |14) (SEQID {22) NO: 23)
NO: 47 |49/ and GKATLTVDKSSSTAYM | PDRFIGSGSGTDFSLT! NO: 13) NO: 21)

SEQ ID NO: | ELRSLTSEDSAVYYCAS | SSVQAEDLADYFCQEH
51) YYAVGYWGQGTTLTVS | YTTPPTFGTGTKLELK
o S {SEQID NO: 1) (SEQ I NO: 6)

ACI-36 | 3ABA12G7* |SEQID | VK G EVQLQQSGPELVKPGA | DVWMTQTPLSLPYSLG |GYTFTD |DINPNR | YYAVG | RSSQRLV KVSNRF | SQTAHF
NO: 48 [(SEQID SVKISCKASGYTFTDYY | DQASISCRSSQRLVHS |YYMN  [GGTTYN|Y (SEQ |HSHGKT [S(SEQ |PYT
and NO: 50 and | MNWVKQSHGKSLEWIG | HGKTYLHWYLOKPGQS [(SEQID [|QKFKG D NO: [YLH (SEQ{IDNO: [(SEQID
SEQID {SEQID NO: [ DINPNRGGTTYNQKFK | PKLLIYKVSNRFSGVPD |NO: 12) | (SEQID |14) 1D NC: 24)| 25) NO: 26)
NO: 47 [51) GKATLTVDKSSSTAYM | RFSGSGSGTDFTLKISR NC: 13)

ELRSLTSEDSAVYYCAS | VEAEDLGVYFCSQTAH
YYAVGYWGQGTTLTVS | FRYTFGGGTKLEIK
S (SEQ ID NO: 1 (SEQID NO:7)

ACI-36  |3A8E12H8" [SEQID |VK_AD EVQLGQSGPELVKPGA [DIVMTGSPSSLAMSVG | GYTFTD | DINPNR | YYAVG | KSSQSVF|FASTRE |QEHYTT
NO: 46 [(SEQID SVKISCKASGYTFTDYY | QKVTHMSCKSSQSVENS |YYMN  |GGTTYN|Y (SEQ |NSGNQK S (SEQ |PPT
and NO: 48/ MNWVKQSHGKSLEWIG | GNGKNSLAWYQQKPG [ (SEQID |QKFKG [IDNO: | NSLA IDNO: [ (SEQID
SEQID | SEQ ID NQO: | DINPNRGGTTYNQKFK | QSPKLLVYFASTRESGY [NO: 12 {{SEQID |14) (SEQID [22) NO: 23)
NO: 47 |48 and SEQ [ GKATLTVDKSSSTAYM | PDRFIGSGSGTDFSLTI NO: 13} NO: 21)

IDNO: 51} |ELRSLTSEDSAVYYCAS | SSVOAEDLADYFCQEH
YYAVGYWGQGTTLTVS [ YTTPPTFGTGTKLELK
S (SEQ ID NO: 1) (SEQ ID NU: 8) )

ACH-36 3ABET2HE™ |SEQID VK G EVQLQQSGPELVKPGA {DVWMTQTPLSLPVSLG [ GYTFTD | DINPNR [ YYAVG | R8SQRLV KVSNRF | SQTAHF
NO: 46 |{SEQID SVKISCKASGYTFTDYY |DOASISCRSSQRLVHS | YYMN  |GGTTYN|Y (SEQ |HSHGKT | S (SEQ |PYT
and NO: 50 and | MNWVKQSHGKSLEWIG | HGKTYLHWYLQKPGQS {(SEQ D |QKFKG |ID NO: |YLH (SEQ|ID NO: | (SEQID
SEQID | SEQ 1D NO: | DINPNRGGTTYNQKFK | PKLLIYKVSNRFSGVPD [NO: 12 [(SEQID |14) ID NO: 24) 25) NO: 26)
NO: 47 |51} GKATLTVDKSSSTAYM | RFSGSGSGTDFTLKISR NO: 13)

ELRSLTSEDSAVYYCAS | VEAEDLGVYFCSQTAH
YYAVGYWGQGTTLTYS | FPYTFGGGTKLEIK
AAAAAAAAAAAAAA S(SEQID NO: 1) (SEQ 1D NO: 7)

T8BSFH/TIOT Orb
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Vaccine | Hybridoma | VH V¥ Primer | VH VI VH CDRT WH CDR2 WH CDR3 VK CDR1 WK CDR2 [ VK CDR3
Primer | {mix)

(mix) .

ACI38 | 2BBA10CTY {SEQID |SEQ D NO: |EVOLQQSGPELVKPGT | DYWMTQTPLSLPVYSLG [GYTFTD | DINPNR | YYAVG | RSSQSLY|KVSNRF | SQTAHF
NO: 50 and SEQ | SVKISCKASGYTFTDYY | DGASISCRSSQSLVHSH | YYMN | GGTTYN|Y (SEQ |HSHGKT [S(SEQ |PYT
46/SEQ | ID NO: 51 | MNWVKQSHGKSLEWIG | GKTYLHWYLQKPGQSP | (SEQID |QKFKG |ID NO:; |YLH (SEQ|IDNO: | (SEQID
D NO: DINPNRGGTTYNGKFK | KLLIYKVSNRFSGVPDR [NO: 12) [(SEQID |14) 1D NO: 27)| 25) NO: 28)
52 and GKATLTVDKSSSTAYM | FSGSGSGTDFTLKISRY NO: 13)

SEQID ELRSLTSEDSAVYYCAS | EAEDLGVYFCSGTAHF
NO: 47 YYAVGYWGQGTTLTVS | PYTFGGGTKLEIK (SEQ
S (SEQID NQ: 2) ID NO: 8)

ACI36 | 2BBGIA1Z 1 SEQID | SEQID NO: | EVOLQQSGPELVKPGT | DYVMTQTPLSLPVSLG |GYTFTD | DINPNR | YYAVG | RSSQSLV KVSNRF | SQTARHF
NO: 50 and SEQ | SVKISCKASGYTFTDYY | DQASISCRSSQSLVHSH I YYMN  {GGTTYN|Y (SEQ |HSHGKT [S(SEQ | PYT
46/SEQ | 1D NO: 51 MNWVKQSHGKSLEWIG | GKTYLHWYLQKPGQSP {{SEQID |QKFKG |ID NO: [ YLH (SEQ]ID NO: [ (SEQID
D NO: DINPNRGGTTYNQKFK | KLLIYKVSNRFSGVPDR | NO:12) | (SEQID |14) 1D NO: 27)| 25) NO: 26)
52 and CGKATLTVDKSSSTAYM | FSGSGSGTDFTLKISRY NO: 13)

SEQID ELRSLTSEDSAVYYCAS | EAEDLGVYFOSQTAME
NO: 47 YYAVGYWGQGTTLTVS | PYTEGGGTKLEIK {SEQ
S (SEQIDNO: 2) D NO: 8)

ACI36  |B6H1AT1CT] ISEQ D |SEQ 1D NC; |EVQLQQSGPELVKPGA | DVWMTQTPLSLPVSLG |GYTFTD |DINPNR | YYAVG | RSSQSLLIKVSNRF | SQTAHF
NO: 46 50 and SEQ | SVKISCKASGYTETDYY | DQASISCRSSQSLLHSH | YYMN GGTTYN!Y (SEQIHSHGNT |S(SEQ |PYT
and D NO: 81 | MNWVKQSHGKSLEWIG | GNTYLHWYLQKPGQSP [(SEQID |QKFKG (IDNO: | YLH(SEQIID NO: [(SEQID
SEQID DINPNRGGTTYNQKFK | KLLIYKVSNRFSGVPDR | NO: 12) [ (SEQID | 14) 1D NQ: 28) 25) NO: 26))
NO: 47 GKATLTVDTSSSTAYME | FSGSGSGTDFTLKISRY NO: 13)

LRSLTSEDSAVYYCASY | EAEDLGVYFCSQTARF
YAVGYWGQGTTLTVSS | PYTFGGGTKLEIK (SEQ
(SEQ 1D NO: 3) 1D NO: 9)

ACI-36  |6H1GBE6 | SEQID |SEQID NO: | EVQLQQSGPELVKPGA | DVVMTQTPLSLPVSLG | GYTFTD | DINPNR [YYAVG | RSSQSLLIKVSNRF | SQTAHE
NO: 48 |50 and SEQ | SVKISCKASGYTETDYY | DOASISCRSSQSLLHSH | YYMN GGTTYN|Y (SEQ|HSHGNT | {SEQID |pPYT
and ID NO: 51 MNWVKQSHGKSLEWIG | GNTYLHWYLQKPGQSP [(SEQID [QKFKG [IDNO: |[YLH (SEQINO: 25) [{SEQID
SEQID DINPNRGGTTYNQKFK | KLLIYKVSNRFSGVPDR |NO: 12) [(SEQID |14) 1D NO: 28 NO: 26)
NO: 47 GKATLTVDTSSSTAYME | FSGSGSGTDFTLKISRY NO: 13)

LRSLTSEDSAVYYCASY | EAEDLGVYFCSQTANF
YAVGYWGQGTTLTVSS | PYTFGGGTKLEIK (SEQ
(SEQ ID NO: 3) i NO: 9)

