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TAU VACCINE FOR THE TREATMENT
OF ALZHEIMER’S DISEASE

RELATED APPLICATIONS

{0061 This application clatms the benefit of ULS. Provisional Patent Application No.

637062 971, filed August 7, 2020, which is corporated by reference herein in 1 entivety.
SEQUENCE LISTING STATEMENT

[8002] A computer readable form of the Sequence Listing s filed with this application by
electronic submission and 15 incorporated o this application by reference in its entivety. The
Sequence Listing is contained in the file created on May 19, 2021, having the file name “20-

H08R-WO_Sequence-Listing ST25.txt” and is 188 kb in size.
FIELD

j0003] The disclosure relates to the technical fields of immunology and medicine, and

particular to the treatment of Alxheimer’s disease and other diseases of protein misfolding.
BACKGROUND

[8004] Alzhetmer's disegse (AD} 15 a progressive disease resulting in senile dementia.
Broadly speakimng, the disease falls o two categories: late onsst, which ocowrs n old age
{65 +years) and early onset, whuch develops well hefors the senile period, fe., between 35 and 60
vears. In both types of disease, the pathology s the same but the abnormshties tend to be more
severs and widespread in cases beginning at an earlier age. The disease is characterized by at
tenst two types of lesions in the bram, newrofibrillary tangles and senile plaques. Newrofibeitlary
tangles are imracellplar deposiis of microtubule associated tau protein consisting of two
filaments twisted about each other in pairs. Senile plaques {(i.e., amvioid plaques) are areas of

disorganized neuropi! up to 150 wm across with extracellular amyloid deposits at the center

which are visible by microscopic anabysis of sections of brain tissee,
[0005] Tau tangles constitute abnormal fibrils measuring 10 s in digmeter ocourring in

pairs wound m a helical fashion with a regular penodicity of &80 nm. The sy within
neprofibrillary tangles 38 abnormally phosphorvlated (hyvperphosphorvlated) with phosphate

groups sttached 1o spectfic sites on the molecals. Severe involvement of neurofibnilary tangles
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is seen in the laver 1 neurons of the entorhinal cortex, the CAl and subicular regions of the
hippocampus, the amygdala, and the deeper lavers (Jayers I, V| and superficial VI) of the

neocortex i Alzheimer's disease. Tau pathologies are known to comelate to cognitive decline.

{ooue] Accordingly, there exists the need for new therapies and reagents for the

prevention or treatment of Alzhemmer's disease, o particudar, therapies and reagents capable of

CRUSIRG an mmunge responss to the tay present m patients,

SUMMARY
[0007] In some embodiments, disclosure s divected to a peptide comprising 313 anuno

acids from residues 244-400 of SEC 1D NO:O1 or from residues 1-130 of SEQ 1D NO:730. For
example, the peptide may comprise an amuno acid sequence of one of SEQ D NO:02 to SEQ 1D
NOS, SEG D NOZS o SEQ ID NO:320, SEQ ID NOAUE, SEQ ID NOASY, SEG ID
NO45s, SEQ ID NO:438 to SEQ 1D NO:742, SEQ 1D NO:747 to SEQ ID NOI749, or SEQ ID
NO:735 to SEQ ID NO776. In some embodiments, the peptide is from the microtubule binding
region {MTBRY of tau (residugs 244-372 of SEQ 1D N1 and, as an example, comprise any
one of SEQ ID NO:02 to SEQ IDNO:19, SEQ D NO28 1o SEQ D NO:102, SEQ IDNO:183
to SEQ 1D NO:320 or SEQ 1D NO4SS to SEQ ID NOX 742, gach optionally further comprising a

Cterminal cysteine.

{6008 In some embodiments, the disclosure is directed to a peptide comprising, e.g., 3-
13, 7-13, 7-10 or § ammo ackds from residues 244-400 of SEQ 1D NO:01 or from residues 1-150
of SEQ 1D WO 730, further comprising a C-terminal -GGC or -GGGC or an N-terminal CGG- or
CGGG-. For example, the peptide can conywise an anuno acid sequence of SEQ D NOT77 o
SEQ D NOTES or SEQ 1D NOU786 1o SEQ 1D NG908,

{6009] {n some embodiments, the peptide may include a linker to 8 carrier at & €-
terminal portion of the peptide or at a8 N-ternunal portion of the pepuide, which may include an
amine acwd sequence of, for example, AA, AAA, KK, KKK, 585, §8% AGAG, GG, GGG,
GAGA, and KGKG, 1o addition, the linker to the carrier, if present, may include a terminal
cysteinie (€ As an example of a C-terminal hinker, the polypeptide may include the amine acid
sequence of NIKHVPG-XXC (SEQ 1D NQ:O3), wheremn XX and € are mdependently optional
and, if present, XX can he, for example, AA, KK, S8, AGAG, GG, GAGA, or KGKG. In some

embodiments, the peptide further comprises a blocked amine at the N-terminus.

ba
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{6016] In other embodiments, the disclosare s directed to an  nmunotherapy
composition meclading the polypeptides of the disclosure, wherein the polypeptide may be hinked
to a carrier. The carcier may include serum albuming, snammoslobulin molecules, thyroglobulin,
ovalbuntn, tetanus foxoid {TT), diphtheria toxoid (D7), a genetically modified cross-reacting
material {CRM) of diphthena toxin, CRMIVY, meningococcal puter membrane protein complex
FOMPCY and H influencae protemn D (HID), cEPA (Pseudomonas aeruginosa exotoxin A, KLH

tkevhole timpet hemocyanin), and flagellin

[0011] Still further, embodiments of the disclosure are directed to a pharmaceutical
compositions comprising the peptides and/or the immunotherapy compositions of the disclosure,
and mncluding at least one adivvant.  The adjuvant may be aluminam hydroxide, alumimum
phosphate, ahummnam sulfate, 3 De-O-acvlated monophosphoryl hipid A {(MPL) and syathetic
analogs thereof, Q8-21, (35-18, Q8-17, I8-7, TQL-1055, Complete Freund's Adjuvant {CEAY,
Incomplete Freund's Adjuvant {(IFA), o m water emulsions {such as squaleng or peanut o),
Cpls, polvglatanue acid, polylysing, AddaVax™, MF39R, and combunations thereof, In
addition, the formulation may include one or more of a liposomal formulation, a diluent, or a
multiple antigen presenting system (MAP)Y. The MAP may include one or more of a Lys-based
dendritic scatfold, helper T-cell egpitopes, inunune stimulating lipophilic moisties, cell
penetrating peptides, radical induced polymerization, self-assemibling nanoparticles as antigen-

presenting platforms and gold nanoparticles.

{8012] In additon, the tumunotherapy composition may inchude 81 lTeast one
pharmaceutically acceptable diluent andfor a multiple antigen presenting system {(MAP). The
MAP may include one or miore of a Lys-based dendritic scaffold, helper T-cell epitopes, nmnume
stimudatng hipophilic moteties, cell penetrating peptides, radical induced polymernizavon, self

assembling nanoparticles as gntigen-presenting plarforms and gold nanoparticles.

{0813] Embodiments of the discloswre are alse directed to nucleic acid sequences
encoding the polypeptides and the wumunotherapy compositions of the discloswre. The nocleie
acids may be included in a nucleic acid mmunotherapy composition tncluding the nucleic acid

and at feast one adjovant.

[a014] Sl further, embodiments of the disclosure are directed to methods for treating or

effecting prophylaxis of Alzheimer's disease in a subject, and methods for inhibiting or redoving

1ok



WO 2022/031342 PCT/US2021/033189

aggregation of tag in a subject having or at risk of developing Alzheimer’s disease. The methods

mclude admingstrating to the sabject an immunotherapy composition, 8 nucleic  acids

mmunoctherapy composition, or a pharmacestical formualation of the disclosure.

{0015] The methods of the disclosure may mclode repeating the administering at least a
second thme, at least a thad time, at least a fouwrth tine, at least a fifth time, or ai least a sixth
time, and may include repeating the adnunistering af an interval of about bimonthly, of about 21

to about 28 days, of about quadierly, of about bisnnually, or of abbut annually.

{8016] Still further, methods of the disclosure are directed to inducing an immune
response w an ammmal,  The methods mekude admimistermg to the animal a polypeptide, an
wmunotherapy: composition, a phanmacentical formulation or a nucleic acid wununotherapy
composition of the disclosure w1 a regimen effective to generate an imumne response inchading
antibodies that spectfically bind te tau. The nnmune response may inclade antibodies that

specifically bind to the nucrondule region of tau.

{8017] in other embodiments, the disclosure is directed to an immunization kit including
an wamunotherapy composition of the disclosute and may include an atjuvant, wherein the
mumunotherapy composiion may be m a first container and the adpvant may be a second

CONTAtRer.

{6018] Still forther, the discloswre is directed o a kyt including 3 mueleic acd
samunotherapy composition of the disclosure and may inclade an adjuvant. The nucletc acid

may be in a first container and the adjuvant may be in a second container.

[06019] In each of the embodiments of the peptide described hetein, the peptide may
comprise, consist, or consist essentially of the recited ssquences.
BRIEF DESCRIPTION OF THE FIGURES

{8626] Fis. 1 shows the resalis of an expernment comparing the titers of Guimen pig
serwm for tau single peptide immanogens AGHVTQAR (SEQ ID NO:453), GYTMHOD {SEQ
D NO4S4), QUVYKPY (SEQ 1D NO:02) and EIVYKSPY (SEQ ID NO:141). Al imnmumogens
further comprised a C-terminal linker of GG and a cysteine for coupling to maleimide activated
CRMIOT carvier. Q821 was wtilized as an adjuvant in AddaVax squalene-based oil-in-water

nano-entulsion.
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{6021] FIG, 2 shows the resufts of an experiment measaring the titer of murine serum for
tau single peptide tmunogen CNIKHVPG (SEQ ID NO:24). The peptide was couopled to
malemmide activated CRMIYT carrier through the N-terminal cysteing. OS2I was used as an
adjuvant,

{9922 FIG. 3 shows the results of an expertiment measaring the titer of murine serum for
tau single peptide mmunogens described by SEQ 1D NOT77 to SEQ D NO:TES and SEQ ID
NO:963 to SEQ ID NS

{8023 FEG. 4 shows the vesalts of an experiment measuring the titer of murine serum for
tau smgle peptide mmmmogens described by SEQ ID NO:963, SEQ ID NO:964 and SEQ ID
NO:963,

{6024] FHG, S{A)-(31) shows the resulis of an experiment measuring the binding of
various muring sera from animals vacoinated with immumogenic compositions of the disclosure

agamnst MTBRI, MTBR2, MTBR3 and MTBR4.

{6025] F1G. 6 shows the results of an experiment measuring the ability of mouse serum
with antibodies raised against VKSKIGSTEGGC (SEQ D NO777) to block tae binding to
heparin as a potenttal surrogate marker for the alality of the setum io block uptake of 1au mto
cells. For Figures 6-12, Dilled circles (“neg”) are a negative control. Samples fabels, eg., “117,
TEZT, LAY and LAY in Figwre 6, refer to the peptide construct number (17}, followed by a
period, and a second number, which represents an animal. Thus, Figure 6 tlustrates the results

of experiments on four mice using constract 1, which cotresponds to SEQ 1D NO:777.

{a026] Fig, 7 shows the results of an experiment measuring the ability of mouse serum
with antibodies raised against KSKIGSTEGGC (SEQ ID NO:778) o block tau binding to
heparin as a potential survogate marker for the ability of the serum to block uptake of tau into

cells.