I83SFO/TI0T O/
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Vaccine | Mybridoma | VH YR Primer | VH VK VH CDR1 WH CORZ VH CORI VK CDRY WK CDR2 | VK CDRS
Primer | (mix}
{mix}
ACI-33 SC10ESE9C | SEQ D | SEQ D NO: | EVOQLVESGGGLVKPGG | DIVMTQSHKFMSTSVG | GFTFSD | YISSGSS RGAOLR | KASQDY | SASYRY | QQHYTT
12 NO: 48/SEQ 1D | SLKLSCAPSGFTFSDYG | DRVSITCKASQDVSTAV | YGMH TIYYGDTILRLFAY | STAVA | T (SEQ |PLT (SEC
53/SEQ {NC48 and | MHWVRQAPEKGLEWY |AWYQQKPGQSPKLLYY [ (SEQID |VKG (SEQID [{SEQID {IDNO: |IDNO:
iD SEQ D NO: AYISSGSSTIVYGDTVK | SASYRYTGVPDRFTGS [NG: 15) [(SEQIID NG 17) | NO: 29) 30} 31)
NO:54 |51 GRFTISRDNAKNTLFLG | GSGTDFTFTISSVQAED NO: 16}
and MTSLRSEDTAMYYGAR [LAVYYCQQHYTTPLTFG
SEQ D RGOLRLRLFAYWGQGT | AGTKLELK (SEQ 1D NO:
NO; 47 LVTVSA (SEQ ID NO: 4) {10)
ACI-33 BC10FSC1Z | SEQID | SEQ D NO: | EVQLVESGGGLVKPGG | DIVMTQSHKFMSTSVG | GFTFSD | YISSGSS! RGQLR | KASQDV | SASYRY | QQHYTT
At NO: 54 and SEQ | SLKLSCAPSGFTFSDYG | DRVSITCKASQDVSTAV | YGMH TIYYGDT] LRLFAY | STAVA | T(SEQ {PLT (SEQ
A3/SEQ { 1D NO: 51 MHWVRQAPEKGLEWV | AWYQQKPGQSPKLLIY [(SEQID [VKG (SEQID|{SEQID [IDNO: [IDNO:
D AYISSGSSTIYYGDTVK |SASYRYTGVPDRFTGS (| NO: 15) [(SEQID [NO: 17) INO:29) |30) 3
NG54 GRFTISRDNAKNTLFLQ | GSGTDFTFTISSVQAED NO: 16)
and MTSLRSEDTAMYYCAR | LAVYYCQQHYTTPLTFG
SEQID RGAQLRLRLFAYWGQGT | AGTKLELK (3EQ ID NO:
NG: 47 | LVTVSA (SEQ ID NO: 4) [10) ) B
ACI-41 7C2(1)F10C | SEQID | SEQ ID NO: | EVKLMESGGGLVHPGA | DIVMSQSPSSLAVSVGE | GFTFTD | LIRNKAN ALGRY | KESQSLL WASTRE QQYYSY
10D3 NO: 53/ {49/SEQ D | SLRLYCAASGFTFTDYY | KVTMSCKSSQSLLYSS | YYMS GYTTEY | FDV YSSNQK IS (SEQ |PFT
SEQID | NO5B/SEQ | MSWVRQPPGKAPEWL | NOGKNYLAWYQQKPGQ {(SEQID [ TASVKG [{SEQID | NYLA D NO: {{SEQID
NQO:55 HID NO: 57 ALIRNKANGYTTEYTAS | SPKLLIYWASTRESGVP [NC: 18) [{SEQID |NO:20) [(SEQID 133) NO: 34)
and and SEQ 1D | VKGRFTISRDNSQNILY | DRFTGSGSGTDFTLTIS NO: 19} NO: 32)
SEQID {NO: 51 LOMNTLRAEDSATYYC | SVKAEDLAVYYCQQYY
NG, 47 VKALGRYFDVWGTGTT | SYPFTFGSGTKLEIK
) VIVSS(SEQID NC:8)  [{SEQIDNOC:11) | ¢
ACI-41 7C2(2)BOF1 | SEQID [ SEQ ID NO: | EVKLMESGGGLVHPGA | DIVMSQSPSSLAVSVGE | GFTFTD {LIRNKANIALGRY | KESQSLL]WASTRE| QQYYSY
105 NQ: 83/ 157 and SEQ | SLRLYCAASGFTFTRYY | KVTMSCKSSQSLLYSS [ YYMS GYTTEY |FDV YSSNQK |S(SEQ [PFT
SEQID { 1D NC: &1 MSWVRQPPGKAPEWL [NQKNYLAWYQQGKPGQ [(SEQID | TASVKG | (SEQID [NYLA(SE |ID NO: [(SEQID
NQO:55 ALIRNKANGYTTEYTAS | SPKLLIYWASTRESGVF | NO: 18) [(SEQ D |NO: 20) | QD NO: |33) NQ: 34)
and VKGRFTISRDNSQNILY [DRFTGSGSGTDFTLTIS NO: 19) 32)
SEQID LOMNTLRAEDSATYYC | SVKAEDLAVYYCQQYY
NG: 47 VKALGRYFDVWGTGTT | SYPFTFGSGTKLEIK
VTVSS (SEQ ID NO: 5) [ (SEQ D NO: 11)
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Yaccine | Hybridoma | VH VK Primer |VH VK VH CDR1 WH GDR2 VH CDR3[ VK CDR1 VK CDR2 [ VIK CDR3
Primer | {mix}
C{mibg |

ACI-35 | A4-4A6-18 QVOLQQPGAELLKPGA | DVLMTQTPLSLPVSLGD |GYTFTS |RIDPNS [ DDYAW | RSSQSIV | KLSNRF | FQGSHY
SVKLSCKASGYTFTSY | QASISCRSSQSIVHSNG | YWMH [DRTKYN|FAY HSNGNT IS PPT
WNMHWVKQRPGRGLE | NTYLEWYLQKPGQSPK [(SEQID [EKFKR [{(SEQID|YLE (SEQ D [(SEQID
WIGRIDPNSDRTKYNEK | LLIYKLSNRFSGVPDRF | NO: 70) [(SEQID [NO:72) | (SEQID |NO:74) |NO:75)
FKRKATLTVDKSSSTAY | SGSGSGTDFTLKISRVE NO: 719) NO: 73)
MQLSSLTSEDSAVYYC | AEDLGVYYCFQGSHVP
ARDDYAWFAYWGQGT | PTFGGGTKLEIK (SEQ
LVTVSA (SEQ ID NO: iD NO: 69)
68)

ACI-35 [ AB-1D2-12 QVTLKESGPGILQSSQT | NILMTQSPSSLAVSAGE | GFSLST | HIYWDD | LLRPYA | KSSQSVL| WASTRE| LQYLSSL
| SLTCSFSGFSLSTSGM | KVTMSCKSSQSVLYSS | SGMGVS| DKRYNA|LDY YSSNQK | S T
GVSWIRQPSGKGLEWL | NOKNYLAWYQQKPGQ |(SEQID |SLKS (SEQID |NYLA (SEQID |(SEQID
AHIYWDDDKRYNASLK | SPKLLIYWASTRESGVP [NO:78) {(SEQID [NO:80) [{SEQID |NO:82) |NO:83)
SRLTISKDTSRNQVFLKI | DRFTGSGSGTDFTLTIS NO: 79) NO: 81)
TCVDTADTATYYCARLL | SVQAEDLAVYYCLQYLS
RPYALDYWGQGTSVTV | SLTFGAGTKLELK (SEQ
SS (SEQ ID NO: 76) 1D NO: 77)

ACI-35 | A4-2A1-18 EVOLOQSGPELVKPGA | DIVMTQAAPSVPVTRPGE | GYTFTD | DINPNN |EGRFA | RSSKSLL | RMBNLA | MQHLKS
SVKISCKASGYTFTDYY | SVSISCRSSKSLLHSNG | YYMN  |GGTSYNY HSNGNT S PYT
MNWVKQSHGKSLEWIG | NTYLYWFLQRPGQSPQ | (SEQID |QKFKG {(SEQID|YLY (SEQID |(SEQID
DINPNNGGTSYNQKFK | LLIHRMSNLASGVPDRF |NO: 89) [(SEQID |NO:91) [(SEQID |NO:84) |NO:95)
GKATLTVDKSSSTAYM | SCSGSATAFTLRISRVE NO: 90) NO: §3)
ELRSLTSEDSAVYYCVR | AEDVGVYYCMQHLKSP
EGRFAYWGHGTLVTVS | YTEGGGTKLEIK (SEQ
A (SEQ ID NO: 88) ID NO: 116)

ACI-35 | A4-2A1-40 EVQLQQSGPELVKPGA | DIX*MTOAAPSVPVTPG | GYTFTD | DINPNN | EGRFA | RSSKSLL | RMSNLA | MQHLKS
SVKISCKASGYTFTDYY |ESVSISCRSSKSLLHSN [ YYMN  |GGTSYNY HSNGNT | S PYT
MNWVKQSHGKSLEWIG | GNTYLYWFLORPGQSP | (SEQ D |QKFKG | (SEQID | YLY (SEQID [(SEQID
DINPNNGGTSYNQKFK | QLLIYRMSNLASGVPDR {NO: 89) [(SEQID |NO:91) [(SEQID |[NO:84) |NO:95)
GKATLTVDKSSSTAYM |FSGSGSGTAFTLRISRY NO: 90) NO: 83)
ELRSLTSEDSAVYYCVR | EAEDVGVYYCMOHLKS
EGRFAYWGHGTLYTVS |PYTFGGGTKLEIK (SEQ
A (SEQ D NO: 88) 1D NO: 82)

Xo=MorV
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ELRSLTSEDSAVYYCVR
EGRFAYWGQGTLVTVS
A(SEQ D NO: 104)

DLAEYFCQQYNSYPYT
FGGGTKLEIK
(SEQ 1D NO: 105)

YVaccine | Hybridoma | ¥H Vi Primer | VH Vi VH CDOR1 WH CDR2 WH CDR3 v CDR1 WK CDR2 | VK CDR3|
Primer | {mix)
{mix} )

ACI-35 | Ad-4A6-48 EVQLQQSGPELVKPGA | DIVMTQAAPSYPVTEGE | GYTFTD | DINPNN | EGRFA | RSSKSLL | RMSNLA | MQHLKS
SVKISCKASGYTFTDYY | SVSISCRSSKSLLHSNG |YYMN | GGTSYNIY HSNGNT |S PYT
MNWVKQSHGKSLEWIG | NTYLYWFLQRPGQSPQ | (SEQID |QKFKG | (SEQID | YLY (SEQID |(SEQID
DINPNNGGTSYNQKFK | LLIYRMSNLASGVPDRF | NO:89) [{SEQID |[NO: 21) [(SEQID [NO:94) |NO:95)
GKATLTVDKSSSTAYM | SGSGSGTAFTLRISRVE NC: 90) NO: 93)
ELRSLTSEDSAVYYCVR | AEDVGVYYCMQHLKSP
EGRFAYWGHGTLVTVS | YTFGGGTKLEIK (SEQ
A (SEQ ID NO: 88) D NO: 118)

ACI-35 | A6-2G5-08 QVOLKQSGAELVRPGA | DVLMTQTPLSLPVSLGD |GYTFTD |RIYPGR |FWDVT | RSSQSIV | KVSNRF | FQGSHV
SVKLSCKASGYTFTDYY | QASISCRSSQSIVHSNG | YYIN GNIYYN | Y HSNGNT |s PYT
INWVKQRPGQGLEWIA | NTYLEWFLQKPGQSPK [(SEQID |EKFKG [{SEQID|YLE (SEQID {(SEQID
RIYPGRGNIYYNEKFKG | LLIYKVSNRFSGVPDRF |NO: 88) [(SEQID |NO: (SEQID | NO: 102) | NO: 103)
KATLTAEKSSSTAYMOQL | SGSGSGTDFTLKISRVE NO: 99) |100) NO: 101)
SSLTSEDSAVYFCARF | AEDLGVYYCFQGSHVP
WDVTYWGQGTLVTVSA | YTEGGGTKLEIK
(SEQ ID NO: 96) (SEQ ID NO: 97)

ACI-35 | A6-20G5-30 EVQLOQOSGPELYKPGA | DIVMTQSQKFMSTSVG | GETFTD | DINPNN |EGRFA | KASQNV |SASYRY | QQYNSY
SVKISCKASGETETDYY | DRVSVTCKASQMVGTN |YYMN  |GGTSYH!Y GTNVA S YT
MNWVKQSHGKSLEWIG | VAWYQQKPGQSPKAL! [(SEQID |QKFKG [(SEQID [(SEQID [(SEQID |{SEQID
DINPNNGGTSYHQKFK | YSASYRYSGVPDRFTG |NO: 89) [(SEQID [NO:81) | NO: 1068) | NO: 107) | NO: 108)
GKATLTVDKSSSTAYM | SGSGTDFTLTISNVQSE NO: 115)
ELRSLTSEDSAVYYCVR | DLAEYFCQQYNSYPYT
EGRFAYWGQGTLVTVS | FGGGTKLEIK

- _ A (SEQ ID NO: 104) (SEQ ID NO: 105)

ACI-35 | AB-235-41 EVQLOQSGRELVKPGA | DIVMTQSQKFMSTSYG | GFTETD I DINPNN |EGRFA [ KASQNV | SASYRY | QQYNSY
SVKISCKASGFTFTDYY |DRVBVTCKASQNVGTN |YYMN | GGTSYH|Y GTNVA S PYT
MNWVKQSHGKSLEWIG | VAWYQQKPGQSPKALL [{SEQID [QKFKG [(SEQID|[(SEQID [(SEQID [(SEQID
DINPNNGGTSYHQKFK | YSASYRYSGVPDRFTG [ NO: 89) [(SEQID [NG:91) | NO: 108) | NO: 107) | NO: 108)
GKATLTVDKSSSTAYM | SGSGTDFTLTISNVQSE NO: 115)