[au27] FI1G, 8 shows the resulis of an experiment measuring the ability of mouse serum
with antibodies raised against SKIGSTENGGC (SEQ ID NO779) to block tau binding 1o
heparin as a potential surrogate marker for the ability of the serum to block uptake of tau into

cells,
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{6028] FIG. 9 shows the results of an experiment measuring the ability of mouse serum
with antibodies ratsed agamnst STENLKHQGGC (SEQ ID NO:783) to block tan bindmg to
heparm as a potential survogate marker for the abildy of the serum to block aptake of we mito

cells.

{8029] FIG. 10 shows the results of an expernment measuring the ability of mosse serom
with antibodies raised against TENLKHOQPGGC (SEQ D NO:784) to block tau binding to
heparin as a potential surrogate marker for the ability of the senumm to block upiake of tas mto

cells.

{0036] FHG. 11 shows the results of an expersnent measuring the ability of mouase serum
with antibodiss raised agamst ENLKHOQPGGGC (SEQ 1D NOTES) o block tau bindmg to
heparm as a potential survogate marker for the ability of the serum to block aptake of tan mto
cells.

{6031] FHG, 12 shows the results of an expersment measuring the ability of moase serom
with antibodies raised agamnst CGGSKIGSKDNIKH {(SEQ 1D NO:964) o block tau binding to
heparin as 8 potential survogate marker for the abihity of the serum to block upiake of taw mto

cells.

{8032) FIG, 13 shows the results of an experiment measuring the ability of mouse serum
with antibodies ramsed agamnst COGSKIGSLDNIKH (SEQ 1D NO:963) 1o block tau binding to
heparin as a potential surrogate warker for the ability of the serum to block uptake of tau mto

cells,

{8033] FIG, 14 shows staintng of Tau pathology in fresh frozen nunan AD bram tissue
fversus normal tissue In the right side panel) using a 1300 dilution of serum from mice
vaceinated with SEQ ID NO:778.

{0034} F1G. 18 shows staiming of Tau pathology i fresh frozen human AD brain tssue
{versus normal tissue in the right side panel) using ¢ 1:500 dilution of serum from mice
vacemated with (SEQ ID NO:779)

j0033] Fig. 16 shows staming of Tau pathology in fresh frozen human AD brain tissue
{versus normal tissue m the nght side papel} wsimg & 1300 didution of serum from mige

vaccinated with (SEQ 1D NO:784).

&
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{8036] Fig. 17 shows stamning of Tau pathology in fresh frozen human AD bram tissue
{versus normal tssue in the right side panel) using a 1:500 dilution of serum from mice

vaccinated with {SEQ D NO785}

{8037] Fig. I8 shows stapung of Tan pathology i fresh frozen baman AD bramn tssue
fversus normal tissue m the right side panel) wsing a 15300 diletion of serum fromt nuce

vacomated with (SEQ ID NOSIRY

DESCRIPTION

{00.38] The disclosure provides peptide compositions and immunotherapy compositions
comprising one or more tan peplides.  The disclosure also provides methods of treating or
effecting prophylaxis of Alzhetmer's disease or other diseases characterized at least in part by
aberrant tau pathology (e.g., aggregation in newrofibrilary tangles) in a subject, including
methods of clearing and preventing formation of deposits and aggrepates, inhibiting or reducing
aggregation of tau, blockmy the binding andior uptake of tau by neurons, inlibiting transnussion
of tan species between cells, and mhabiting propagation of pathology between bram regions wm a
subject having or at risk of developing Alzheimer’s disease or other diseases containing taa
accurnulations. The methods include administering to such patients the compositions comprising

an one or more an pepiides.

o 1

{6039 A munber of terms are defined below. As used herein, the singular forms "a"
“an®, and “the" include plural referents unless the comext clearly dictates otherwise. For
example, the term “a compound™ or “at least ong compound™ can include a plurality of
compounds, mcluding mxiures thereot.

18040] Linless otherwise apparent from the comtext, the term “aboual” encompasses
msubstantial vanations, such as values within a standard margin of error of measurement {e.g.,
SEM) of a stated value. For example, the term "about" as used herein when referring to a
megsurable value such as g parameter, an amount, a temporal duration, can encompass variations
of +-10% ar less, +/-3% or less, or +/-1% or less or less of and from the speafied value
Designation of a range of valuss tncludés all integers within or defining the range, and all
subranges defined by integers within the range. As used herein, statistical significance means

p<0.05.
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{8041 Compositions or methods “comprising”™ ot “incleding” one or more recited
elements may nclude other elements not spectfically recited. For example, a composition that
“comprises” or “includes” a polypeptide sequence may comtain the sequence alope or in

combination with other sequences or ingredients.

{9042] An indhvidual 13 at mereased nisk of & disease if the subject has at least one known
rsk-factor (e.g., age, genetic, biochemical, family history, and situational exposure} placing
mdividuals with that visk factor at a statstically significant greater risk of developing the disease

than individuals without the risk fctor,

{0043] The term “patient” mcledes human and other mammalian subjects that recaive
either prophyiactic or therapsutic reatment, including treatment naive subjects. As usaed herein,
the terms “subject” or "patient” refer to any single subgect for which treatment is desived,
mcluding other mammalhian subjects such as, humans, cattle, dogs, suinga pigs, rabbits, and so
on. Also mntended to be included as a subject ave any subjects involved in clinical research trials
not showing any chinical sign of disease, or subjects involved in epidemiological studies, or

subjects used as controls.

{8044] The term "disease”™ refars 10 any abnormal condition that impatrs phyvsiological
function, The term is used broadly 1o encompass any disorder, illness, abnormality, pathology,
sickness, condition, or syndrome i which physiological function is mmpaired, irrespective of the

nature of the etiology.

{0045] The term "symptom” refers to a subjective evidence of a disease, such as altered
2ait, as perceived by the subject. A Ysign” refers to objective evidence of a disease as observed

by a physician.

{a046] As used herein, the terms “treat” and "reatment” refer o the alleviation or
amelioration of one or more symptoms or effects associated with the dissase, prevention,
inhibition or defay of the onset of one or more symptoms or effects of the disease, lessening of
the severity or frequency of one or more svmptoms or effects of the disease, andfor increasing or

trending toward desired owtcomes as described herein,

{6047] The terms "prevention”, "prevent”, or “preventing" as used herein refer to

comtacting {for example, adnunistering) the peptide(s) or mumunotherapy compositions of the
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present disclosure with a subject before the onset of a discase, with or without tap pathology
alveady present (primary and secondary prevention), thereby delaving the onset of chinical
symptoms andéor alleviating svmptoms of the disease after the onset of the disease, compared o
when the subject is not contacted with the peptide or immunotherapy compositions, and does not
reter to completely suppressing the onset of the disease. In some cases, prevention may oceur {or
houted tome afler adnunistration of the peptide or inmunotherapy compositions of the present
disclosure. In other cases, prevention may ocour for the duration of a treatment regimen

comprising adnunistering the peptide or immunotherapy compositions of the present disclosure.

{0048] The terms "reduction”, "reduce”, or "reducing” as wsed herem refer {o decreasing
the amount of tau present in a subject or in tssue of the subject, or suppressing an mcrease in the
amount of tau present m a subject or in tissee of a subject, which encompasses decreasing or
suppressing au mcrease in {e.g., decreasing the rate of morease) the amount of tau present,
accumulated, ageregated. or deposited mn the subject or tissue i the subject. In certain
embodiments, the decrease in or suppression of an increase i {2.g. decreasing the rate of
increase} the amount of tau present, accumulated, aggregated, or deposited in the subject refers
to an amount of tau present, accumulated, aggresated, or deposited in the central nervous system
{CNS} of the subject. In vertain embodunents, the decrease in or suppression of an increase in
{e.u., decreasmg the rate of ncrease) the amount of tau present, accumulated, aggregated, or
deposited in the subject refers to an amount of tau present, accunnlated, aggregated, or deposited
i the periphery (e, peripheral ciraulatory system} of the subject. In certain ensbodiments, the
decrease in or suppression of an increase in {e.g.. decreasing the rate of increase} the amouat of
tan present, acownulated, aggregated, or deposited in the subject refers to an amount of tau
present, accumulated, aggregated, or deposited in the brain of the subject. In some
embodiments, the tau reduced is the pathological form(s) of tau (e.g., newrofibrillary tangles of
taxs, dystrophic neurites). In yet other embodiment, pathological wdicators of seurodegenerative

disease andfor tauopathies are decreased.

[0049] The terms “epitope” or "antigenic determunant” refers to a site on an antigen to
which Band/or T cells respond, or to-a site on an antigen to which an antibody binds. Epitopes
can be formed both from contignons antine acids or from noncontignous ammo acids puxtaposed
by tertiary folding of a protein. Epitopes formed from contiguous amino acids are typically

refamed on exposure 1o denatwring solvents whereas epitopes formed by tertiary folding arve

i
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typically lost on treatmrent with denaturing solvents. An epitope typically mclades at least 3, at
least 4, at least §, at least 6, at least 7, at least 8, at least @, at least 10, at least 11, at least 12, or at
least I3 amino acids in a unique spatial conformation. Methods of determining spatial
conformation of epitopes include, for example, x-ray crystaliography and 2-dimensional nuelear
nagnetic resonance. See, e.g, Epitope Mapping Protocols m Methods i Molecular Biology,
Yol. 66, Glemn E. Morris, Ed. (1996},

{0056 An "nmmenogenic agent” or “mmmanogen” or "antigen” 18 capable of mducing an
mmunological response against itself or modified/processed versions of itself upon
administration to an amimal, optionally m conpmction with an adjuvant. The terms
"immunogenic agent” or "mumunogen” or “antigen” refer 0 a compound o composition
comprising & peptide, polypeptide or protein which s "antigenic” or "immunogenic” when
admunistered in an appropriate amount {an "mmunogenicatly effective amount™), ¢, capable of
mducimg, eliciting, augmenting or hoosting a cellular andfor humeral mmune response and of
betng recognized by the products of that response (T cells, antibodies). An mamunoges can be a
pepuide, or a combination of two or more same or different peptides, that includes at least 3, at
least 4, at least 5, ar least 6, at least 7, at Jeast 8§, at least 9, at least 10, at least 11, at least 12, orat

least 13 amino acids in a liner or spatial conformation.

{0051] An mmumoegen may be effective when given alone or i combination, or haked
1o, ot fused fo, another substance {which can be administered at one time or over several
mtervals).  An nnmuonogenic agent or immunogen may inchode an antigenie peptide or
polypeptide that is linked to a carrier as described herein.

[0052] A nucleic acid such as DNA or RNA that encodes an antigenic peptide or

43

polypeptide i referred 1o as a "DNA for RNA] mnownogen,” as the encoded peptide or
polypeptide is expressed in vive afler adminisiration of the DNA or RNA. The peptide or
polypeptide can be recombinantly expressed from a vaccine vector, which can be naked DNA or
RNA that comprises the peptide or polypeptide coding sequence operably linked to 8 promoter,

2., an expression vector or cassette as deseribed herein,

{8053] The terma "adjovant” refers to a compound that, when admumstered in conjunction
with an antigen, avgments the immune response to the antigen, but when administered alone

dots not generate an immune response to the sntigen. Adjuvants can augment an nmmune

13
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response by several mechanisms inchiding lvmphooyte recrattment, stimalation of B andfor T
cells, and stimalation of macrophages. An adjovanmt may be a natural compound, a modified

version of or derivative of a natural compound, or a synthetic compound.

{0054] The terms “peptide” and “polypeptide™ are wed interchangeably herein and refer
to a chain of two or more consecutive amine acids. I and when a distinction i3 made, context
makes the meaning clear. For example, if two or more peptides described herein are joined to
make a dimenic or muftimeric peptide, polypeptide may be used to mdicate “poly™ or “more than

one” peptide.

{0055] The term "pharmacsutically acceptable” means that the varnier, diluent, exvipiant,
adjuvant, or auxiliary is compatible with the other ingredients of a pharmacentical formulation

and not substantially deletenous to the vecipient thereof.

{0056] The terms "tmmunotherapy” or "inunune response” refer 1o the development of a
beneficial bumoral {antibody mediated) and/or a cellular {mediated by antigen-specific T cells or
thelr secretion products) response divected against a tan peptide wr a recipient. Such a response
can be an active response mdueced by admimstration of inpnunogen (e.g tan peptide(s)). A
celfolay imomme response s shicied by the preseatation of polvpeptide eptiopes m association
with Class | or Class I MHC molecules to activate antigen-specific CD4® T helper cells andfor
DR cyvtotoxic T cells. The response may also myvolve activation of monocytes, macrophages,
NK ¢ells, basophils, dendritic cells, astrocytes, microglia cells, eosinophils or other components
of innate immunity. The presence of a cell-mediated immunclogical response can be determined
by profiferation assays (CD47 T cells) or CTL {eyiotoxic T lymphooyte) assays. The relative
contributions of humoral and cellular responses to the protective or therapeutic effect of an
nununogen can be distinguished by separately isolating antibodies and T-cells from an

innnized svageneic anioal and measuding protective or therapeutic effect in a second subject.

[0057] Taw
{B058] Tau 15 g protein with a molecular weight of about 50 000 thar s normally presem

i herve axons, or the like, and contributes to microtubular stability.  The tau protens {or ¢
protems) are a groap of six highly-soluble protein isoforms produced by alternative splicing from
the gene MAPT (microtubule-associated protein tan). They have roles primarily i maintaining

the stability of mucrotubules in axons and are abundant in the neurons of the central nervous
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system {UNS).  They are less common elsewhere but are also expressed at very low levels i
UNS astrooyies and oligodendrocytes. Pathologies and dementias of the nervous system such as
Alzhemmer's disease and Parkinson's disease are assouiated with tau protemns that have become
hyperphosphorviated insoluble aggregates called newrofibrillary tangles. Pathogenic taw species
causes toxwe effects through diect binding to cells andior accumulation inside cells anddéor
mittation of misfolding processes {seeding) and can be propagated from one ceil 1o another via
cell~to~cell ransomssion. Toxicity could also happen by neorofibniflary tangles (NFT3), which
leads 1o cell death and cognitive decline. Other tavopathies include, for example, progressive
supranuclear palsy, corticobasal syndrome, some frontotemporal dementias, and chronic

tranmatic encepbalopathy.
{0059] Peptide Immunogens

{0060] An agent used for sctive wmmumization can induce in a patient an imnung
response and can serve as an mumunotherapy. Agenis used for active immunization can be, for
example, the same tvpes of immunogens used for generaling monociomal antthodies m laboratory
animals, and may include 3, 4, 5, 6, 7,8, 9, 10, 11, 12, 13 or more contignous amino acids from a
region of tau peptide.

jon61] in some embodiments of the disclosure, the immunogen can comprise, consists of,
or consists essentially of, a tau peptide comprising 3-13 {e.g., 7-13, 3-10, 7-11, &) amino acids

from residues 244-400 of the long form of tau (SEQ D NOWDLL

{0062] residues 1-150 of full-length tau (SEQ ID NO:750).  In some embodiments, the
fragment is unphosphorylated, In some embodiments, the fragment is phosphoryvlated at serine

{8}, tlveonme {1}, andfor tyrosine (Y) phosphorylation sites,

10063} In some embodiments, the mmunogen comprises, cousists of, of vonsists
essentially of, an amino acid sequance represented by the consensus motf (QEIVYKST)
(SEQ 1D NO:748). In some embodiments, the immunogen comprises an amino acid sequence
represented by the consensus monf KXXSXXNX{K/HH (SEQ 1D NO747) where X s any
amino ackl.  In some embodiments, the tmmunogen comprises an anuno acid seguence

represented by the consensus motif SKAOWGS (SEQ D NO:749).
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{8064] In some embodiments, the tou peptide comprises, consists of, or consists

essentially of, an ammo acid sequence selected from the group consisting of any one of SEQ ID
NO:02 to SEQ ID NO:19, SEQ ID NO:25 to SEQ 13 NO:320, SEQ ID NO:128, SEQ 1D
NO:411, SEQ ID NO:454, SEQ ID NO:456, SEQ 2 NO:438 1o SEQ ID NO:742, SEQ 1D
NO:747 to SEQ ID NO:749, or SEQ ID NO:755 to SEQ ID NO:776. In some embodiments, the
mnunegen comprises a fan peptide from the nucrotubnle inding rtegion (MTBR) of tau
fresiduss 244-372 of SEQ 1D NO:GLL  In some embodument, the peptide comprises an amino
acid sequence selected from the group consisting of any one of SEQ ID NO:02 10 SEQ ID
NG9, SEQ 1D NO:28 o SEQ ID NO: 102, SEQ 1D NOUIES to SEQ 11D NOu320, SEQ 1D
NO:458 1o SEQ ID NO:742, or SEQ ID NO:747 to0 SEQ D NO:749, In some embodimenms, the
HnuUnogen can comprise, consists of, or consists essentially of, an amino acid sequence selected

from the group consisting of

QIVYKPV {SEQ {D NO:02),
QIVYKP (SEQ 1D NO:03),
NIKHVP (SEQ 1D NO:04),
NIKHVPG (SEQ 1D NO:03),
HVPGGS (SEQ 1D NO:06),
HVPGG (SEQ 1D NO:OT),
HKPGGG (SEQ ID NO0S),
HKPGG (SEQ 1D NO:09},
KHVPGGG (SEQ 1D NO:10),
KHVPGG (SEQ ID NO:1 1),
HOPGGG (SEQ ID NO:12),
HOPGG (SEQ ID NO:13),
VOIINK (SEQ ID NO:14),
VQUNKK (SEQ 1D NO:13),
VOIINKKL {SEQ ID NO:16).
QUNK (SEQ ID NO:17),
OHNKEK {SEQ ID NO:1B),
QIINKKL (SEQ 1D NO:19),
EIVYKSP (SEQ ID NO25)
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IVYKSPV
VYK
QIVYKS
EIVYKS
EIVYKP
GYTMHQD
QGGYTMHQD
VKSKIGSTE
KSKIGSTE
SKIGSTEN
KIGSTENL
IGSTENLK
GSTENLKH
STENLKHQ
TENLKHOP
ENLKHQPG
VKSKIGST
PDLKNVKS
DLENVKSK
LKNVKSKE
KNVKSKIG
NVESKIGS
NLKHQPGG
LKHOPGGG
LDLSNVOS
DLINVQSK
LSNVOSKC
SNVQSKCG
NVQSKCOGS
VOSKCGSK.
OSKCGSKD

(SEQ 1D NO:26),
(SEQ ID NO27).

(SEQ 1D NO:325)
(SEQ 1D NO:128)
(SEQ 1D NO:411)
(SEQ ID NO:454),
(SEQ 1D NO:456).
(SEQ ID NO:589),
(SEQ 1D NO:590),
(SEQ 1D NO:598),
(SEQ ID NO:605),
(SEQ ID NOS11).
{SEQ 1D NO:616),
(SEQ ID NO:6203,
(SEQ 1D NO476),
(SEQ 1D NO:470),
(SEQ 1D NO:582),
(SEQ 1D NO:755),
(SEQ 1D NO:756),
(SEQ 1D NO:757).
{SEQ 1D NO:758),
(SEQ 1D NQ:759).
(SEQ ID NOA65),
(SEQ 1D NO:460).
(SEQ ID NO:760).
(SEQ 1D NO:761).
(SEQ ID NO:762),
(SEQ 1D NO:763).
(SEQID NO:764),
(SEQ 1D NO:626).
{SEQ ID NO:634),

PCT/US2021/033189
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SKCGSKDN
KCGSKDNI
CGSKDNIK
GSKDNIKH
SKDNIKHV
KDNIKHVP
DNIKHVPG
NIKHVPGG
IKHVPGGG
VDLSKVTS
DLSKVTSK
LSKVTSKC
SKVTSKCG
KVTSKCGS
VTSKCGSL
TSKCGSLG
SKCGSLGN
KCGSLGNI
CGSLGNIH
GSLONIHH
SLGNIHHK
LGNIHHKP
GNIHHKPG
NIHHKPGG
THHKPGGG
LDFKDRVOQ
DFKDRVOS
FKDRVOSK
KDRVOSKI
DRVOSKIG
RVQSKIGS

(SEQ 1D NO:642),
{SEQ ID NO:649),
(SEQ 1D NO:258),
{SEQ 1D NO:633),
(SEQ 1D NO27T,
{SEQ 1D NO:278),
(SEQ 1D NO:285),
{SEQID NO:292),
{SEQ 1D NO:297),
(SEQ 1D NO763),
{SEQ 1D NO:766),
{SEQ 1D NO:767)
{SEQ 1D NO:768),
{SEQ 1D NO:769),
{SEQ 1D NO:770),
{SEQ 1D NO:16663,
{SEQ ID NO674),
(SEQ ID NO:6R1Y,
{SEQ ID NO:687),
(SEQ 1D NOw602),
{SEQ 1D NO:696),
(SEQ 1D NO:S24),
{SEQ ID NO:318),
(SEQ 1D NO:513),
{SEQ ID NO:308),
(SEQ ID NOTT,
{SEQID NO772),
(SEQ ID NO1773),
{SEQ ID NO:774),
(SEQ 1D NO:775),
(SEQ ID NO:776),

PCT/US2021/033189
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VOSKIGSL {(SEQ D NO:702),
QSKIGSLD {SEQ ID NOT69)Y,
SKIGSLDN (SEQ IDNOT1T,
KIGSLDNI {(SEQ 1D N 7243,
IGSLDNIT (SEQ 1D NO729),
GSLDNITH {SEQ 1D NO:734),
SLDNITHY (SEQ ID NO:738),
LDNITHVP {SEQID NO:561),
DNITHVPG (SEQ 1D NO:335),
NITHVPGG (SEQ ID NO:551). and
ITHVPGGG {(SEQ IDNO:547).
{0065] in some embodiments, the mumunogen comprises a {au peptide comprising,

consisting of, or consisting esseatially of, an amino acid sequensge selected from the group
consisting of any one of SEQ 1D NOR2O to SEQ 1D NO:24, SEQ ID NQO312 v SEQ ID
NOASY,, Fach tau sequence optionally further comprising g C-termunal cysteine.  In some
embodiments, the immumogenic peptide comprises and amino acid sequence selected from the

group consisting af

QIVYKSY (SEQ 1D NO:20),
EIVYKSV (SEQ ID'NO21),
EIVYKPV (SEQ 1D NO:22),
CNIKHVP (SEQ 1D NO:23),
CNIKHVPG (SEQ 1D NO:24),
EAAGHVTQC (SEQ ID NO49),
EAAGHVTQAR (SEQ 1D NO:450),
AAGHVTQAC (SEQ 1D NO451),
AGHVTQARC (SEQ ID NO:452).
AGHVTOQAR {(SEQ ID NO453),
QGGYTMHC (SEQ 1D NO:455), and
GGYTMHQU {SEQ 1D NOw37).