*Two productive Vi sequences (sequerces 6 and 7 in Table 10; sequences 40 and 41 in Table11) were isolated from cell lines 3A8A12GT and 3ABE12HS; the "Vk_G" sequences were prepared
from clones made using “G" primer mix and "V AD” sequences from clonss made using “‘A” and “D” primer mixes. Accordingly, two antibodies with different kappa seguences are produced by
these hybridomas.
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Table 11. Nucleotide Sequence of the heavy chain and light chain variable regions (VH and VK]

Yaccine | Hybridoma | VH VK Vi Vi
Primer | Primer
(mix) | {mix)

ACI-36 | 3ABA12GT* [SEQID | VK_AD | CAGGTCCAGCTGCAACAATCTGGACCTGAACTGGTG | CACATTGTGATCACACAGTCTCCATCCTCCCTGGCTATGT
NO: 46 | (SEQ  |AAGCCTGGGGCTTCAGTCAAGATATCCTGTAAGGET | CAGTACGGACAGAAGGTCACTATGAGCTGCAAGTCCAGTC
and ID NO: | TCTGGATATACGTTCACTGACTACTACATGAACTGGG | AGAGTGTTTTTAATAGTCGCCAATCAAAAGAACTCTTTGGC
SEQ D {48/ TGAAGCAGAGCCATGCAAAGAGCCTTCAGTGGATTG | CTGGTACCAGCAGAAACCAGGACAGTCTCCTAAACTTCT
NO: 47 | SEQ D | GAGATATTAATCCTAACCGTGGTCGAACTACTTACAA | GGTATACTTTGCATCCACTAGGGAATCTGGGETCCCTGA

NO: 49/ | CCAGAAGTTCAAGGGCAAGGCCACCTTGACTGTAGA | TCGOTTCATAGGCACTGGATCTGCGACAGATTTCAGTCTT

and CAAGTCCTCCAGCACAGCCTACATGGAACTCCGCAG | ACCATCAGCAGTGTGCAGGCTBAGCACCTEGCAGATTAC

SEQ D | CCTGACATCTGAGGACTCTGCAGTCTATTACTGTGCA | TTCTGTCAGGAACATTATACCACTCCTCCCACGTTCGGTA

NO: 51) |AGTTACTACGCCGTGEGCTACTGGGGCCAAGGCAC | CTGGGACCAAGCTGGAGCTGAAA (SEQ D NG: 40)
CACTCTCACAGTCTCCTCA (SEQ D NO: 35)

ACI-36 | 3ABA12G7* ISEQID VK G |GAGGTCCAGCTGCAACAATCTGGACCTGAACTGGTG | GATCTTGTGATGACCCAAACTCCACTCTCCCTGCCTGTCA
NO: 46 {(SEQ | AAGCCTCGCGCTTCAGTCGAAGATATCCTGTAAGGCT |GTCTTGGAGATCAAGCCTCCATCTCTTGCAGATCTAGTCA
and D NO: [ TCTGGATATACGTTCACTGACTACTACATGAACTGGG | GAGGCTTGTACACAGTCATGGAAALMACCTATTTACATTGEG
SEQ D 150 and | TGAAGCAGAGCCATGGAAAGAGCCTTCAGTGGATTG | TACCTGCAGAAGCCAGCCCAGTCTCCAAAGCTCCTGATC
NO: 47 [SEQID | GAGATATTAATCCTAACCGTGGTGGAACTACTTACAA | TACAAAGTTTCCAACCGGTITTCTGGGGTCCCAGACAGE

NC: 51) | CCAGAAGTTCAAGGGCAAGGCCACGTTCGACTGTAGA | TTCAGTGGCAGTGGATCAGGCACAGATTTCACACTCAAG
CAAGTCCTCCAGCACAGTCCTACATGGAACTCCGCAG [ATCAGCAGAGTGGAGGCTCAGGATCTGGGAGTTTATTTC
CCTGACATCTGAGGACTCTGCAGTCTATTACTGTGCA | TGTTCTCAAACTGCACATTTTCCGTACACGTTCGGAGGG
AGTTACTACGCCGTGGGCTACTGGGGCCAAGGCAL | GGCACCAAGCTGGAAATAAAA (SEQ ID NO: 41)
CACTCTCACAGTCTCCTCA (se@DwoO:3yy ¢+

ACI-36 | 3ABE12H8* |SEQID |VK_AD | GAGGTCCAGCTGCAACAATCTGGACCTGAACTGGTG | GACATTGTGATGACACAGTCTCCATCCTCCCTGGCTATGT
NO: 46 | (SEQ AAGCCTGGGGCTTCAGTGAAGATATCCTGTAAGGCT | CAGTAGGACAGAAGGTCACTATGAGCTGCAAGTCCAGTC
and D NO: | TCTCGATATACGTTCACTGACTACTACATGAACTGGGE | AGAGTGTTTTTAATAGTCGGCAATCAAAAGAACTCTTTGGC
SEQID 148/ TCAAGCAGAGCCATGGAAAGAGUCTTGAGTGGATTG | CTGGTACCAGCAGAAACCAGGACAGTCTCCTAAACTTCT
NO: 47 | SEQID | GAGATATTAATCCTAACCGTGGTGGAACTACTTACAA | GGTATACTTTGCATCCACTAGGGAATCTGGGGTCCCTGA

NO: 49 | CCAGAAGTTCAAGGGCAAGGCCACGTTGACTGTAGA | TCGCTTCATAGGCAGTGGATCTGGCACAGATTTCAGTCTT

and CAAGTCCTCCAGCACAGCCTACATGGAACTCCGCAG | ACCATCAGCAGTGTGCAGGCTGAGGACCTGGCAGATTAC

SEQ ID | CCTGACATCTGAGGACTCTGCAGTCTATTACTGTGCA | TTCTGTCAGGAACATTATACCACTCCTCCCACGTTCGGTA

NO: 51) | AGTTACTACGCCGTGGGCTACTGGGGCCAAGGCAC | CTGGGACCAAGCTGGAGCTGAAA (SEQ 1D NO: 40)

CACTCTCACAGTCTCCTCA (SEQ 1D NO: 35)
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Yaccine | Hybridoma | VH Vi YH Vi
Primer | Primer
(mi  {{mix) )

ACI-36 3ABE12HBY |SEQID [VK G [GAGGTCCAGCTGCAACAATCTGGACCTGAACTGGTG | GATGTTGTGATGACCCAAACTCCACTCTCCCTGCCTETCA
NGO 46 [{SEQ AAGCCTOGGEGCTTCAGTGAAGATATCCTGTAAGGCT | GTCTTGGAGATCAAGCCTCCATCTCTTGCAGATCTAGTCA
and ID NO: I TCTGGATATACGTTCACTGACTACTACATGAACTGGE | GACGGCTTGTACACAGTCATGGAAAAACCTATTTACATTGG
SEGID |80 and | TGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTG | TACCTGCAGAAGCCAGGUCAGTCTCCAAAGCTCCTGATC
NO: 47 |SEQID | GAGATATTAATCCTAACCGTGCGTCCGAACTACTTACAA [ TACAAAGTTTCCAACCGGTTITTICTGCGGGTCCCAGACAGH

NO: 51) | CCAGAAGTTCAAGGGCAAGGCCACGTTCACTGTAGA | TTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAG
CAAGTOCTCCAGCACAGCCTACATGGAACTCCGCAG |ATCAGCAGACGTCGAGGCTCAGGATCTGGBAGTTTATTTC
CCTCACATCTCGAGGACTCTGCAGTCTATTACTGTGCA | TGTTCTCAAACTGCACATTTTCCGTACACGTTCGGAGGG
AGTTACTACGCCGTGGGCTACTGGGGCCAAGGCAL | GGGACCAAGCTGGAAATAAAL (SEQ ID NO: 41)
CACTCTCACAGTCTCCTCA (SEQIDWNO:35y

ACH38 | 2BBA10CHT [SEGID {SEQID | GAGGTCCAGCTGCAACAATCTGGACCTGAACTGGTG | GATGTTGTGATGACCCAAACTCCACTCTCCCTGCCTGTCA
NO: NO: 50 | AAGCCTGGGACTTCAGTGAAGATATCCTGTAAGGCT | GTCTTGGAGATCAAGCCTCCATCTCTTGCAGATCTAGTCA
48/SEQ | and TCTGGATATACGTTCACTGACTACTACATGAACTGGG | GAGTCTTGTACACAGTCATGGAAALACCTATTTACATTGG
IDNG: [SEQID | TCGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTG | TACCTGCAGAAGCCAGGCCAGTCTCCAAAGUTCCTGATC
52 and |NO: 51 | GAGATATTAATCCTAACCGTGGTCGGAACTACTTACAA | TACAAAGTTTCCAACCGGTTTTCTGGGGTCCCAGACAGE
SEGID CCAGAAGTTTAAGGGCAAGGCCACGTTGACTGTAGA | TTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAG
NO: 47 CAAGTCCTCCAGCACAGCCTACATGGAACTCCGCAG [ ATCAGCAGAGTGGAGGCTGAGGATCTGGGAGTTTATTIC

CCTGACATCTGAGGACTCTCGCAGTCTATTACTETGCA | TGTTCTCAAACTGCACATTTTCCGTACACGTTCGGAGGG
AGTTACTACGCCGTGGGLCTACTGGGGCCAAGGCAL | GGGACCAAGCTGGAAATAAAA (SEQ ID NO: 42)
CACTCTCACAGTCTCCTCA (SEQIDNG:3y — +

ACI-36 | 2BBG7A12 [SEQID iSEQ D | GAGGTCCAGCTGCAACAATCTGGACCTGCAACTGGETG | GATGTTGTGATGACCCAAACTCCACTCTCCCTGCCTGTCA
NO: NC: 50 | AAGCCTGGGACTTCAGTGAAGATATCCTETAAGGECT | GTCTTGGAGATCAAGCCTCCATCTCTTGCAGATCTAGTCA
46/SEQ | and TCTGGATATACGTTCACTGACTACTACATGAACTGGEG | GAGCCTTGTACACAGTCATGGAAALAACCTATTTACATTGG
IDNC: |BEQID | TGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTG | TACCTGCAGAAGCCAGGCCAGTCTCCAAAGCTCCTGATC
52 and {NO: 51 | GAGATATTAATCCTAACCGTGGTGGAACTACTTACAA | TACAAAGTTTCCAACCGGTTTTCTGGGETCCCAGACAGG
SEQID CCAGAAGTTTAAGGGCAAGGCCACGTTGACTGTAGA | TTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAG
NO: 47 CAAGTCCTCCAGCACAGCCTACATGCAACTCCGCAG |ATCAGCAGAGTGGAGGCTGAGGATCTGGGAGTTTIATTIC

CCTGACATCTGAGGACTCTGCAGTCTATTACTGTGCA
AGTTACTACGCCGTGGGCTACTGGGGCCAAGGCAC
CACTCTCACAGTCTCCTCA (SEQ ID NO: 36)

TGTTCTCAAACTGCACATTTTCCGTACACGTTCEGAGGG
GGGACCAAGCTGGAAATAAAA (SEQ ID NO: 42)

THEEPH/TYOT O
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Frimer | Primear
fwbg |(wixy (e ~

ACI-38  [BH1ATICTT |SEQID | SEQ ID | GAGGTCCAGCTGCAACAATCTGGACCTGAACTGGTG | GATGTTGTGATCGACCCAAACTCCACTCTCOCTGCCTGTCA
NCO: 46 | NO: 50 | AAGCCTGEGGCTTCAGTGAAGATATCCTGTAAGGCT | GTCTTGGAGATCAAGCCTCCATCTCTTGCAGATCTAGTCA
and and TCTGGATACACGTTCACTGACTACTACATGAACTGGG | GAGCCTTCTACACACTCATGGAAACACCTATTTACATTGG
SEQID | SEQ D | TGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTG | TACCTGCAGAAGCCAGGCCAGTCTCCAAAGCTCCTGATC
NG: 47 | NO: 51 | GAGATATTAATCCTAACCGTGGTCGAACTACTTACAA | TACAAAGTTTCCAACCGGTTTTCTGGGGTCCCAGACAGS