tG
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{0066] In some embodiments, the mmmupogenic peptide comprises, consists of, or

consists essentially of] an amino acid sequence from the MTBRI region (SEQ ID NC:751) of the
tong form of tau (SEQ 1D NO:0LY, each with a Ceiermunal oystame, ~GGC, a Caemmunal -GGGC,
a N-termunal eysteine, CGG- or a N-teuninal CGGG-. Examples include SEQ D NOITT w
SEQ ID NOTES, SEQ D NO786 to SEQ ID NO:793, SEQ ID NOR43 to SEQ 1D NO:850, and
SEQ 1D NQ:851 to SEQ 1D KO:839, In some embodiments, the peptide includes:

VESKIGHTEGGO
KSKIGSTEGGC
SKIGSTENGGC
KIGSTENLGGC
IGSTENLKGGC
GSTENLKHGGC

(SEQ 1D NO:TT7).
(SEQ D NO:TTRY,
{(SEQ 1D NO:779),
(SEQ 1D NO:780,
(SEQ ID NO:781).
(SEQ 1D NO:782),

STENLKHQGGC
TENLKHOQPGGC

{SEQ 1D NO:783),

(SEQ ID NO:7843, and

ENLKHQPGGGC {SEQ D NO:785).
{8067 in some embodiments, the immunogenic peptide comprises, consists of, or

consists essentially off an aminoe acid sequence from the MTBR2 region (SEQ 1D NO:752) of the
fong form of tan (SEQ 1D NO:01), each with a C-terminal eysteing, -GG, a C-termanal -GGG,
a N-termunal cysteme, CGG- or a N-terminal CGGG-. Examples include SEQ 1D NO794 o
SEQ ID NO:802 and SEQ 1D NO:RGO to SEQ ID NO:87S. hy some embodiments, the peptide

melades:

VOSKCGSKGGO
OSKCGSKDGGC
SKCGSKDNGGC
KCGSKDNIGGC
CGSKDNIKGGC
GSKDNIKHGGC
SKDNIKHVGGC
KIDNIKHVPGGC
DNIKHVPGGGC

(SEQ ID NO:799).
(SEQ ID NO:BOO),
{(SEQ 1D NO:R01).
(SEQ ID NO$02),
(SEQ 1D NO:803).
(SEQ 1D NO:804),
(SEQ 1D NO:ROS).

(SEQ ID NO:806). and

(SEQ ID NO:807).
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{0068] In some embodiments, the mmmupogenic peptide comprises, consists of, or

consists essentially of] an amino acid sequence from the MTBR3 region (SEQ ID NC:753) of the
tong form of tau (SEQ 1D NO:0LY, each with a Ceiermunal oystame, ~GGC, a Caemmunal -GGGC,
a N-termunal eysteine, CGG- or a N-tenninal CGGG-. Examples include SEQ D NOS10 w
SEQ 1D NOE2S and SEQ IDNO®76 to SEQ D NOSL. In some embodiments, the peptide

wmcludes:

VISKCOGSLGGO
TSKCGSLGGGO
SKOGSLGNGGC
KCGSLOGNIGGE
CGSLONIHGGC
GSLGNIHHGGO
SLGNIHHKGGC

(SEQ 1D NO:815),
(SEQ ID NO:8163,
{(SEQ ID NO:=®17),
(SEQ 1D NO:RIS),
(SEQ ID NO:819),
(SEQ 1D NORZ0),
{SEQ ID NO:821),

LOGNIHHKPGGO
GNIHHKPGGGC

(SEQ ID NO:822), and
(SEQ 1D NO:823).

{8069] in some embodiments, the immunogsuic peptide comprisss, consists of, ot
consists essentially off an aminoe acid sequence from the MTBR4 region (SEQ 1D NO:754) of the
fong form of tan (SEQ 1D NO:01), each with a C-terminal eysteing, -GG, a C-termanal -GGG,
a N-termunal cysteme, CGG- or a N-terminal CGGG-. Examples include SEQ 1D NOB26 o
SEQ ID NO:§42 and SEQ 1D NO:R92 to SEQ ID NO90OR. hn some embodiments, the peptide

mcludes:

RVQSKIGSGGC
VOSKIGSLGGC
QSKIGSLDGGC
SKIGSLDNGGC
KIGSLDNIGGC

IGSLDNITGGC

GSLDNITHGGC
SLDNITHVGGC
LDNITHVPGGC

(SEQ ID NO:831).
(SEQ ID NO:832),
(SEQ 1D NO:833),
(SEQ 1D NO:§34),
(SEQ 1D NO:833).
(SEQ 1D NO:§36),
(SEQ 1D NO:837).
(SEQ ID NO:83B),

(SEQ 1D NO:839), and
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DNITHVPGGGC (SEQ 1D NO:840).
[aa78] in some embodiments, the immunogensc peptide comprises, consists of, or

consists essentially of, 5-13 anuno acids from residues 244-400 of SEQ 1D NO®©1 or from
residues 1-130 of SEQ ID NO:730, comprising at least one amino acid sebstitution.  In one
embodiment, the peptide comprises an amino acd sequence from withan the Tag MTRRI
sequence (SEQ ID NO731) that comprises SKIGSTENLKH (SEQ 1D NO:%09), and varants
thereof. In some embodiments, the at least one amino acid substitutions comprises an soleucine
substitution for a lysine at position 10. In some embodiments, the at least one amino acid
substitutions comprises a lysine or leucine substitution for a tyrosine at position 6, and i some
embodiments, the at least one amuno acid substitutions comprises an aspartic acid or glycing

-
7

substitution for a glotamic acid at position 7.

{00711 in some embodiments, the peplide comywises an amino acid sequence selected

from the group consisting of

SKIGSTENLKH
SKIGSTENIKH
SKIGSKDNLKH
SKIGSKENIKH
SKIGSLENLEH
SKIGSLENIKH
SKIGSTDNLKH
SKIGSTDNIKH
SKIGSKDNLKH
SKIGSKDNIKH
SKIGSLDNLKH
SKIGSLDNIKH
SKIGSTONLKH

SKIGSTGNIKH

(SEQ D NO:909),
(SEQ 1D NO:910),
(SEQ 1D NO:911),
(SEQ 1D NO:912).
(SEQ ID NO:913),
(SEQ 1D NO:914),
(SEQ ID NO915),
(SEQ 1D NO:916),
(SEQ ID NO:91T),
(SEQ 1D NO:918),
(SEQ ID NO:919),
(SEQ 1D NO:920),
(SEQ 1D NO®21),

(SEQ 1D NO:922).

o
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SKIGSKGNLKH (SEQ D NO:923),
SKIGSKONIKH {SEQ ID NO924y,
SKIGSLONLKH (SEQ 1D NO9235),
SKIGSLGNIKH {SEQ 1D NO926)y,
{0672] In some embodiments, the peptide comprises, consists essentially of, or consists

of an amine acid sequence selected from the group consisting of SKIGSTDNIKH (SEQ ID
NO916), SKIGSKDNIKH (SEQ 1D NO:918), or SKIGSLDNIKH (SEQ ID NO920).

{0073 In some embodiments, the peptides further comprises, consists essentially of. or
consists of, 8 CHerminal eysteine (O, -GOC or ~GHGT or an Maernunal evstere (C-), CGG-
or CGGG-.

{0074] In some embodiments, the peptide comprises an amino acid sequence selected

from the group consisting of
SKIGSTENLKHGGC  (SEQ IDNO927).
SKIGSTENIKHGGC  {SEQ ID NOM2E),
SKIGSKDNLKHGGC (SEQ D NOw929j,
SKIGSKENIKHGGC  (SEQ 1D NO:S30y,
SKIGSLENLKHGOGC  (SEQ ID NO:931).
SKIGSLENIKHGGC  (SEQIDNO®3D),
SKIGSTDNLKHGGC  (SEQ 1D NQ:933),
SKIGSTDNIKHGGC  (SEQID NOM934),
SKIGSKDNLKHGGC  (SEQ ID NO:1933),
SKIGSKDNIKHGGC  (SEQ ID NO:936),
SKIGSLONLKHGGC  {SEQ 1D NQ:937),
SKIGSLDNIKHGGC  (SEQ 1D NO®38),

SKIGSTGNLKHGGC  (SEQ 1D NO:939y,
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SKIGSTONIKHGOC
SKIGSKOGNLKHGGC
SKIGSKGNIKHGGO
SKIGSLGNLKHGGC
SKIGSLONIKHGGC
SKIGSTENLKRGGGC
SKIGSTENIKHGGGC
SKIGSKDNLKHGGGC
SKIGSKENIKHGGGC
SKIGSLENLKHGGGC
SKIGSLENIKHGGGC
SKIGSTDNLKHGGOGC
SKIGESTONIKHGGGC
SKIGSKDNLKHGGGC
SKIGEKDNIKHGGGCO
SKIGSLDNLKHGGQC
SKIGSLDNIKHGGGC
SKIGSTONLEKHGGGC
SKIGSTONIKHGGGC
SKIGSKGNLKHGGGO
SKIGSKGNIKHGGGC
SKIGSLONLKHGGGC
SKIGSLGNIKHGGGC

CGGSKIGSTDNIKH

(SEQ 1D NO:940).
{(SEQ ID NO:941),
(SEQ 1D NO:942).
(SEQ ID NO:943),
(SEQ 1D NO:944).
{SEQ 1D NO945),
(SEQ 1D NO:946).
(SEQ ID NO:947),
(SEQ 1D NO:948),
{(SEQ ID NO:949),
(SEQ 1D NO1950).
(SEQ 1D NO®51),
(SEQ 1D NO:952),
{SEQ 1D NO953),
(SEQ 1D NO:9543,
(SEQ 1D NO95S),
(SEQ 1D NO:956).
(SEQ D NOw957),
(SEQ ID NO1958).

{(SEQ D NO:959),

(SEQ 1D NO:961).
(SEQ 1D NO:962),

(SEQ 1D NO:963),

PCT/US2021/033189
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CGOSKIGSKDNIKH  (8EQ ID NO:964),
CGGSKIGSLENIKH  {SEQ ID NO:96s),
CGOGSKIGSTENIKH  (8EQ D NO:%66),
CGGOSKIGSKDNIKH  {SEQ ID NOS6T), and
CGOGSKIGSLENIKH  (8EQ D NO:968).

{0075] In some embodiments, the peptide or linker to the carner, if present. further
comprises a C-ternunal cysteine {C). In some embodiments, the peptide fether comprises a

blocked anme at the N-terminus.

{8075] in some embodiments, the munogen as descobed herem further comprises a
Hoker to a carrier at a C-erminal portton of the polypeptide. In some embodiments, the
mmmunegen as described bherem further comprises a linker to a carrier at @ N-termmnal portion of
the polypeptide. In some embodiments, where the Cterminal residues 1 the immmmogen are
erther IVYKPV, VYKPV, YKPV, KPV, or PV, the linker 15 an ammo acid hinker that does not

have a N-terminal glveine (e, GG, GAGA (8EQ ID NO744)).

{8977} In some embodiments, the hinker comprises between about 1-10 amino acids,
about 1-9 gmuino acids, about 1-8 amino acids, abowt 1-7 ammo acids, about -6 amine acids,
about 1-5 anuno acids, abowt 1-4 amino acids, about 1-3 anune acids, about 2 amino acids or one
{1} amino acid.  In some embodiments. the linker is one amino acid, two amine auds, three
amino acids, four amino acids, five amimeo acids, six ammoe acids, seven amino actds, eight anino

acids, nine amino acids, or ten amino acids.