CCAGAAGTTCAAGGGCAAGGCCACOTTCGACTGTAGA [ TTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAG
CACGTCCTCCAGCACAGLCTACATGCGAGCTCCGCAG | ATCAGCAGAGTGGABGCTGAGBATCTGGGAGTTTATTTC
CCTGACATCTGAGGACTCTGCAGTCTATTACTGTGCA | TGCTCTCAAACTGCACATTTTCCGTACACGTTCGGAGGE
AGTTACTACGCCGTGEGCTACTGOGGCCAAGGCAC | GGGACCAAGCTGGAAATAAAA (SEQ 1D NO: 43)

| CACTCTCACAGTCTCCTCA (SEQ ID NO: 37)

ACI-36 | B6H1GBES SEQID | SEQID | GAGGTCCAGCTGCAACAATCTGGACCTGAACTGGTG | GATGTTGTGATGACCCAAACTCCACTCTCCCTGCCTGTCA
NO: 468 | NO: 50 |AAGCCTCGGGCTTCAGTGAAGATATCCTGTAAGGCT | GTCTTGGAGATCAAGCCTCCATCTCTTGCAGATCTAGTCA
aind and TCTGGATACACGTTCACTCACTACTACATGAACTCEGG | GAGCCTTCTACACAGTCATGGAAACACCTATTTACATTGG
SEQ D | SEQ D | TCAAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTG | TACCTGCAGAAGCCAGGCCAGTCTCCAAAGCTCCTGATC
NO: 47 | NO: 51 | GAGATATTAATCCTAACCGTGGTGGAACTACTTACAA | TACAAACGTTTCCAACCGGTTTTCTGGGGTCCCAGACAGG

CCAGAAGTTCAAGGGCAAGGCCACCTTGACTGTAGA | TTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAG
CACGTCCTCCAGCACAGCCTACATGGAGCTCCGCAG | ATCAGCAGAGTGGAGGCTGAGCGATCTGGGAGTTTATITC
CCTGACATCTCGAGCACTCTGCAGTCTATTACTGTGCA | TGCTCTCAAACTGCACATTTTCCGTACACGTTCGGAGGS
AGTTACTACGCCGTGGBGCTACTCGGGGCCAAGGCAC | GGGACCAAGCTGGAAATAAAA (SEQ ID NO: 43)
CACTCTCACAGTCTCCTCA (SEQ ID NO: 37)
ACI-33 {6C10ESESC | SEQID |SEQ D | GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTAGT | GACATTGTGATGACCCAGTCTCACAAATTCATGTCCACAT
12 NO: NO: GCAAGCCTGGAGGGTCCCTGARACTCTCCTGTGCACC | CAGTAGGAGACAGGGTCAGCATCACCTGCAAGGCCAGT
53/SEQ | 48/SEQ | CTCTGCGATTCACTTTCAGTGACTATGGAATGCACTGG | CAGGATGTGAGTACTGCTGTAGCCTGGTATCAACAGAAA
D | GTTCGTCAGGCTCCAGACGAAGGGACTGGAGTGGGET | CCAGGACAATCTCCTAAACTACTGATTTACTCGGCATCCT
NO:54 [NO:A4Y [ TGCATACATTAGTAGTGGCAGTAGTACCATCTACTAT [ ACCGGTACACTGBAGTCCCTGATCGCTTCACTGGCAGTG
and and GGAGACACAGTGAAGGGCCGATTCACCATCTCCAGA | GATCTGGGACGGATTTCACTTTCACCATCAGCAGTGTGC
SEQID | SEQ D | GACAATGCCAAGAACACCCTGTTCCTGCAAATCGACC | AGGCTCAAGACCTGGCAGTTTATTACTGTCAGCAACATTA
NO: 47 iNO: 51 [AGTCTGAGGTCTGAGGACACGCGCCATGTATTACTGT | TACTACTCCGCTCACGTTICGGTGCTGGGACCAAGCTGGA

GCAAGAAGGGGACAGCTCAGGCTACGCCTGTTTGCT
TACTGGGGCCAAGGGBACTCTGGTCACTGTCTCTGCA
(SEQ ID NO: 38)

GCTGAAA (SEQ 1D NO: 44)

T8BSPO/TT0T O M
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Vaccine | Hybridoma |VH VK VH Vi
Primer | Primer
{mix;  {{mbg |
ACI-33 |8C10FSC1T2 |SEQIDR | SEQID | GAGGTGCAGCTGGTCGAGTCTGEGGCAGGLTTAGT | GACATTGTGATGACCCAGTCTCACAAATTCATGTCCACAT
A1 NO: NO: 54 | GAAGCCTGGAGGGTCCCTGAAACTCTCCTGTGCACS | CAGTAGGAGACAGGGTCAGCATCACCTGOAAGGCCAGT
53/SEQ | and CTCTGGATTCACTTTCAGTCACTATGGAATGCACTGG | CAGGATGTGAGTACTGCTGTAGCCTGGETATCAACAGAAA
D SEQID | GTTCGTCAGGCTCCAGAGAAGGGACTGGAGTGGGT | CCAGGACAATCTCCTARAACTACTGATTTACTCGGCATCCT
NO:54 [ NGC: 51 | TGCATACATTAGTAGTGGCAGTAGTACCATCTACTAT [ ACCGGTACACTGGAGTCCCTGATCGCTTCACTGGCAGTG
and GGAGACACAGTGAAGGGCCGATTCACCATCTCCAGA | GATCTGGGACGGATTTCACTTTCACCATCAGCAGTGTGC
SEQID GACAATGCCAAGAACACCCTGTTCCTGCAAATGACC |AGGCTGCAAGACCTGGCAGTTTATTACTGTCAGCAACATTA
NO: 47 AGTCTGAGGTCTGAGGACACCGCCATGTATTACTGT | TACTACTCCGCTCACGTTCGGTGCTCGGACCAAGCTGGA
GCAAGAAGGGGACAGCTCAGGCTACGCCTGTTTGCT | GCTGAAA (SEQ 1D NO: 44)
TACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA
{SEQ ID NO: 38)
ACK41 [7C2(1)F10C | SEQID | SEQ ID | GAGGTGAAGCTCATGCGAATCTGGAGGAGGCTTOGTA | GACATTGTGATGTCACAGTCTCCATCCTCCCTAGCTGTGT
1003 NO: 53/ | NO: CACCCTGGGGCTTCTCTGAGACTCTACTGTGCAGCT | CAGTTGGAGAGAAGGTTACTATGAGCTGCAAGTCCAGTC
SEQ D |49/SEQ | TCTGGATTCACCTTTACTGATTACTACATCAGCTGEGESG | AGAGCCTTTTATATAGTAGCAATCAAAAGAACTACTTGGC
NO:5E (D TCCGCCAGCCTCCAGGGAAGGCACCTGAGTGGTTG | CTGGTACCAGCAGAAACCAGGGCAGTCTCCTAAACTGCT
and NO:88/ | GCTTTGATTAGAAACAAAGCTAATEGTTACACAACAG | GATTTACTGGGCATCCACTAGGGAATCTGGGGTCCCTGA
SEQID | SEQID |AGTATACTGCATCTGTTAAGGGTCGETTCACCATCTC | TCGCTTCACAGGCAGTGGATCTCGCGACAGATITCACTCT
NO: 47 | NO: 57 | CAGAGATAATTCCCAAAACATCCTCTATCTTCAAATG | CACCATCAGCAGTGTGAAGGCTGAAGACCTGGCAGTTTA
and AACACCCTGAGGGTTGAGGACAGTGCCACTTATTAC | TTACTGTCAGCAATATTATAGCTATCCATTCACGTTCGGC
SEQID | TGTGTAAAAGCTCTGGGACGTTACTTCCGATGTCTGG | TCCGGGACAAAGTTGGAAATAAAA (SEQ ID NO: 45)
NO: 51 | GGCACAGGGACCACGGTCACCGTCTCCTCA (SEQID
NQ: 39)
ACIH-41 [7C2(2)BSF1 | SEQID | SEQ ID | GAGGTGAAGCTGATGGAATCTGGAGGAGGCTTGGTA | GACATTGTCATGTCACAGTCTCCATCCTCCCTAGCTGTGT
1D5 NO: 53/ | NO: 57 | CACCCTGGGGCTTCTCTCAGACTCTACTGTGCAGCT |CAGTTGGAGAGAAGGTTACTATGAGCTGCAAGTCCAGTC
SEQID jand TCTGGATTCACCTTTACTGATTACTACATGAGCTGGE [ AGAGCCTTTTATATAGTAGCAATCAAAAGAACTACTTGGC
NO:55 | SEQID | TCCGCCAGCCTCCAGGGAAGCCACCTGAGTGGTTG |CTGGTACCAGCAGAAACCAGGGCAGTCTCCTAMACTGCT
and NO: 51 | GCTTTGATTAGAAACAAAGCTAATGGTTACACAACAG | GATTTACTGGGCATCCACTAGGGAATCTGGGGTCCCTGA
SEQID AGTATACTGCATCTGTTAAGGGTCGGTTCACCATCTC | TCGCTTCACAGGCAGTGGATCTGGGACAGATTTCACTOT
NO: 47 CAGAGATAATTCCCAAAACATCCTCTATCTTCAAATG | CACCATCAGCAGTGTGAAGGCTGAAGACCTGGCAGTTTA

AACACCCTGAGGGCTGAGGACAGTGCCACTTATTAS
TGTGTAAAAGCTCTGGGACGTTACTTCGATGTCTGS

GGCACAGGGACCACGGTCACCGTCTCCTCA (SEQ ID
NO: 39)

TTACTGTCAGCAATATTATAGCTATCCATTCACGTTCGGC
TCGGGGACAAACTTGGAAATAAAA (BEQ 1D NO: 45)

TEEEFH/TEOT OM
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Primer
{mix}
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VI

ACI-35

A4-4A6-18

CAGGTCCAACTGCAGCAGCCTGGGGCTGAGCTTCT

GAAGCCTGGGGCTTCAGTGAAACTGTCCTECAAGGC
TTCTGGCTACACCTTCACCAGCTACTGGATGCACTG

GOTGAAGCAGAGGCCTGGACGAGGCCTTGAGTGGA
TTGGAAGGATTGATCCTAATAGTGATCGTACTAAGTA
CAATGAGAAGTTCAAGCGCAAGGCCACACTGACTGT
AGACAAATCCTCCAGCACAGCCTACATGCAGCTCAG
CAGCCTGACATCTGAGGACTCTGCGGTCTATTATTGT
GCAAGGGATGATTACGCCTGGTTTGCTTACTGGGGE
CAAGGGACTCTGGTCACTGTCTCTGCA (SEQ ID NO:

84)

GATGTTTTGATGACCCAAACTCCACTCTCCCTGCCTGTCA
GTCTTGGAGATCAAGCCTCCATCTCTTGCAGATCTAGTCA
GAGCATTGTACATAGTAATCGAAACACCTATTTAGAATGG
TACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATC
ACAAACTTTCCAACCGATTTTCTGGGGTCCCAGACAGGT
TCAGTGGCAGCTGGATCAGCGGGACAGATTTCACACTCAAGA
TCAGCAGAGTGCAGGCTGAGGATCTGGGAGTTTATTACT
GCTTTCAAGGTTCACATGTTCCTCCGACGTTCGCTGGAG
GCACCAAGCTGGAAATCAAA (SEQ ID NO: 85)

ACH-35

AB-1D2-12

CAGGTTACTCTGAAAGAGTCTGGCCCTGRRATATIG
CAGTCCTCCCAGACCCTCAGTCTGACTTGTTCTTTCT
CTGGGITTTCACTGAGCACTTCTGGTATGGGTGTGA
GCTGGATTCGTCAGCCTTCAGGAAAGGGTCTGGAGT
GGCTGGCACACATTTACTGGGATGATGACAAGCGCT
ATAACGCATCCCTGAAGAGCCGGCTCACAATCTCCA
AGGATACCTCCAGAAACCAGGTATTCCTCAAGATCA
CCTGTGTGGACACTGCAGATACTGCCACATACTACT
GTGCTCGGTTACTGCGTCCTTATGCTTTGGACTACTS
GGGTCAAGBAACCTCAGTCACCGTCTCCTCA (SEQ
ID NO: 86)

AACATTTTGATGACACAGTCGCCATCATCTCTGGCTGTGT
CTGCAGGAGAAAAGGTCACTATGAGCTGTAAGTCCAGTC

AAAGTGTTTTATACAGTTCAAATCAGAAGAACTACTTGGC

CTGGTACCAGCAGAAACCAGGGCAGTCTCCTAAACTGCT
CATCTACTGGCGCATCCACTAGGGAATCTGGTGTCCCTGA

TCGCTTCACAGGCAGTCGATCTGGCGACAGATTTTACTCTT
ACCATCAGCAGTGTACAAGCTGAAGACCTGGCAGTTTATT
ACTGTCTTCAATACCTCTCCTCGCTCACGTTCGGTGCTGG
GACCAAGCTCGAGCTGAAA (SEQ 1D NO: 87)

ACI-35

A4-2A1-18

GAGGTCCAGCTGCAACAATCTGGACCTGAGCTGGTG
AAGCCTCGGGCTTCAGCTCAAGATATCCTGTAAGGCT
TCTGGATACACGTTCACTGACTACTACATCGAACTGGS
TGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTG
GAGATATTAATCCTAACAATGGTGCTACTAGCTACAA
CCAGAAGTTCAAGGCGCAAGGCTCACATTGACTGTAGA
CAAGTCCTCCAGCACAGCCTACATGGAGCTCCGCAG
TCTGACATCTGAGGACTCTGCAGTCTATTATIGTGTA
AGCAGAGGGGCGETTTGCTTACTGGGGTCATGGGAC

TCTGGICACTGTCTCTGCA (SEQID NO: 109)

GATATTGTGATGACTCAGGCTGCACCCTCTGTACCTGTCA
CTCCTGCAGAGTCAGTATCCATCTCCTGCAGGTCTAGTA
AGAGTCTCCTGCATAGTAATGGCAACACTTACTTGTATTG
GTTCCTGCAGAGGCCAGGCCAGTCTCCTCAGCTCCTGAT
ACATCGGATGTCCAACCTTGCCTCAGGAGTCCCAGACAG
GTTCAGTGGTAGTCGGTCAGGAACTGCTTTCACACTGAG
AATCAGTAGAGTGGAGGCTGAGGATGTGGGTGTTITATTA
CTGTATGCAACATCTAAAATCTCCGTACACGTTCGGAGG
GGGGACCAAGCTGGAAATAAAA (SEQ 1D NO: 117}

T8BEPH/TIOC OM
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ACI-35

A4-2A1-40

GAGGTCCAGCTGCAACAATCTGGACCTGAGCTGGTG
AAGCCTGGGGCTTCAGTGAAGATATCCTGTAAGGCT
TCTGGATACACGTTCACTGACTACTACATGAACTGGEG
TGAAGCAGAGTCCATGGAAAGAGCCTTGAGTGGATTG
GAGATATTAATCCTAACAATGGTGGTACTAGCTACAA
CCAGAAGTTCAAGGGCAAGGCCACATTGACTGTAGA
CAAGTCCTCCAGCACAGCCTACATGGAGCTCCGCAG
TCTGACATCTGACGGACTCTGCAGTCTATTATTGTGTA
AGAGAGGGGCGGTTTGCTTACTGGGGTCATGGGAC

TCTGGTCACTGTCTCTGCA (SEQID NO: 108)

GATATTR*TGATGACTCAGGCTGCACCCTCTGTACCTGTC
ACTCCTGCGAGAGTCAGTATCCATCTCCTGCAGGTCTAGT
AAGAGTCTCOTGCATAGTAATGGCAACACTTACTTGTATY
GGTTCCTGCAGAGGCCAGGCCAGTCTCCTCAGCTCCTGA
TATATCGGATGTCCAACCTTGCCTCAGGAGTCCCAGACA,
GGTTCAGTCGCAGTGGGTCAGGAACTGCTTTCACACTGA
GAATCAGTAGAGTGCGAGGCTGAGGATGTGGGTGTTTATT
ACTGTATGCAACATCTAAAATCTCCGTACACGTTCGGAGE
GGGCGACCAAGCTGGAAATAAAA (SEQ ID NO: 110)
R*=AorG

A4-4AB-48

GAGGTCCAGCTGCAACAATCTGGACCTGAGCTGGTG
AAGCCTGGGGCTTCAGTGAAGATATCCTGTAAGGCT
TCTGGATACACGTTCACTCGACTACTACATGAACTGGG
TGAAGCAGAGCCATGCAAAGAGCCTTGAGTGBATTG
GAGATATTAATCCTAACAATGGTGGTACTAGCTACAA
CCAGAAGTTCAAGGGCAAGGCCACATTGACTGTAGA
CAAGTCCTCCAGCACAGCCTACATGGAGCTCCGCAG
TCTGACATCTGAGCGACTCTGCAGTCTATTATTGTGTA
AGAGAGGGGCGGTTTGCTTACTGGGGTCATGGGAC

TCTGGTCACTGTCTCTGCA {SEQ ID NO: 109)

GATATTGTGATGACTCAGGCTGCACCCTCTGTACCTGTCA
CTCCTGGAGAGTCAGTATCCATCTCCTGCAGGTCTAGTA
AGAGTCTCCTGCATAGTAATGGUAACACTTACTTGTATTG
GTTCCTGCAGAGGCCAGGCCAGTCTCCTCAGCTCCTGAT
ATATCGGATGTCCAACCTTGCCTCAGGAGTCCUAGACAG
GTTCAGTGGCAGTGGGTCAGGAACTGCTTTCACACTGAG
ANTCAGTAGAGTGGAGGCTGAGGATGTGGGTGTTTATTA
CTGTATGCAACATCTAAMAATCTCCGTACACGTTCGGAGG
GGGCACCAAGCTGGAAATAAAA (SEQ 1D NO: 119)

ACI-35

AB-2G5-08

CAGCGTCCAGCTGAAGCAGTCTGGGGCTGAGCTGET

GAGGCCTGGGGCTTCAGTGAAACTGTCCTGCAAGEG

CTTCTGGCTACACTTTCACTGACTACTATATAAACTG

GGTGAAGCAGAGGCCTGCGACAGGGACTTCAGTGGA
TTGCAAGGATTTATCCTGGAAGAGGTAATATTTACTA
CAATGAGAAGTTCAAGGGCAAGGCTACACTGACTGC
AGAAAMATCCTCCAGCACTGCCTACATGCAGCTCAG

CAGCCTGACATCTGAGGACTCTGCTGTCTATTTCTGT
GCAAGATTCTGGGACGTGACTTACTGGGECCAAGG

GACTCTGGTCACTGTCTCTGCA (SEQ 1D NO: 111)

GATGTTTTGATGACCCAAACTCCACTCTCCCTGCCTGTCA
GTCTTGGAGATCAAGCCTCCATCTCTTGCAGATCTAGTCA
GAGCATTGTACATAGTAATGGAAACACCTATTTAGAATGG
TCCTGCAGAAMACCAGGCCAGTCTCCAAAGCTCCTGATC
TACAAAGTTTCCAACCGATITTCTGGGGTCCCAGACAGGT
TCAGTGGCAGTGGATCAGCGACAGATTTCACACTCAAGA
TCAGCAGAGTGGAGGCTCAGGATCTGGGAGTTTATTACT
GCTTTCAAGGTTCACATGTTCCGTACACGTTCGGAGGGEG
GCACCAAGCTGGAAATAAAA (SEQ D NO: 112)

TRBEHFH/TTOT O/
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ACI-35

AB-2G5-30

CGAGGTCCAGCTGCAACAATCTCGACCTGAGCTGGTG
AAGCCTGGGGCTTCAGTCGAAGATATCCTGTAAGGLCT
TCTGGATTCACGTTCACTGACTACTACATGAACTGGG
TGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTG
CAGATATTAATCCTAACAATGGTGGTACTAGCTACCA
CCAGAAGTTCAAGGGCAAGGCCACATTGACTGTAGA
CAAGTCCTCCAGCACAGCCTACATGGAGCTCCGCAG
CCTGACATCTGAGGACTCTGCAGTCTATTACTGTGTA
AGAGAGGGAAGATTTGCTTACTGGGGCCAAGGGACT
CTGGTCACTGTCTCTGCA (SEQ ID NO: 113)

GACATTGTGATGACCCAGTCTCAARAATTCATGTCCACAT
CAGTAGGAGACAGGGTCAGCGTCACCTGCAAGGCCAGT
CAGAATGTGGGTACTAATGTAGCCTGGTATCAACAGAAA
CCAGGGCAATCTCCTAAAGCACTGATTTACTCGGCATCCT
ACCOGTACAGTGGAGTCCCTGATCGCTTCACAGGCAGTE
GATCTGGGACAGATTTCACTCTCACCATCAGCAATGTGCA
GTCTGAAGACTTGGCAGAGTATTTCTGTCAGCAATATAAC
AGCTATCCGTACACGTTCGGAGGGGGBACCAAGCTGGA
AATAAAA (SEQ ID NO: 114)

ACI-35

AB-2G5-41

GAGGTCCAGCTGCAACAATCTGBACCTGAGCTGGTG
AAGCCTGGGGCTTCAGTGAAGATATCCTGTAAGGCT
TCTCGATTCACGTTCACTGACTACTACATGAACTGGG
TOGAAGCAGAGCCATGGAAAGAGCTTTGAGTGGATTG
CAGATATTAATCCTAACAATGGTGGTACTAGCTACCA
CCAGAAGTTCAAGGGCAAGGCCACATTGACTGTAGA
CAAGTCCTCCAGCACAGCCTACATGGAGCTCCGCAG
CCTGACATCTGAGGACTCTGCAGTCTATTACTGTGTA
AGAGAGCGAAGATTTGCTTACTGGGGCCAAGGGACT
CTGGTCACTGTCTCTGCA (SEQ ID NO: 113)

GACATTGTGATGACCCAGTCTCAAAAATTCATGTCCACAT
CAGTAGGAGACAGGGTCAGCGTCACCTGCAAGGCCAGT
CAGAATGTGGGTACTAATGTAGCCTGGTATCAACAGAAA
CCAGGGCAATCTCCTAAAGCACTGATTTACTCGGCATCCT
ACCCGTACAGTGGAGTCCCTGATCGCTTCACAGGCAGTG
GATCTGGGACAGATTTCACTCTCACCATCAGCAATGTGCA
GTCTGAAGACTTGGCAGAGTATTTCTGTCAGCAATATAAC
AGCTATCCGTACACGTTCGGAGGGGGGACCAAGCTGGA
AATAAAA (SEQ ID NO: 114)

“Two productive Vi sequences {sequences 6 and 7 in Table 10; sequences 40 and 41 in Tabie11) were isalated from call lines 3A8A12G7 and 3ABE12HS; the "V G" sequences were prepared
from clones made using "G” primer mix and "Vi_AD® sequences from clones made using ‘A” and ‘D7 primer mixes. Accordingly, two antibodies with different kappa sequences are produced by
these hybridomas,