10078] In some embodiments, the amino acid composition of a linker can mimic the
compusition of linkers found in natural muoludomain proteins, where certain aminoe acds are
overrepresenied, underrepresenied or equi-representad in nafural liakers as compared o thew
abundance in wholg protem. For example, threonme {Thrl, serine (Ser), proline {(Pro), glycine
(Gly), aspartic scid {Asp), lvsine (Lys), glotamine (Gln), asperagme {Asn), arginmne (Arg),
phenylalanine (Phe), glutamic acid (Glu) and alanine (Ala) are overrepresented in natwral linkers,
In contrast, soleucine (e, tyrosine (Tyr), tryplophan (Trp), and cysteme (Cys) are
underrepresented. In general, overrepresented amine acids were polar uncharged or charged

residues, which constitute approximately 5S0% of naturally encoded amino acids, and Pro, Thy,

o
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and Gl were the most preferable amino acids for nanwal linkers. See, eg., Chen, X et al,
“Fasion Protein Linkers: Property, Design and Functionality”™ Adv Drug Deliv Rev, 15, 65(10%

13571369 (2013).

{8079 In some embodiments, the amino acid composition of a linker can mimic the
composition of linkers conmuonly found in recombinant proteins, which can geoerally by
classified as flexible or nigid Hinkers. For example, flexible linkers found in recombinant proteins
are generally composed of small, non-polar {e.g. Gly) or polar {eg. Ser or Thr) ammo acids
whose small size provides fexibildy and allows for mobility of the connecting functional
domains. The incorposation of, e.g., Ser or Thr can mamtain the stability of the linker in agueous
solutions by forming hydrogen bonds with the water molecules, and therefore can reduce
interactions between the linker and the immunogens. In some embodiments, a linker comprises
stretehes of Gly and Ser residues {"GS” fmkern). An example of a widely used flexible hinker is
(Gly-Gly=Sern, {Glv-Gly-Gly-Serin (SEQ ID NO:969), or (Gly-Gly-Gly-Gly-Senn (SEQ 1D
NO970), where n=1-3. Adjusting the copy nwmber “n™ can optimize a linker 1o achieve
sufficient separation of the functional immunogen domains to, e.g., maximize an iImnunogenic
response. Maony other flexsble Hokets have been designed for recombinant fusion proteins that
can be ysed herein. In some embodiments, linkers can be rich in simall or polar amino acids such
as Gly and Ser but also vontain additional aminoe acids such as Thr and Ala to mamtain
Rexibility, as well as polar amino acids such as Lys and Glu to improve solubility. See, e.3.,

Chen, X, etal., ddbv Drug Deliy Rev. 15, 63(10): 13571369 (2013).

{6088] In some embodiments, a linker to a carrier may be included at the Neterminus of

the peptide or polypeptide immunogen.

{0081] in some embodirsents, the linker comprises an anuno acid sequence of one of
AAL AAA, KK, KKK, S8, 885 AGAG, GG, GGG, GAGA, KGKG, (GGSm, (GGGS)a (SEQ 1D
NO®6), and (GGGGSn (SEQ ID NOD70), where n=1-3, In some embodiments, the peptide
further comprizes a N- or C-terminal cysteine (regardless whether the peptide has a N- or (-
termingl  cysteine i the sequence identification wumber, e, SEQ D NOT78

{KSKIGSTEGGC) can have a further Cerminal ovsteise to vield KSKIGSTEGGC-C), and

some embodiments that comprise a T~ or N-termunal linker firther comprise a C- or Neterminad

P
L
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cysteme on the €~ or Neaermmal end of the linker. In some smbodiments, the immunogen

peptides further comprise a blocked amine at the N-termuinus.

{6082] In some embodiments, the two or more tau peptides are Iniked 1o form a tau
polypeptide. The one or more tau peptides can be linked by an witra-peptide linker, which hoker
1 as desortbed above and herein. For example, a polypeptide linker located between the C-
termunal of the first peptide and the N ferminal of the second peptide.  With or without the ntra-
peptide hinker, the tau polypeptide may be arranged 1 any order. For example, a specific tau
peptide (Mtaw A”Y may be positioned at the Neerminal portion of a dual tau polypeptide and the
same of a-different tan peptide (for this example, a different tau, “tau B”) may be positioned at
the Ctermumal portion of the dual polypeptide.  Or, the tau peptides in this exampls could be
arranged in the opposite onentation {tau B N-termunal to teu A). Reference to a first peptide or a
second peptide herein is not intended to suggest an order of the tau peplides in embodiments that

comprise more than ong tau peptide of the mmunogens,

{0083 in addiion, the C-termunal portion of the tau peptide or taw polypeptide can
mclude a hinker for conjugating the peptides or the polypepuide to a camvier, which linker is as
described above and herem. Insoms embodiments, the tau peptide or polvpeptide that comprise
a linker further comprise a C-terminal cysteine on the C-ternunal end of the linker. In some
embodiments, the mnmunogen peptides further comprise a blocked amine at the N-termunus. In
some embodiments, any of the tau peptides ot polypeptides may include a C-terminal cysteine or

a N-ternal cystemne without a hinker.

[0084] When the tau peptides are linked to form a tau polvpeptide, the linker may be a
cleavable hinker. As used herein, the term “cleavable Hnker” refers to any Hiker between the
antigenic peptides that promotes or otherwise renders the tau polypeptide more susceptible to
separation from each other by cleavage (for example, by endopeptidases, protesses, low pH or
any other means that may ocour within or around the antigen-presenting celly and, thereby,
processing by the antigen-presenting cell, than equivalent pepiides lacking cuch a cleavable
finker. In some embodimens, the cleavable linker 18 a protease-sensitive dipeptide or
oligopeptide cleavable hnker. In certatn embodmments, the cleavable huker is seasitive 1o
cleavage by a protease of the trypsin family of proteases. In some embodinents, where the C-

terminal residues in the immunogen are either IVYKPV (SEQ ID NO:61), VYKPV (SEQ ID
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NOW62), YKPV {SEQ ID NCued), KPV, or PV the cleavable linker is an amine acid linker that
does not have a N-terminal glycine (e.g, GAGA). In some embodiments, the cleavable hnker
comprises an amino acid sgquence including argimine-argnime {Arg-Afg), arginme-arginme-
valine-arginine {(Arg-Val-Arg-Arg, SEQ ID NO:743), Glv-Ala-Glyv-Ala (SEQ D NO:744), Ala-
Gly-Ala-Gly (SEQ D NOT43), Lys-Gly-Lys-Gly (SEQ D NOTM8), valing-cirullime (Val-Cit),
valine-arginine {(Valk-Arg), valme-tysine {(Val-Lys), valine-alanine {Val-Ala), and phenylalanine-

tysine {Phe-Lys). In some embodiments, the cleavable linker is avginine-arginme {Arg-Arg).

{0085 n soine embodiments of the disclosure, the tau polypeptide comprises an ammo
acld sequence selecled from QIVYKPY (SEQ 1D NO:©02), or NIKHVP (SEQ 1D NOW04), or
NIKHYPG (SEQ D NOWOS), or BIVYKSY (SEQ 1D NO:21), wherein XX 18 optionally
appended to the Cqermmal end of SEQ 1D NOS:02, 04, 05, or 21, and 2 cysieine 15 optionally
appendad to the C-ternunal end of SEQ 1D NOS:02, 04, 05 or 21, or if XX is present; {o the -
terminal end of the XX, XX can be AA, KK, 85, AGAG (SEQ ID NO:745), and KGKG (SEQ
D NO: 7463, and m some embodiments GO or GAGA (SEQ ID NO:744).
{0086} In some embodiments, the dual tau polvpeptide is as follows:

st peptidel-{linker 1j-{second peptide]-{linkey 2}-[Cys],
wherem, the first peptide is a tau peptide and the second peptide is the same or different tau
peptide, each of hinker 1, hnker 2 and [Cys] is optional, and Iinker 1 and hinker 2 may be the
same or different,
[0087] Examples of the tau pepiide include any one of SEGQ 1D NOWOZ o SEQ ID
NO:742, SEQ ID NO:747 to SEQ ID NO:749, and SEQ 1D NO75S t0 SEQ 1D NO:96S,
[0088] [Linker 1} is optional, and when present, may be a linker or a cleavable Huker,
both as described above and herein.  [Linker 2} is optional, and, when present, comprises a
linker as described above and herem. Cys s optional and can be used t© conjugate the

polypeptide to 8 carrier,
{8089 {11 some embadiments, the dual tau polypeptide 1s as follows:

[Cys]-[linker 1]}-[first peptide]-{linker 2]-[second peptide],

Pod
P’
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wherein, the first peptide is a tau peptide and the second peptide is the same or different tau
peptide, cach of Hinker 1, linker 2 and [Cys] 1s optional, and hinker 1 and linker 2 may be the

same or different.

{0094] [Linker 1} is optional, and when present. may be g linker or a cleavable linker,
both as deseribed shove and herein.  {Linker 2} is optional, and, when present, comprises a
linker as described above and herein. Cys is optional and can be used to conjugate the

polyvpeptide to a camer,
[6091] Peptide-Carrier Immunegens

{6092] Tau peptides (and polypeptides thereof} are tmmumogens in accordance Ywith the
disclosare. In some embadiments, the peptides described herein can be fmked to a saitable
carrier 1o help ebictt an mmune response. Accordingly, one or more the peptides of the
disclosure can be linked to a carier. For example, the tau peptide may be linked to the carnier
with or without a linker as deseribed above and herein and, optionally, a C-termmnal cysteine at
Cterminal end of the Huoker or N-tenminal eysteing at the N-terminal end of the linker and, ifa
finker 1s absent, at the C-termunal end or N-termunal end of the peptide, respectively. For
example, sach tan peplide may be hinked to the carvier with or withost spacer aming acids {eg.,
Gly-Gly, Ala-Ala, Lys-Lys, Ser-Ser, Gly-Ala-Gly-Ala, Als-Gly-Ala-Gly, or Lys-Gly-Lys-Gly
and, optionally, a C-termunal or N-terminal cysteme 1o provide a linker between the peptide(s)

and the carrier,

{00693] Suitable cartiers include, but are not limited to serum albununs, keyhole limpet
hemocyanin, immunoglobulin molecules, thyroglobulin, ovalbumin, tetanus toxoid, or a toxoid
from other pathogenic bacteria, such ag diphtheria (e, CRM197), £ voli, cholera, or H. pylord,
or an sttenuated toxin derivative. T cell epitopes ave also suitable carrier molecules.  Sowe
conjugates can be formed by linking peptide immunogens of the invention to an
tmunostinuatory - polymer molecule (e, tripahoitovl-S-glveerine cysteine (Pam3Cys),
manngn {a mannose polyvmer), or glugan {a § 1-2 polymer)), oytokines (e.g., IL-1, IL-1 slpha and
{§ peptides, 1L-2, y-INF, IL-10, GM-CSF), and chemolanes {e.g., MiPI-g and §, and RANTES).
Additional carriers mclude virus-like particles,  In some compositions, immunogenie peptides
can also be linked to carriers by chemical crosstinking. Technigues for linking an immunogen to

a carrier include the formation of disulfide Hukages using N-succinimudyl-3-{2-pyridyi-
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thiolpropionate (SPDP). and succimpmidyl d-{(Nemalermidomethyhevelohexane-1-carbogylate
{SMOC) {if the peptide lacks a sulfhydey! group, this can be provided by addiion of a cysteine
resicdue). These reagents create a disulfide hokage between themselves and peptide gvsteine
resides on ong protein and an amide linkage through the epsilon-amino on a lysing, or other free
aming group in other anuno acids. In some ergbodiments, chemical crosstinking can comprise
use of SBAP (succiimidyl 3-{Lromoacetamido)propionate), which iz a short (6.2 angstrom)
cross-finker for amine-to-sulthydryl conjugation wia N-hydroxysuccinimide {NHS) ester and
bromoacety! reactive groups. A vartety of such disulfidedamide-formng agents are describad by
Jansen e ol “lmmancioxins; Hybrid Molecules Combiming High Specificity and Potent
Cytotoxicity™ Imsunofogical Reviews 62:185-216 (February 1982} Other bifunctional coupling
agents form a thioether rather than a disulfide linkage. Many of these thio-sther-forming agents
are commercially available and include réactive esters of G-maleimidocaproic acid, 2-
bromoacetic acid, and 2-todoacetic acid, 4-(N-maleimido-methylioy- clohexane-1-carboxylic
acid. The carboxyl groups can be activated by combining them with stccminude or 1-lyydroxyi-
2-nitre-4-sulfonic acid, sodium salt, Virus-like particles (VLPs), also called psendovivions or
virus-derived particles, represent subunit structures composed of muluple copies of a viral capsid
andior envelope protein capable of self-assembly mto VLPs of defined spherical symmetry in
vive, (Powilleit, ef ¢f., (20073 PLoS ONE 2(5):e415)) Alternatively, peptide inmnunogens can be
tinked to at least one antificial T-cell eptiope capable of binding a large propostion of MHC Class
I molecudes., such as the pan DR epitope ("PADRE"). Pan DR-binding peptides (PADRE) are
described in US 5,736,142, WO 95/07707, and Alexander J ¢ of, Immunity, 1751-761 {1994}

{6094] Active nmunogens can be presented in nultimeric form in which multiple copies
of an impmmogen are presented on a caier as a single covalent molecule.  In some
embodiments, the carvier includes various forms of the wu peptide. For mstance, the tag peptide
of the inwnunoges can include peptides that have different tau sntigens 1w differem orders, or

nay be present with or wathout an intrapepbide linker andfor a linker to & camer.