CREEYO/TIBT O/
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Table 12. Primers used for CDR sequencing of antibody variable regions

Subclone |, ‘%ﬂ’ _ Primer sequences SE:Q B
isotype MO
3ABA 12G7 | 1gG2b VH primers g GGCGAATTCATGRAATGSASCTGGGTYWTYCTCT 46
3 CCCAAGCTTCCAGGGRCCARKGGATARACICGRTGG 47
VK primers | & GGGAATTCATGRAGWCACAKWCYCAGGTCTTT A8
AD | ACTAGTCGACATGGGCWTCAAGATGRAGTCACAKWYYCWGG 49
5 G | ACTAGTCGACATGAACGTTGCCTGTTAGGCTGTTGGTGCT 50
3 CCCAAGCTTACTCGGATGGTGGGAAGATGGA 51
3ABE 12H8 | lgG2b VH primers | 5 GGGAATTCATGRAATCSASCTGGETYWTYCTCTT 46
3 CCCAAGCTTCCAGGGRCCARKGGATARACIGRTGG 47
VK primers 5 GGGAATTCATGRAGWCACAKWCYCAGGTCTTT 48
AD ACTAGTCGACATGGGCWTCAAGATGRAGTCACAKWYYCWGG 49
5 G | ACTAGTCGACATGAAGTTGCCTGTTAGGCTGTTGGTGCT 50
3 CCCAAGCTTACTGGATGGTGGGAAGATGGA 51
Z2B6A 10C11 | IgG2b VH primers 5 GGGAATTCATGRAATGSASCTGGGTYWTYCTCTT 48
ACTAGTCGACATGGGATGGAGCTRTATCATSYTCTT 52
3 CCCAAGCTTCCAGGGRCCARKGGATARACIGRTGG 47
VK primers 5 ACTAGTCCGACATGAAGTTGCCTGTTAGGCTGTTIGGTGCT 50
3 CCCAAGCTTACTGCATGGTGGGAAGATGGA 51
286G 7A12 | 1gGeb VH primers 5 GCOCAATTCATGRAATGSASCTGGCTYWTYCTCTT 46
ACTAGTCGACATGGGATGGAGCTRTATCATSYTCTT 52
3 CCCAAGCTTCCAGGGRCCARKGGATARACIGRTGG ' 47
VK primers 5 ACTAGTCGACATGAAGTTGCCTGTTAGGCTGTTGGTGET 50
..... 3 | CCCAAGCTTACTGGATGGTGGCAAGATGGA 51
BHIATICTT | IgG2b VH primers 5 GGCAATTCATORAATGSASCTGGETYWTYCTCTT 48
3 CCCAAGCTTCCAGGGROCARKGGATARALCIGRTGG 47
VK primers 5 ACTAGTCGACATGAAGTTGCCTGTTAGGCTGTTGGTGCT 50
3 CCCAAGCTTACTGGATGGTGGGAAGATGGA 51
6H1G B6E6 lgGzb VH primers | 5 GGGAATTCATGRAATGSASCTGGGTYWTYCTCTT 48

L88EPH/TI0T OM
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SEQID |

§ Ab e v fESy
Subclone isotype Primer sequances NO
3 CCCAAGCTTCCAGGGRCCARKGGATARACIGRTGG 47
VK primers 5 ACTAGCTCCGACATGAAGTTGCCTGTTAGGCTGTTGGTGCT 50
3 CCCAAGCTTACTCGGATGGTCGGAAGATGGA 51
6C10F9 19G3 VH primers 5’ GGGAATTCATCGRASTTSKGGYTMARCTKGRTTT 53
Ci2Aa11 ACTAGTCGACATGGACTCCAGGCTCAATTTAGTTITTICCT 54
3 CCCAAGCTTCCAGGGRCCARKGGATARACIGRTGG 47
VK primers | 5 ACTAGTCGACATGGACTCCAGGCTCAATTTAGTTTTICCT 54
3 CCCAAGCTTACTCGATGGTGGGAAGATGGA 51
8C10ESE lgG3 VH primers 5 GGGAATTCATGRASTTSKGGYTMARCTKGRTTT 53
8C12 ACTAGTCGACATGGACTCCAGGCTCAATTTAGTTTTICC 54
3 CCCAAGCTTCCAGGGRCCARKGGATARACIGRTGG 47
VK primers 5’ GGGAATTCATGRAGWCACAKWCYCAGGTCTTT 48
3 ACTAGTCGACATGGGCWTCAAGATGRAGTCACAKWYYCWGEG 49
3 CCCAAGCTTACTGGATGGTGGGAAGATGGA 51
7C2(1)F10C | 1gG2b VH primers | & GGGAATTCATGRASTTSKGCYTMARCTKGRTTT 53
10D3 ACTAGTCGACATGAAGWTGTGGBTRAACTGGRT 55
3 CCCAAGCTTCCAGGGROCARKGGATARACIGRTGG 47
VK primers | 5 ACTAGTCGACATGGAGWCAGACACACISCTGYTATGGGT 56
ACTAGTCGACATCGGCWTCAAGATGRAGTCACAKWYYCWGE 49
ACTAGTCGACATGGTYCTYATVTITRCTGCTGCTATGG 57
3 CCCAAGCTTACTGGATGGTGGGCAAGATGGA 51
7C2(2)BOF lgG2b VH primers 5’ GGGAATTCATGRASTTSKGGYTMARCTKGRTTT 53
11D5 ACTAGTCGACATGAAGWTGTGGBTRAACTGGRT 55
3 CCCAAGCTTCCAGGGRCCARKGGATARACIGRTCG 47
VK primers 5 ACTAGTCCGACATGGTYCTYATVTTRCTGCTGCTATGG 57

=

CCCAAGCTTACTGGATGGTGGGAAGATGGA

51

L8BEVY/TINT O/
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oy Ab . o SEQID

Subclione isotype Primer sequences NG
AB-2G5-08 lgG2a VH primers g GGGAATTCATGGAATGCACGCTGGGTTTTTCTCTT 120
GGGAATTCATCGAATGGAGCTGGGTCTTICTCTT 121
GGGAATTCATGCAATGCAGCTGGGTCATTCTCTT 122
GGGAATTCATGGAATGGACGCTGGGTTTTTCTCTT 123
GGCAATTCATGCGAATGGAGCTGGGTTATTCTCTT 124
GGGAATTCATGAAATGGAGCTGGGTCTTTICTT 125

GGGAATTCATGGAATGCAGCTGGGTCTTCCTCTT 126
GGGAATTCATGGAATGGAGCTGGGTTTITCCTICTTC 127
3 CCCAAGCTTCCAGGGACCAATGGATAACGGGTGG 128
CCCAAGCTTCCAGGGACCAATGGATAAACGATGEG 129
CCCAAGCTTCCAGGGACCAATCGATAAACGETGE 130
CCCAAGCTTCCAGGGACCAATGGATAAACGGATGG 131
CCCAAGCTTCCAGGGACCAGTGGATAGACGGGTGE 132
CCCAAGCTTCCAGGGACCAAGGGATAGATGATGG 133
CCCAAGCTTCCAGGGGCCAATGGATAAACGGETGG 134
CCCAAGCTTCCAGGCGGGCCAATGGATAAACGATGS 135
VK primers g ACTAGTCGACATGAAGTTGCCTGTTAGGCTGTTGGTGCT 50

) 3 CCCAAGCTTACTGGATCGTGGGAAGATGGA 51

Ad-2A1-18 | IgG2b VH primers | 5 CGGAATTCATGGAATGGAGCTGGGTCATTCTCTT 136
GGGAATTCATGGAATGCACGCTGGGTTTTTCTCTT 120
GGCGAATTCATGGAATGCGAGCTGGGTTITTCTCTT 123
GCGGAATTCATCGAATGCACCTGGEGTTITCCTCTT 137
GGGAATTCATGGAATGGAGCTGGGTCTTCCTCTT 138
GGGAATTCATGGAATGGAGCTGGGTCATCCTCTT 138
GGGAATTCATGGAATGGAGCTGGGTTATTCTCTT 124
ACTAGTCGACATGGGATGAGCTTATCATCCTCTT 140
3 CCCAAGCTTCCAGGGGCCAATGGATAACGCTGEG 141
CCCAAGCTTCCAGGGACCAGTGGGATAAACGGGTGE 142
CCCAAGCTTCCAGGGGCCAATGGATAAACGGGTGG 134
CCCAAGCTTCCAGGGACCAAGGGATAGACGGGTGG 143

T8BEYO/TIOT OM

POOLSO/LIGTE W/ LD



£€1

Subelone Al Prirngr seguences SEQ D
isotype o e MO
CCCAAGOTTCCAGGGACCAAGGGATAAACGGATGG 144
CCCAAGCTTCCAGGGACCAGGGGATAAACGGATGG 145
CCCAAGCTTCCAGCGACCAATCGATAAACGGATGES 131
CCCAAGCTTCCAGGGGUCAGGGATAAACGGGTGE 146
CCCAAGCTTCCAGGGCGCCAATGGATAAACCGGETGEG 147
CCCAAGCTTCCAGGGACCAGTGGATAAACGGTGEG 148
VK primers 5 ACTAGTCGACATGGTGTCCACAGCTCAGTTCCTTG 148

3 | CCCAAGCTTACTGGATGGTGGGAAGATGGA 51

| AB-2G5-30 igG2h VH primers 5 GGGAATTCATGAAATGGAGCTGGETCTTCCTCTT 150
GGCAATTCATGGAATGCAGCTGGGTTATTCTCTT 151
GGGAATTTATGGAATGGAGCTGGEGTCTTCCTCTT 152
GGGAATTCATGGAATGGAGCTGGGTTTTCCTCTT 127
GGGAATTCATGGAATGCAGCTGGEETCATCCTCTT 153
GGGAATTCATGGAATGGAGCTGGGTTATTCTCTT 124
GGGAATTCATGGAATGCAGCTGGGTTTTLCCTCTT 154
GOCAATTCATGGAATGCAGCTGGGTCTTTCTCTT 155
ACTAGTCGACATGGGATGGAGCTATATCATCCTCTT 156
ACTAGTCGACATGGGATGGAGCTTATCATCTTCTT 157
ACTAGTCGACATGTAGATGTGGTTAAACTGGGT 158
3 CCCAAGCTTCCAGGGGCCAGGGGATAAACGGATGES 159
CCCAAGCTTCCAGGGBCCAAGGGATAGACGGATGG 160
CCCAAGCTTCCAGGGACCAGGGGATAGACGGGETGE 161
CCCAAGCTTCCAGGGACCAGGGGATAGACGGATGG 162
CCCAAGCTTCCAGGGGCCAGTGGATAAACGGATGG 163
CCCAAGCTTCCAGGGGCCAATGGATAACGATGSG 164
CCCAAGCTTCCAGGGGCCAGTGGATAAACGATGS 165
CCCAAGCTTCCAGGGACCAATGGATAANCGGETGES 130
CCCAAGCTTCCAGGGACCAGTGGATAAACGATGEG 166
CCCAAGUTTCCAGGGACCAATGGATAACGATGEG 167
CCCAAG CTTCCAQGGACCATGGATAAACGGGTGG 168

T8EEPH/TIOT QMG
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SEQID

Bubkcione isotype Primer ssquences NO)
VK primers 5 ACTAGTCGACATGGGCATCAAGATGAAGTCACATACTCTGG 169
ACTAGTCCACATGGGCATCAAGATGAGTCACATACTCTGG 170
ACTAGTCCACTGGGCATCAGATGAGTCACATACTCTGG 171
ACTAGTCGACATGGGCATCAAGATGAAGTCACAGACCCACG 172
ACTAGTCGACATGGGUTTCAAGATGAAGTCACATTCTCTGS 173
ACTAGTCCACATGGGCTTCAAGATGAAGTCACATATTCAGG 174