{00693] In some compositions, the framunogenic peptides can also be expressed as fusion
protems with carsers.  In certain compositions, the snmumogenic peptides can be fmked at the
antino termunys, the carboxyl terminus, or intermally (o the carrier. In some compesiiions, the

carrier is CRMI197. In some compositions, the carnier is diphtheria toxoid,
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{08096] Nucleic Avids
[0097] The disclosure further provides nucleic acids encoding any of the tan peptides as

disclosed heretn. The nucletc acid immenotherapy compositions as disclosed herein, comprise,

consist of or congisting essentially of a nucletc acid sequence encoding one or more tau peptides

>

RS A

~

as disclosed hevein. For example, the tau peptide can comprise a sequence of 3-13 (e

10, 7-11, 8) amino acids in length and from residuss 244-400 of SEQ D WNO:01 or 1-1530 of SEQ

s

ID NO:7S0. Accordingly. and as a non-limuting example, one or more nuclewe acids encodmyg
any of SEQ HY NO:02 1o SEQ 1D NO:742, SEQ ID NO:747 to SEQ ID NO:749, or SEQ ID
NCE758 4o SEQ ID NO96S provide an snmunogen and pharmaceutical composition of the
disclosure. In certam embodiments, the peptide sequences may be encoded by the same or
separate nucletc acid sequences. In some embodiments, the nucleir anid sequences may also
encode a hnker 10 a camier andior a8 N- or C-iermunal oystems as described heremn. In addition,
when a single nucleic acid sequence sncodes more than one tau pepiide, the sequence may also
encode a linker as described herein.  The nucleic acid compositions described hersin
{pharmaceutical compositions) can be used in methods for treating or effecting prophyvlaxis
andfor prevention. of Alzheimer's disease.  In another embodiment, the nucleic acid

tmamunotherapy compositions gs disclosed herein provide compositions for redusing brain tau.

{0098 A nucleir acid such as DNA that encodes an mmunogen and 15 used as a vaccing
can be referred to as a "DNA immunogen” or "DNA vacome” as the encoded polypeptidex are
expressed & wivo after adnumistration of the DNA. DNA vaccmes are mtended to mnduce
antibodies against the proteins of interest they encode in a subject by inteprating DNA encoding
the proteins of interest into a vector (a plasmid or viras); administering the vector 1o the subject;
and expressing the proteing of mterest in the subject in which the vector has been adnunistered to
stimuplate the immane system of the subject. A DNA vaccine remains in the body of the subject
long after its administration and continues to slowly produce the encoded proteins. Thus,
excessive nmmune responses can be avoided. DNA vaccomes can also be modified osing genetic
engineering techniques. Optionally, sach nacleie acids farther encode & signal peptide and can
be expressed with the stignal peptide hinked to peptide. Coding sequences of nucleic acids can be
operably linked with regulatory sequences to ensure expression of the coding sequences, such as
a promoter, enhancer, ribosome binding site, transcription termination signal, and the hike. The

nucleic acids encoding tau can occur in isolated form or can be cloned into one or more vectors.
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The nucleic acids can be synthesized by, for example, sohid state synthesis or PCR of
overlapping ohgonucleotides. Nueleic acids encoding tau pepiide and tau polypeptides with and
without hinkers anddor cleavable linkers and with or withowut protein-based cartriers can be jomed

as one contigucus nucleic acud, @2, within an expressioa vector.

{8099] DNA s more stable than RNA, bt DNA mvolves some potential safety risks
sucly as tnduction of anti-DNA antibodies, thus in some embodimenis, the nucleie acid can be
RNA. RNA nacleic acid that encodes an inmumogen and is used a5 a vaccine can be referred to
as a "RMA mmumogen” or "ENA vaccine” or "mRNA vaccine” as the encoded polypeptides are
exprassed i wive after admimstration of the RNA. Ribonucleto acid {RNA) vacoimnes can safely
direct a subject’s cellular machinery to produce one or more a polvpeplide(s) of interest. In
some embodiments, & RNA vaccine can be a non-replicating mBNA (messenger-RNAJ or a
virally derived, self-amplifving RNA. mRNA-based vaccines encode the antizens of mterest and
contain 3 and 3 untranslated regions {UTRs), whereas self-amplifving RNAs sucode not only
the antigens, but also the viral rephication machinery that enables iotracelivlar RNA
amplification snd abundant protein expression. g vitro transcribed mRNA can be produced
from a linear DNA template using a T7, a T3 or an Spé phage RNA polymerase. The resulting
product can contain an open reading frame that encodes the pepuides of interest as disclosed
herein, flanking 3~ and 3-UTR sequences, a ¥ cap and a poly(A) tail. In some embodiments, a
RNA vaccine can comprise trans-amplifying RNA (for example, see Beissert ¢ of, Molecular
Theragsy Jamuary 2020 2811 119-128). In certun embodiments, RNA vacecines encode a tau
peptide as disclosed berein, and are capable of expressing the tau peptides, in parienlar if
tansferred mto a cell such as an imnatore antigen presenting celll. RNA may also contain

sequences which encede other polypeptide sequences such as immune stimulating elements, In

some embodnments, the RNA of a RNA vaccine can be modified RNA. The term "modified” m
the context of the RNA can include any wodification of RNA which 15 not naturally present
RNA. For example, modified RNA can refer to RNA with a S-cap; bowever, RNA may
comprise further modifications. A Mecap can be modified to possess the abality to stabthze RNA
when attached thereto.  In certain embodiments, a further modification may b an extension or
truncation of the natwally occornmg poly(A) il or an alteration of the 5% or F.unnanslated
regions {UTR). In some embodiments, the RNA {e.g., mRNA} vaccine s formulated i an

effective amount fo produce an antigen specific mmune response i a subject. For example, the
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RNA vaccine formalation is administered to a subject in order to stimulate the homoral andfor
cellular inmuane system of the subject against the tag antigens, and thus may forther comprise
ong of mors adiuvant{s), diluents, carriers, andfor excipients, and 15 apphbied to the subjeet m any

suitable route tn order 1o elicit a protective and/or therapeutic immune reaction against the tau

autigens,
{60160} Basic fexts disclosing general methods of molscular biology, all of which are

mcorporated by reference, mclude: Sambrook, § er ¢l Molecular Clonmmg: A Laboratory
Manual, 2% Edition, Cold Spring Harbor Press, Cold Spring Harbor, N.Y., 1989; Ausubel, F M
ef of. Current Profocols in Molecalar Biology, Vol 2, Wilsy-Iaterscisnce, New York, (carrent
edition), Kriegler, Gene Transfer and Exprassion: A Laboratory Manual (1990); Glover, D M,
ed, DNA Cloning: A Practical Approach, vol. T & I, IRL Press, 1985, Albers, B. e of,
Molecwlar Biology of the Cell, 2™ Fd., Garland Publishing, Inc., Naw York, NY. {1989}
Watsons, J D ef of., Recombinant DNA, 2 Ed., Scientific American Books, New York, 1992;
and Old, R W & of., Principles of Gene Manipulation: Aa latreduction to Genetic Enginsering,

22 Ed., University of California Press, Berkeley, Calif. {(1981).

{80101 Technigques for the mampulation of nucleic acids, such as, e.g. generating
mutations in sequences, sub-cloning, Iabeling probes, sequencing, hyvbridization and the like are
wadl describad in the scientific and patent literature. See, e.g., Sambrook, ed., MOLECULAR
CLONING: A LABORATORY MANUAL ND ED), Vols. 1-3, Cold Spring Harbor
Laboratory, {1989}, CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, Ausubel, ed
John Wiley & Sons, Inc, New York (1997); LABORATORY TECHNIQUES IN
BIOCHEMISTRY AND MOLECULAR BIOQLOGY: HYBRIDIZATION WITH NUCLEIC
ACID PROBES, Part | Thissen, ed. Elsevier, NY. (1993),

[00102] Nucleie acids, vectors, capsids, polvpeptides, and the like can be analyzed and
guantified by any of a nwnber of general means well known to those of skill in the art. These
maelude, eg, analytical brochenucal methods such ag NME| spectrophotometry, radiography,
electrophoresis, capillary electrophoresis, high performance Tiguid chromatography (HPLC), thin
faver chromatography (TLC), and hyperdiffision cliromsatography, vanous mmmunological
methods, cg. fhdd or gel precipitin vesctions, tmmuonodiffusion, imnnmo-electrophoresis,

radwimmunoassavs {(RIAs),  enzyme-linked  mmmunosorbent  assays {FLISAs),
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wmonofluorescence  assays, Southern analysis, Northemy analysis, doi-blot analysis, gel
electrophoresis (e.g., SDS-PAGE), RT-PCR, guanntative PCR, other nucletc acid or target or

signal amplification methods, radiplabeling, scintillation counting, and affinity chromatography.

{86183] Pharmacentical Compositions
[60104] Each of the peptides and immunogens described herein can be presented v a

pharmaceutical composition that s offen admumstered with pharmacestically acceptable
adigvams and pbarmacestically acceptable excipients.  The adjuvant increases the tier of
mduced antthodies andfor the binding affinity of wduced antibodies relative to the situation if the
peptide were used alone. A variety of adjuvants can be used in combination with an inumunogen
of the disclosure to ehieit an inymurre response. Some adjuvants augment the mirinsic response o
an imumunogen without causing conformational changes in the mnmunogen that affect the
quabitative form of the response. An adjovanit miay be @ natural compound, a modified version of

or derivative of a natural compound, or a synthetic compound.

{60105] Some adjuvants include ahmninom salis, such as alumimum hydroxide and
aluminum phosphate, 3 De-O-acylated monophosphoryl Hpid A (MPL™ (see GB 2220211
{RIB! ImmunoChem Research {ne., Hamilion, Montana, now part of Corixa). As used herein,
MPL refers to natorsl and synthetic versions of MPL. Examples of synthetic versions nclude

PHAD®, 3D-PHAD" and 3D(6A}PHAD™ {Avant Polar Lipids {Croda), Alabaster, Alabama).

{00 166) (8-21 is a triterpens glycoside or saponin isolated from the bark of the Quillaja
Saponariz Molina tree found in South America {see Kensil o g, i Vaccine Designn The
Subunit and Adjvant Approach {eds. Powell & Newman, Plenum Prass, NY, 1995)) Q58-21
products include Stimulon™ (Antigenics, Tnc., New York, NY; now Agenus, Inc. Lexington,
MAY and QS8-31 Vaccims Adjuvant {(Desert King, San Diego, CA). Q8-21 has been disclosed,
characterized, and evaluated n US 5,087 540, and US 8,034,348 the disclosures of which are
herain incorporated by reference. Additionatly, Q8-21 has been evaluated in numercus clinical
trials in vartous dosages. See, NCTO0960531 {chinicaltrials gov/at2/show/study/NCTO096053 1),
Hill er o, Cury Alzheimer Res. 2017 Rl 14{7): 696-708 {evaluated 50 meg of QS-21 10 with
various doses of vacome ACC-001); Gitman S, ef ¢l, “Clinical effocts of Abets immunization

{ANT?92) in patients with AD in an interrupted tnal”, ANI792{QS-213-201 Study Team.
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Neurology. 20035 May 10; 64(8):1553.62; Wald A, ef ol “Safety and immunogenicity of long
HSV-2 peptides complexed with thHse70 in HSV-2 seropositive persous” Vacoine 2011,
November 3. 247185208529 and Cunningham ¢ af., Efficacy of the Herpes Zoster Subumit
Vaccing iy Adults 70 Years of Age or Older. NEJM. 2016 Sep 13375(111019-32. Vaccine
201 November 329(4738320-8529. QS-21 w wsed v FDA approved vaccines including
SHINGRIX. SHINGRIX contamns 50 meg of Q8-21. In certam embeodiments, the amount of QS-

21 18 from about 10 gy to abowt 500 ug.

{60167 TOL 0SS 15 an analogue of (8-21 {Adjuvance Technologies, Lmceoln, NE). The
semi-synthetic TQL 1035 has been charactenized 1n comparison o QS-21 as having high purity,
mcreased stability, decreased local wlerability, decrsased svsiemic tolerability. TOQLIOSS has
been  disclosed, characterized, and evaluated i USZ0180327436A1, WQOZOIBIDISOBAL,
WO2018200636A1, and WOZOIDET9160A 1, the disclosures of which are herein incorporated by
reference. US20180327436A1 teaches that 2.5 fuld more TOIO53 was superior to 20 ug Q8-21
bt there was not an improvement over 50 pwg TOLOSS, However, unlike Q8-21 there was no
wmcrease i either weight loss or hemolysis of RBC as the TQLIORS dose mcreased.
WO 8200656A1 teaches that with an opumal amount of TQ1055, one can lower the amount
of antigen and achieve superior titers. In certatn smbodiments, the amount of TQLI0SS is from

about H pg o about 300 ug

{68 108] Other adjuvants are off i water emulstons (such as squalene or peanut oil),
optwonally in combination with mmune stimutangs, such as monophosphoryt ipd A (see Stoute
ef al, N Engl, I Med, 336, 86-91 (1997)), pluronic polymers, and killed myveobacteria. Ribi
adjuvants are oib-in-water enwlsions. Ribi contains a metabolizable o1l {squalene) emulafied
with saline containing Tween 80, Ribi also contains refined mycobacterial products which act as
mmynostimudants and bacterial movophosphony! lipid A0 Other adipvants can be CpG
oligonucleotides (see WO 98/40100), cyiokines {e.g., IL-1, 1L-1 alpha and § peptides, IL-2, v
INF, IL-10, GM-CSF), chemokines (eg, MiPl-g and b, and RANTES), saponins, RNA, andfor
TLR agonists (for example, TLR4 agowsts such ag MPL and syathetic MPL molecules),
aminoalky! glucosaminide phosphate and other TLR4 agomsts.  Adjuvants can be administered
as a component of a therapeutic composition with an active agent or can be administered

separately, before, concurrently with, or after adnimstration of the therapeutic agent.



WO 2022/031342 PCT/US2021/033189

{66109] In various embodiments of the disclosure, the adpevant is Q5-21 (Stimulon™, In
sowne compositions, the adipvant is MPL. In certain embodiroents, the amownt of MPL 15 fom
shongt 10 yg to sbow 300 go. In some compositiony, the adjuvant i3 TQLIOSS, | In certain
embodiments, the amount of TQLIOSS i3 from about 10 wp to about 306 pg  In some
compositions, the adjovant 15 Q821 In certam smbodiments, the amount of {3521 1y from abowt
10 py to aboul Y yg. In some compositions, the adjuvant 15 a combination of MPL and QS-21.
In some composions, the adjvant 13 a combmation of MPL and TQLIOSS In zome

compositions, the adjuvant can be in a lipesomal formulation.

[00110] in addition, some emthodiments of the disclosure can comprise a multiple antigen
presenting system (MAP).  Multiple antigen-presenting peptide vaccine systems have been
developed to avoid the adverse effects associated with conventional vacomes {fe, live-
attenuated, killed or inactivated pathogens), carrier proteins and cytotoxic adjgvamts. Two main
approaches have been used to develop multiple antigen presenting peptide vaceine systems: (13
the addivon of funciional components, «g., T-cell epitopes, cell-penetrating peptides, and
tipoplulic moieties; and (2) synthetic approaches using size-defined nanomaterials, e.g., self
assembling peptides, non-peptidic dendrimers, and gold nanoparticles, as anngen-displaving
platforms, Use of a multiple antigenic pepiide (MAP) system can improve the sometimes pooy
nmuiozenicity of subunit peptide vaccines. In a MAP svstem, muliiple copres of antigenic
peptides are shmultaneously bound to the a- and s-amive groups of & non-immunogenic Lys-
based dendritic scaffold. helpmg to confer stability from degradation, thus enhancing molecolar
recognition by immune cells, and mduction of stronger tmmune responses compared with smalt
antigenic peptides slone. In some compositions, the MAP comprises one or more of a Lys-based
dendritic scaffold, helper T-cell epitopes, inwnune stimulating lipophilic moteties, cell
penetrating peptides, sadical mduced polymerization, self-assembling navoparticles as antigen-

presenting platforms and gold nanoparticles.

{80111} Pharmaceotical compositions for parenteral adnunistration are preferably stenle
and substantially sotome and  mangfactered pader GMP condittons.  Phanmaceutical
compostiions can be provided m wnt dosage form (e, the dosage for a sigle adminstration).
Pharmacentical compositions can be formulated usimg one or miore physiologically acceptable
carriers, diluents, excipients or auxibacies.  The formulation depends on the route of

administration chosen. For injection, the peptides of the disclosure can be formulated in aqueous
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solutions, preferably in physiologically companible buffers such as Hank™s solation, Ringer's
solution, or physiological saline or acetate buffer (to reduce discomfort at the site of injection).
The solution can contain formulatory agents such as suspending, stabilizing sndfor dispersing
agents, Alternatively, peptide compositions can be i lvophilized form for constitution with a

suitable vehicle, e g0, steide pyrogen-frée water, before use.

{80112] Pepiides (and optionally a camter fused to the peptida{s)) can also be adnunistered
m the form of a nuclewe acid encoding the peptide(s) and expressed i yige 1 a subject. A aucleie
acid segment encoding an immunogen is typically linked to regulatory clements, such as a
promoter and enhancer that allow expression of the DNA segment in the mtended tavgst cells of
a subject. For expression in blood cells, as 1§ desirable for mduction of an inunune response,
promoter and enhancer elements from, for example, ight or heavy cham impmunoglobulin genes
or the UMY major intermediate early promoter and enhancer arg suitable to direct expression.

The linked regulatory elements and coding sequences are often cloned into a vector,

{80113 DNA and RNA can be delivered in naked form {ie, withoat collodal or
encapsulating materials). Ahernatively, a number of viral vector systems can be nsed mcluding
retrovival systems (see, e.g., Boris-Lawrie and Temin, Cur. Opin. Genet. Develop. 3(1), 102-109
£1993Y); adenoviral vectors (see, eg., Bett or «f, J. Viroll 67(10), 5911-31 (1993} adeno-
associated virus vectors (see, ez, Zhou ef of, 1 Exp. Med. 17%6), 1867-75 (19%4}), viral
vectors from the pox family including vaccinia vivus and the avian pox virusss, viral vectors
from the alpha virus genus sach as those derived from Sindbis and Sembiki Forest Viruses {see,
e, Dubensky ¢ ol J. Virol, 70(1), 508-519 (1996)), Venezuelah equine encephalitis virus (see
US 5.643,576) angd rhubdoviruses, such as vesicular stomatitis vires (see WO 96/34625jand
papitfomaviruses (WO 94/12629; Ohe ¢ of., Human Gene Therapy 6(3), 325-333 (1995} and

Xiao & Brandsma, Nuclete Acids. Res. 24(133:2620-2622 (1996)).

{00114] DNA and RNA encoding an inununogen, or a vector containing the same, can be
packaged into liposomes, nanoparticles orv hipoprotemns complexes. Other suitable polymers
clude, for example, protamine liposomes, polyssccharide particles, cationic nanoemulsion,
caprome polymer, catiowe polynser liposome, cationie lipid wanoparticles, catiome hpid,
cholesterol  nanoparticles, cationic  Bpid-cholesterol, PEG  oanoparticle.  or  dendrimer

nanoparticles. Additional suitable lipids and related analogs are described by US 5208036, US
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5264618, US 5279833, and US 5,283,185, each of which 13 herein mcorporated by reference
n it entirety. Vectors and DNA encoding an immmumogen can also be adsorbed to or associated
with patticulate carriers, examples of which inchude polvmethyl methacrviate polymers aad
polylactides and poly{lactide-vo-glyeolides), {see, eg., MoGee er al., 1. Micro Encap, Mar-Apr
1997; 14(23:197-210).

{80115] Pharmacentically acceplable carrier compositions can also include additives,
mchading water, pharmacestically acceptable organic solvents, collagen, polyvinyl alcohol,
polyvinvipyrrodidone,  carboxyvinyl  polymers, carboxymethylcellulose sodium, sodium
polvacrylate, sodium algmate, waler-soluble dextran, carboxvmethyl starch sodium, pectin,
methylcellulose, ethyleellalose, xanthan gwm, gum arabic, casemn, agar, polyvethyvlene glyveol,
dighyveerine, glycerme, propvlene ghyveol, petrolatom, paraffin, stearyl alcohol, stearic acid,

human serum albumin, mannitol, surhitol, laciose, and surfactants accepiable as pharmaceutical

additives.
{08116} Subjects Amenable to Treatment
{86117 The presence of neurofibrillary tangles has been found in several diseases and

tmuopathiss including Alzheimer’s diseass, Down’s syndrome, mild cognitive impairment,
primary age-related tauopathy, postencephalitic parkinsonism, posttraumatic dementia or
dementia pugilistica, Pick’s disease, type C Niemann-Pick disease, supranuclear palsy,
frontotemporal dementia, fronmotemporal fobar degeneration, argyrophilic grain disease, globular
glial tavopathy, ganglioghomsa and gangliocytoma, meningicangiomatosis, amyotrophic lateral
sclerosis/parkinsonism  dementia complex of Guam, subacute sclerosing panencephalitis,
corticobasal  degeneration (UBD), dementia with Lewy bodies, Lewy body variant of
Alzheimer's disease (LBVAD), chronmie fraumatic escephalopathy (CTE), dobular glial
tavopathy {GGT), Parkinson’s disease, progressive supranuclear palsy (PSP), drv age-related

macular degeneration {AMD), and inclusion-body myositis.