CCCAAGCTTACTGGATGGTGCGAAGATGGA 51

wwwwww 3 | CCCAAGCTTACTGGATGGTGGGAAGATGGA 51
AL-2A1-40 lgG2b VH primers 5 GGGAATTCATGGAATGGBAGCTGGGTCATCCTCTT 139
GGGAATTCATGGAATGCAGCTGGGTTTTICCTCTT 154
GGGAATTCATGGAATGCAGCTGGGTCTITCTCTT 155
GGGAATTCATGGAATGGAGCTGGGTTTTCCTCTT 127
CGGAATTCATGGAATGGAGCTGGGTCTTTCTCTT 121
ACTAGTCGACATGGATGGAGCTTATCATCCTCTT 175
3 CCCAAGCTTCCAGGGACCAAGGGATAAACGETGG 176
CCCAAGCTTCCAGGGGCCAATGGATAAACCGGTGG 147
CCCAAGCTTCCAGGCGACCAATGGATARACGATGS 129
CCCAAGCTTCCAGGGGCCAGTGGATAAALGGETGG 177
CCCAAGCTTCCACGGACCAATGCATAACGGGTGE 128
VK primers 5 ACTAGTCGACATGAGGTACTCGGCTCAGTTCCTGGEG 178
ACTAGTCCACATGAGGTCCCCGGECTCAGTTCCTEGG 179
ACTAGTCCACATCGAGGACGTCGATTCAGTTCTTGGG 180

3’ CCCAAGCTTACTGGATGCGTGGCGAAGATGGA 51

AB-2G5-41 igG2b VH primers 5 GGGAATTCATGGAATGGACCTGGGTCATCCTCTT 181
GGGAATTCATGCGAATCGCAGCTGGGTTTTTCTCTT 120
GGCAATTCATGGAATGCAGCTGGGTTATCCTCTT 182
GGGAATTCATGGAATGGAGCTGGGTTATTCTCTT 124
GGGAATTCATGGAATGCAGCTGGGTCTTICCTCTT 126
183

GGCAATTCATCAATGGATCTGGGTTATICICTT

LE8SFO/TI0T QAL

POOLIG/TLOTLT/ LD



POT/EP211/067604

WO 2012/645882

il

el DO IVOOOYYWIVODIYWIOIOVODOOVYODLIODOVYODD
0g1 DOIVOOYYVYLIVOOLOVIOOVODOVODLIDDYVYIDD
Lyl OO IOO0YYIVOOLIYVIODODOVIDLLOOYYODD
00c DOIVOIOVOVIYODOOYYIOVODOOVIODLLODYYDID
661 OOIYOOSYOVIVOODYYIOVYODOOYIDDLLDOVYIDDD
361l DOIVOOVOYIVYDOIYVOIDODDOYODLLODYYIOOD £
Lzl LISI011II01999109Y0D IVVOOLYOLIYYODD
LGl LIDI0LIVIIOOD1IDOVIODIYVWODIVOLILYYDODD
LBL LISIOIIVIIDSDID9OVDOIVYYOLVOLIYVYODD
961 L1011 LISIDODIO0OVODILYVYOOILYOLIVYDODD
g6t LEDIDDLLLIDDDIDOVOOIYYDDLYDLINVYODSD
PAS JI0LI001L1LLIDDS [ 00OVOOIYWVWOSIVOLIVYD DD
v61 JIDI0SIVOIVYIIDOYODDIVEODD [ YOVOOLOVIOY
£61 JI01LIDIVOLYLIIOOVODIVOOOLIYIVIOOLOVIOY G srewid HA azob SV-Ov v
LG YVOOLVOVVYDODLIOD I VOO LOVLIICOVWIOOD £
VG YVOOIVOYYOODLDDIVODLOVIIODYYIDD
&6t DOYDIDLIYOYDIOVYDLYOYYOLLOOODDIVIOVDOLDVYLIOVY
LG SOVOLIYIVOVOLOVYD LVOYYOLVOSODOIVOVODLDV.LOY
061 DOVOILLLIVOYOLOVODIVOYVYOLIOSDODIVYOVOO LY LOV
681 L1IIS1IODYIOLIO1IDVOVIOLIOVODIYOLIYYDDD
281 LLIOI9DYO0OLIYOVOVOYODLYDLIYYDODD S srouid YA
/81 99 LD9DOVYY LYODOVYIOVODOYDID LLOOYYIDD
Gyl DO IYOHOOYYYIVOOOOVIOYODOOVYIDLIODYWIOD
7l DSIYOOOYYV.IVOODYVIOVOOOIYIDLIODYVYOOD
o8t DOIYDVOVYYIYODOLYYIOYOODOVIODLLODYYODD
Ggl DS IDTOOVODDYYIOVOODYIDLILOOYYIODO
el OO 1D0DDYYVIVOOOOVYOOVOLOOVYIODLLODYYDDD £
ON s nbas saun adhjosy sucIIgng
Al mas sousnbes Jawiud ogng
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3 L £

Subclone isi,gm Primer sequences V%\%;U
- VK primers | 5 ACTAGTCGACATGATGTACCCGGCTCAGTITCTGGG 201
ACTAGTCGACATGAGGACTTCGATTCAGTTCTTGGS 202
ACTAGTCTACATGAAGTTGCCTGTTAGGCTGTTGGTGCT 203
ACTAGTCGACATGAAGTTGTCTGTTAGGCTGTTGGTGCT 204
ACTAGTCGACATGAAGTTGCCTGTTAGGCTGTTGGTGCT 50
3 CCCAAGCTTACTGGATGGTGGGAAGATGGA 51
Ad-4AB-18 | 1gG2h | VH primers | 5’ ATGGGATGGAGCTRTATCATSYTCTT 205
ATGAAGWTGTGGBTRAACTGGRT 206
ATGGRATGGASCKKIRTCTTTMTCT 207
3 CCAGGGRCCARKGGATARACIGRTGG 208
VK primers 5 ATGGAGACAGCACACACTCCTGCTAT 209
ATGGAGWCAGACACACTSCTGYTATGGGT 210
ATGAAGTTGCCTGTTAGGCTGTTGGTGCT 211
ATGGATTTWCARGTGCAGATTWTCAGCTT 212
ATGGTYCTYATVTCCTTGCTGTTCTGG 213
ATGGTYCTYATVTTRCTGCTGCTATGG 214
3’ ACTGGATGGTGGGAAGATGGA 215
AB-102-12 | IgG2a VH primers | & ATGAAATGCAGCTGGRTYATSTTCTT 216
ATGGRCAGRCTTACWTYYTCATTCCT 217
ATGATGGTGTTAAGTCTTCTGTACCT 218
3 CCAGGGRCCARKGGATARACIGRTGG 208

TBBSHH/TIOT QML

POOLOY/TIOTIR/ LA



Ab . SEQ D
bl . =4 r seq s
Subslione isotype Primer sequences NO
VK primers ATGRAGWCACAKWCYCAGGTCTTT 219
ATGGAGACAGACACACTCCTGCTAT 209
ATGGAGWCAGACACACTSCTGYTATGGEGT 210
ATGAGGRCCCCTGCTCAGWTTYTTGGIWTCTT 220
ATGGGCOWTCAAGATGRAGTCACAKWYYCWGEG 221
ATGAAGTTGCCTGTTAGGCTGTTGGETGCT 211
ATGGATTTWCARGTGCAGATTWTCAGCTT 212
ATGGTYCTYATVTCCTTGCTGTTCTGG 213
ATGGTYCTYATVTTRCTGCTGCTATGG 214
ACTGGATGGTGGGAAGATGGA 215
o
= Deaeneraie Codons;
R =AorG s =CorG D =AorGorT B =CorGorT
Y =CorT i =AorC H =AorCorT
K =GorT W =AorT V =AorGorC
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Tabile 13. Longest isoform of human Tau (441aa

PCT/EP2611/067604

also called Tau4dl

}s

Longest isoform of human Tau (441aa), also
called Taud0 (SEQ ID NO: 67)

Microtubule-associated protein tau isoform 2
[Homo sapiens]

NCB! Reference Seguence: NP_005901.2

MAEPRQEFEV ~ MEDHAGTYGL  GDRKDQGGYT
MHODQEGDTD AGLKESPLAT PTEDGSEEPG
SETSDAKSTP TAEDVTAPLY DEGAPGKQAA
AQPHTEIPEG TTAEEAGIGD TPSLEDEAAG
HVTOQARMVSK  SKDGTGSDDK  KAKGADGKTK
IATPRGAAPP GOKGQANATR IPAKTPPAPK
TPPSSGEPPK SGDRSGYSSP GSPGTPGSRS
RTPSLPTPPT REPKKVAVVR TPPKSPSSAK
SRLQTAPVPM PDLKNVKSKI GSTENLKHOP
GGGKVOUNK KLDLSNVQSK CGSKDNIKHY
PGGGSVQIVY KPVDLSKVTS KCGSLGNIHH
KPGGGQVEVK SEKLDFKDRY QSKIGSLDNY
THVPGGGNKK IETHKLTFRE NAKAKTDHGA
EIVYKSPVVS GDTSPRHLSN VSSTGSIDMY
DSPQLATLAD EVSASLAKQG L {SEQ 1D NO: 67)

138




WO 2012/045882 PCL/EP2G11/067604

REFERENCE LIST

Alonso A.D., et al. (1997), Proc.Natl.Acad Sci.l).5.A., 94, 298-303

Alving et al.,(1992) Infect. Immun. 60:2438-2444

Asuni et al., (2007) J Neurosc. 27 (34), 9115-28

Braak H., et al. (1993), Eur.Neurol., 33, 403-408

Gill et al., Nature Med. 9: 588-595 (2003)

Greenberg S.G., et al. (1992), J Biol.Chem., 267, 564-569.

Harlow and Lane, Antibodies: A Laboratory Manual (Cold Spring Harbor Laboratory,
New York 1988 555-612

Hodagson et al.,(1991) Bio/Technoloy, 9:421

Hoffmann R., et al (1987), Biochemistiry, 36, 8114-8124.

Kabat EA, Wu TT, Perry HM, Gottesman KS, Foeller C. Seqguences of profeins of

Immunological Interest, US Depariment of Heaith and Human Services, 1881
Kennedy, Jd. H., et al., 1876 (Clin. Chim. Acta 70:1-31)

Khaw, B. A etal. (1982) J. Nucl. Med. 23:1011-1019

Lewis et al,, {QQW} Nature Genetics, 25 :402-405

Masliah et al., (2005) Neuron, 46(5), 857-68

Masliah et al., (2011) PLoS ONE, Volume 6(4), e19338, pp- 1-17

Muhs et al., (2007) Proc Natl Acad Sci USA, 104(23), 9810-5

Muyllaert et al, (2008) Rev Neurol, 162(10), 903-907

Muyvllaert et al, (2008) Genes Brain Behav., Suppl. 1, 57-66

Neuwelt, E. A., Implication of the Blood-Brain Barrier and its Manipulation, Vols 1 &
2, Plenum Press, N. Y. (1989))

E_\gg_c_;g_Ej et al,, (2003) Nature Med, 9, 448-452

Oddo et al., (2004) Neuron, 43, 321-332

Queen et al,,(1989) Proc. Natl Acad Sci USA, 86:10029-10032
Papanastassiou et ai., Gene Therapy 9: 398-406 (2002)

Reig 8., et al. (1995), Acta Neuropathol., 80, 441-447

Ribe et al., {2005) Neurobiol Dis, 20(3), 814-22

Roberson et al, (2007) Science, 316 (5825), 750-4

Rosenmann et al., (2006) Arch Neurol, 63(10), 1459-67

139



WO 2012/045882 PCT/ERP20811/067604

Rousseaux et al. Methods Enzymology, (19868}, Academic Press 121.663-88
Schurs, A. H.W. M., et al. 1977 {Clin. Chim Acta 57:1-40

Terwel et al., (2006) J Biol Chem, 280, 3963-3973

Terwel et al, (2008) Am J pathol., 172(3), 786-98

Urushifiani et al., (2007) Proc. Natl Acad Sci USA, 104(79, 2485-500

Vandebroek et al., “Phosphorylation and Aggregation of Protein Tau in Humanized
Yeast Cells and in Transgenic Mouse Brain®, 7th International Conference on

Alzheimer's and Parkinson’s Disease, Sorrento, italy, March 8-13, 2005, pp 15-19

WO 2004/058258

WO 96/13590

WO 96/29605

U.S. Patent Publication No. 2002/0038086
U.S. Patent Publication No. 2003/0083299
. Patent Publication No. 2002/0025313
. Patent Publication No 2004/0204354
. Patent Publication No 2004/0131692
U.S. Patent Publication No 2002/0065259
U.S. Patent Publication No 2003/0162695
U.3. Patent Publication No 2005/0124533
U.3. Patent Publication No 2005/0089473
U.S. Patent Publication No 2003/0073713
U.5. Patent Publication No 2003/0129186
U.S. Patent No. 5,112,596,

U.S. Patent No. 5,268,164,

U.8. Patent No. 5,506,206,

U.S, Patent No. 5,686,416

U.S. Patent No. 5,004,697

o C
»ow

C

%)

<
19

140



Claims:

1.

An antibody or functional part thereof that specifically binds to a phospho-epitope
on a mammalian Tau protein, therein said antibody or functional part thereof has
a high binding affinity to soluble and insoluble Tau protein, and modulates
soluble and insoluble Tau levels, wherein the phospho-epitope is amino acids
405-411 or 405-412 having a phosphorylated Ser at position 409 (pS409), and
wherein the antibody or functional part thereof binds the mammalian Tau protein
with a dissociation constant of less than 10 nM as measured by surface plasmon
resonance, wherein the antibody or functional part thereof does not bind o the

corresponding unphosphorylated epitope.

The antibody or functional part thereof of claim 1, wherein the antibody or
functional part thereof binds the phosphoepitope on the mammalian Tau protein
with a dissociation constant of less than 5 nM.

The antibody or functional part thereof of claim 1 or claim 2, wherein the antibody
or functional part thereof binds the phospho-epitope on the mammalian Tau
protein with an association rate constant of 104 M-1S-1 or greater.

The antibody or functional part thereof of claim 1 or claim 2, wherein the antibody
or functional part thereof binds the phospho-epitope on the mammalian Tau

protein with an association rate constant of 105 M-1S-1 or greater.

The antibody or functional part thereof of any one of claims 1 to 4, wherein the

mammalian Tau is human Tau.

The antibody or functional part thereof of claim 1, wherein the antibody or

functional part thereof comprises:
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a) a first binding domain which contains in sequence a CDR1 with the amino acid
sequence of SEQ ID NO: 21, a CDR2 with the amino acid sequence of SEQ ID
NQO: 22, and a CDR3 with the amino acid sequence of SEQ 1D NO: 23, and/or a
second binding domain which contains in sequence a CDR1 with the amino acid
sequence of SEQ ID NO: 12, a CDR2 with the amino acid sequence of SEQ D
NO: 13, and a CDR3 with the amino acid sequence of SEQ ID NO: 14; or

b) a first binding domain which contains in sequence a CDR1 with an amino acid
sequence that is at least 85% identical to SEQ ID NO: 27, a CDR2 with the
amino acid sequence of SEQ ID NO: 25, and a CDR3 with the amino acid
sequence of SEQ ID NO: 26, and/or a second binding domain which contains in
sequence a CDR1 with the amino acid sequence of SEQ ID NO: 12, a CDR2
with the amino acid sequence of SEQ 1D NO: 13, and a CDR3 with the amino
acid sequence of SEQ ID NO: 14; or

c) a first binding domain which contains in sequence a CDR1 with the amino acid
sequence of .SEQ, ID NO: 24, a CDR2 with the amino acid sequence of SEQ D
NQO: 25, and a CDR3 with the amino acid seqguence of SEQ ID NQO: 26, and/or a
second binding domain which contains in sequence a CDR1 with the amino acid
sequence of SEQ ID NO: 12, a CDR2 with the amino acid sequence of SEQ ID
NO: 13, and a CDR3 with the amino acid sequence of SEQ ID NO: 14; or

d) a first binding domain which contains in sequence a CDR1 with the amino acid
sequence of SEQ 1D NO: 27, a CDR2 with the amino acid sequence of SEQ ID
NQO: 25, and a CDR3 with the amino acid sequence of SEQ ID NO: 26, and/or a
second binding domain which contains in sequence a CDR1 with the amino acid
sequence of SEQ ID NO: 12, a CDR2 with the amino acid sequence of SEQ ID
NO: 13, and a CDR3 with the amino acid sequence of SEQ ID NO: 14; or

e) a first binding domain which contains in sequence a CDR1 with the amino acid
sequence of :SEQ ID NO: 28, a CDR2 with the amino acid sequence of SEQ ID
NO: 25, and a CDR3 with the amino acid sequence of SEQ ID NO: 26, and/or a
second binding domain which contains in sequence a CDR1 with the amino acid
sequence of SEQ ID NO: 12, a CDR2 with the amino acid sequence of SEQ ID
NQO: 13, and a CDR3 with the amino acid sequence of SEQ |D NO: 14; or
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10.

f) a first binding domain which contains the amino acid sequence of SEQ ID NO:
6, 7, 8, or 9, and/or a second binding domain which contains the amino acid
sequence of SEQID NO: 1, 2, 0or 3; or

g) a first binding domain which contains the amino acid sequence of SEQ ID NO:
6, and/or a second binding domain which contains the amino acid sequence of
SEQ ID NO: 1; or

h) a first binding domain which contains the amino acid sequence of SEQ ID NO:
7, and/or a second binding domain which contains the amino acid sequence of
SEQID NO: 1; or

i) a first binding domain which contains the amino acid sequence of SEQ ID NO:
8, and/or a second binding domain which contains the amino acid sequence of
SEQ ID NO: 2; or

j) a first binding domain which contains the amino acid sequence of SEQ ID NO:
9, and/or a second binding domain which contains the amino acid sequence of
SEQ ID NO: 3.

The antibody or functional part thereof of any one of the preceding claims,
wherein the antibody is a monoclonal antibody, a chimeric antibody, a humanized

antibody; or a fully human antibody.

The antibody or functional part thereof of any one of the preceding claims,
wherein the antibody is of the 1gG2a, 1gG2b, or the IgG3 isotype.

A pharmaceutical composition comprising the antibody or functional part thereof

of any one of the preceding claims and a pharmaceutically acceptabie carrier.

The antibody or functional part thereof or the pharmaceutical composition of any
one of the preceding claims for use in treating or alleviating the symptoms of a

neurodegenerative disease or disorder, wherein the neurodegenerative disease
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11.

12.

13.

14.

or disorder is optionally caused by or associated with the formation of

neurofibrillary lesions or a tauopathy.

The antibody or functional part thereof or the pharmaceutical composition for use
according to claim 10, wherein administering the antibody or functional part

thereof results in the alleviation of cognitive deficits.

The antibody or functional part thereof or the pharmaceutical composition for use
according to claim 10 or claim 11, wherein the alleviation of cognitive deficits
comprises an arrest in the progression of the cognitive deficits andfor a

restoration of cognitive memory capacity.

The antibody or functional part thereof or the pharmaceutical composition for use
according to any one of claims 10 to 12, wherein the neurodegenerative disease
or disorder is selected from Alzheimer's Disease, Creutzfeldt-Jacob disease,
Dementia pugilistica, Down’s Syndrome, Gerstmann-Straussier-Scheinker
disease, inclusion-body myositis, and prion protein cerebral amyloid angiopathy,
traumatic brain injury and further diseases or disorders which do not show a
distinct amyloid pathology including, but not limited to, amyotrophic lateral
sclerosis/parkinsonism-dementia complex of Guam, Non-Guamanian motor
neuron disease with neurofibrillary tangles, argyrophilic grain dementia,
corticobasal degeneration, diffuse neurofibrillary tangles with calcification,
frontotemporal dementia with parkinsonism linked to chromosome 17,
Hallevorden-Spatz disease, multiple system atrophy, Niemann-Pick disease type
C, Pallido-ponto-nigral degeneration, Pick’'s disease, progressive subcortical
gliosis, progressive supranuclear palsy, Subacute sclerosing panencephalitis,
Tangle only dementia, Postencephalitic Parkinsonism, Myotonic dystrophy, and

combinations thereof.

A cell line that produces the antibody or functional part thereof of any one of
claims 1 to 8.
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15.

16.

17.

The cell line of claim 14 which is a hybridoma cell line selected from 3A8A12G7
deposited on August 25, 2010, as DSM ACC3086; 2B6A10C11 deposited on
August 25, 2010, as DSM ACC3084; 3A8E12H8 deposited on August 25, 2010,
as DSM ACC3085; 2B6G7A12 deposited on August 25, 2010, as DSM
ACC3087; 6H1A11C11 deposited on August 25, 2010, as DSM ACC3080; and
6H1G6ED deposited on August 25, 2010, as DSM ACC3088.

A polynucleotide encoding the antibody or functional part thereof of any one of

claims 1 to 8.

The antibody or functional part thereof according to any one of claims 1 to 8 for
use in diagnosing a tau-proteinassociated disease, disorder or condition, or in
diagnosing a predisposition to a tau-protein-associated disease, disorder or
condition, in a patient comprising detecting the immunospecific binding of an
antibody or functional part thereof to an epitope of the tau protein in situ which
includes the steps of

a) bringing the specific body part or body area suspected to contain the tau
protein into contact with an antibody or functional part thereof according to any
one of claims 1 o 8;

b) allowing the antibody or functional part thereof to bind to the tau protein to
form an immunological complex;

c) detecting the formation of the immunological complex.; and

d) correlating the presence or absence of the immunological complex with the
presence or absence of tau protein in the specific body part or area;

wherein diagnosing a predisposition {o a tau-protein-associated disease, disorder
or condition further includes the step of:

e) comparing the amount of said immunological complex to a normal control
value, wherein an increase in the amount of said immunological complex
compared to a normal control value indicates that said patient is suffering from or

is at risk of developing an tau protein-associated disease or condition.
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18.

A method of diagnosing a tau-protein-associated disease, disorder or condition,
or of diagnosing a predisposition to a tau-protein-associated disease, disorder or
condition, in a patient comprising detecting the immunospecific binding of an
antibody or functional part thereof to an epitope of the tau protein in a sample
which includes the steps of

a) bringing the sampie suspected o contain the tau protein into contact with an
antibody or functional part thereof according to any one of ciaims 1 to 8;

b) allowing the antibody or functional part thereof to bind to the tau protein to
form an immunological complex;

c¢) detecting the formation of the immunological complex; and

d) correlating the presence or absence of the immunological complex with the
presence or absence of tau protein in the sample;

wherein diagnosing a predisposition to a tau-protein-associated disease, disorder
or condition further includes the step of:

e) comparing the amount of said immunological complex to a normal control
value, wherein an increase in the amount of said immunological complex
compared to a normal control value indicates that said patient is suffering from or

is at risk of developing an tau protein-associated disease or condition.
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