{00118] The compositions and methods of the disclosure can be used in treatment or
prophylaxis of any of these diseases. Because of the widespread association hetween
newotopical diseases and tag, the compositions and methods of the discloqure can be used
treatment or prophyvlaxis of any subject showing elevated levels of tan {e g, in the CSF)

compared with ¢ mean value in individuals without newrological disease. The compositions and
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niethods of the disclosure can also be used in treatment or prophylaxis of newrological disease in
mdividuals having a muotation 10 taw associated with newrological disease.  The methods are

particularly siitable for treatment or prophyviaxis of Alzheimer’s disgase.

{00119 Subjects amensble to treatment mclode indivaduals at sk of disease but not
showing svinptoms, as well as patients presently showing symptoms, mcluding treatment natve
subjects that have not been previous treated for disease. Subjects at visk of disease include those
1w an aging popalation, asvmptomatic subjects with tau pathologies and having a known genetic
risk of disease. Such individuals include those having relatives who have experienced this
disease, and those whose risk is determined by analysis of genetic or hiochemical markers.
Genetic mackers of risk mclude mutations in tau, as well as mutations in other genes associated
with nesrological disease. For example, the Apob4 allele in heterozygouns and even more 30 i
homozygous form is associated with risk of Algheimer’s disease (AD). Other markers of risk of
Alzhsimer’s disease include nnutations in the APP gene, particularly mutations at position 717
and posttions 670 and 671 referred to as the Hardy and Swedish mutations respectively,
nustations in the presentlin genes, PST and PS2, g family history of AD, hypercholesterolemia or
atherosclerosis. Individuals presently suffering from Alzheimer’s disease can be recognized by
PET imaging, from charvacteristic demengia, as well as the presence of risk factors described
above. In addition, a number of diagnostic tests are available for identifving individuals who
have AD. These include measurament of CSF or blood tau or phospho-tan levels. Elevated tan
or phospho-tau levels signify the presence of AD. Some mutations assoctated with Parkinson’s
disease, for example, Ala30Pro or AlaS33Thr, or mutations in other genes associated with
Parkmson's disease such as leucine-rich repest kinase {(LRRK2 or PARKS) appear to he
associated with some AD. Subjects can also be diagnosed with any of the newrological diseases

mentioned above by the oriteria of the DSM IV TR,

je120] In asympromatic subjects, treatment can begin at any age {eg. 10, 20, 30, or
more). Usually, however, 1t1s not necessary to begin treatment voti! a subject reaches 20, 30, 40,
30, 60, 70, 80 or 90 years of age. Treatment typically entarls muliple dosages over a period of
time. Treatment can be monitored by assaying snttbody levels over time.  If the response falls, a
booster dosage 1s ndicated. In the case of potential Down’s syndrome patients, treatment can

begn antenatally by admimistering therapeutic agent to the mwother or shortly afier birth,

36



WO 2022/031342 PCT/US2021/033189

{66121] Methods of Treatments and Uses
{aa122] The disclosure provides methods of inhibiting or reducing aggregation of or tau in

a subject having or at risk of developmg Alzhemmer’s disease.  The methods mchude
admimstering 1o the sebject the compositions as disclosed berem. A therapeutically effective
amonnt 15 a dosage that, when given for an effective pertod of ‘time, achieves the desived
mmunological or chinical effect.  Dosage regimens may be adjusted to provide the optimum
therapeutic response. For example, several divided doses may be admunstered at set intervals
{e.g., weekly, momthiy)} or the dose may be proportionally reduced as mdicated by the exigencies

of the therapesiic situalion.

{60123] In prophylactic apphcations, the compositions desoribed herein can be
administered to a subject sasceptible to, or otherwise at risk of a disease (e.g, Alzheimer’s
disease) in a regimen (dose, frequency and route of administration) effective to reduce the risk,
lessen the severity, or delay the oaset of at least one sign or svmpiom of the disease. In
particalar, the regimen is effective to whibit or delay tag or phospho-tau and paired filaments,
tangles, andfor ageregates formed from them in the bramn, andfor inhibit or delav its toxic affects
andfor nhititor delay development of behavioral deficits.  In therapeutic apphications, the
compositions deseribed herein gre admmistered 1o a subject suspected of, or a patient already
suffering from a disease {e.g., Alzheimer’s disease) m a regimen {dose, frequency and route of
adnunistration} effective to ameliorate or at least inlubi further deterioration of at least one sipgn
or svauptom of the disease. In particular, the regtimen is preferably effective to reduce or at least
wmhibit further increase of levels of tau or phospho-tau and paired flaments, tangles, andfor

aggregates formed from them, associated toxicities and/or behavioral deficits.

jae124] A regimen s considered therapeutically or prophyvlactically effective #ff an
individual treated achieves an outcome more favorable than the mean cutcome in & control
population of comparable subjects not treated by methods of the invention, or it a mare favorable
outcome is demonstented i treated subjects versus controb subjects i a controlled clinical wig

{e.g., & phase 1, phase W or phase I trial) atthe p < 0.03 or 0.01 or even 0.001 level.

{00125] Effective doses of vary depending on many different factors, soch as means of

adnunistration, target site, physiclogical state of the patient, whether the patient 8 an ApoE
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carnier, whether the patient is huysan or an ansmal, other medications administered, and whether

treatment is prophylactic or therapeutic.

{06126] In some embodiments, the effective amount 1s a total dose of 25 pg to 1000 pe, or
50 g to 1000 pe. Insome embodiments, the effective arpownt 15 a total dose of 100 ug. In some
embodiments, the effective amount 1 a dose of 25 py admantstered to the subjeet 8 total of two
fimes. In some embodiments, the effective amount is a dose of 100 yg adminstered to the
subject a total of two times. In some embodiments, the effective amount is a dose of 400 ug
admimstered to the subject a total of two times. In some embodiments, the effective amount is a
dose of 300 nug admumustered to the subject a iofal of two times. In some embodiments, a RNA
{e.u, mRNAY vaccne is admbustered to a subject by mitvadermal, mtramuscular tigection, or by

ntranasal admmisiration.

{80127 in some embodiments, the amount of an agent for active immunotherapy varies
from 1 to 1,08 micrograms {pg), or fom 0. 1-5330 g, or from 10 to 300 pg, or from 30 to 250
pg per patient and can be from 1-100 or 1-10 po per injection for human admmisivation, The
timing of injections can vary sigaificantly from once g day, o once a week, 1o once a month, 1o
once a vear, 1o once a decade. A typical regimien consists of an immunization followed by
booster injections at time intervals, such gs 6 week imervals or two months. Another regimen
consists of an tnununization followed by one or more booster jections 1, 2, 3,4, 5, 6, or 12
months later.  Another regimen entatls an injection every two months for life.  Alternatively,
booster mjections car be o an trregular basts as mdicated by wonitoring of immuene response.
The frequency of administration may be once or more as long as the side effects are within a

clinically acceptable range.

[a0128] in some embodiments, the compositions or methods as disclosed hevetn comprise
admunistering to a subject a nucleic acid vaccine comprising one or more DNA or RNA
polynucieotides baving an open reading frame encoding a pepuide and, optionally, a second
peptide, wherein a dosage of between 10 yg'ke and 400 gg kg of the muclere acid vacome s
admmistered to the subjéct. In some embodiments the dosage of the RNA polvnucléontide is 1-5
pe, 5-10 pe, 10-15 pg, 15-20 pg, 10-25 pg, 20-25 pg, 20-50 pg, 30-50 pg, 40-50 ug, 40-60 ng,
60-80 pg, 60-100 pg, 50-100 ug, 80-120 pe, 40-120 pg, 40-150 pg, 50-150 pg, 50-200 pg, 80-
200 pg, 100-200 pg, 120-250 pg, 150-250 pg, 180-280 pg, 200-300 pg, 50-300 pg, 80-300 pg,
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100-300 pg, 40-300 pg, 50-350 pg, 100-350 pg, 200-350 pg, 300-350 g, 320-400 ug, 40-380
ug, 40-100 pg, 100-400 pg, 200-400 pg, or 300400 pg per dose. In some embodiments, the
nucteic acid is admunistered to the subject by tradermal or ntramuscular mjection.  In some
embodiments, the nucleic acid is admintstered 1o the sulject on day zero, In some embodiments,
a second dose of the nucleic acid s administered to the sebigct on day seven, or fourteen, or

twenty one,

{68129] The compositions described herein are preferably admunmistered via a penpheral
route (i.e., one in which the administered composition results in a robust immune response
and/or the induced antibody population crosses the blood bram barrier to reach an intended site
i the brain, spmal cord, or eve. For peripheral diseases, the mduced antibodies leave the
vasculatwre to reach the wtended peripheral organs. Routes of admmisiration inclade oral,
subcutaneous, intranasal, intradermal, or intramuscular. Some routes for active imyumization
are subcutaneous and intramuscular.  Intramuscular admimistration and  subcutansous
administration can be made at a single site or multiple sites. Intramuscular mjection is most
tvpically performed in the arm or leg muscles. In some methods, agents are injected directly mto

a particular tissue where deposits have accumulated.

[ae130] The number of dosages administered can be adjusted to result in a more robust
e response (for examyple, higher titers). For acute disorders of acute exacerbations of a
chronic disorder, batween 1 and 10 doses are often sufficient. Sometimes a single bolus doss,
optionally @ divided form, s sufficient for an acuie disorder or acute exacerbation of a chronic

disorder. Tregtment can be repeated for recurrence of an acute disorder or acute exacerbation.

[00131] An effective amount of a DNA or RNA encoded mmmunogen can be between
about 1 nanogram and about 1 gram per kilogram of body weight of the recipient, or about
between about 0.1 ug'ke and about 10 mg'kg, or about between about 1 pg'kg and about 1
mekg. Dosage forms suitable for imernal administration preferably contain (for the Iatter dose
range) fronvabout 8.1 pe to 100 pg of active ngredient per-anit. The active ingredient may vary
from 0.3 to 95% by weight based on the total weight of the composition.  Alternatively, an
effective dose of dendritic cells loaded with the antipen is between about 10% and 107 cells;
Those skilled in the art of immunotherapy will he able to adjust these doses withont undue

experimentation.
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{66132 The nucleic acid compositions may be administered in a convenient manner, €.g.,
wjection by a convenient and effective ronte.  Routes can anchude, but are not hnuted to,
niradermal Tgene gun” delivery or itramusculay myection. The nmwdified dendiic cells are
administered by subcutaneons, intravenous or intramuscular voutes.  Other possible routes
include  oral adminsiration, mtrathecal, mhalation, transdermal  application, or  rectal

administration.

{80133] Depending on the route of adwimstration, the composition may be coated m a
material to protect the compound from the action of enzymes, acids and other natural conditions
which may inactivate the compound. Thus, 1t may be necessary to coat the composition with, or
co-administer the composition with, a material to prevent Hs inactivation. For sxample, an
enzyme inhibitors  of  nucleases  or  proteases  {eg., pancreatic  trypsin  whibitor,
disopropyifluorophosphate and trasylol) or in an appropriste camier such as liposomes
(including water-in-oil-in-water emulsions as well as conventional liposomes (Strejan o ol 1.

Neuroimmunol 7(1):27-41, 1984).

[00134] The immunotherapeutic compositions disclosed hersin may also be used in
combination with other treatments for diseases associated with the accumudation of tan, for
example, anti-tay anttbodies such as antbodies that spectfically bind o any of the tau epitopes
disclosed herein, ABBV-8E12, gosuransmab, zagotenamab, RG-6100, BHBOT6 o any of the
antibodies disclosed in WOZOIA6527Y, USIO S0 531, WO201 7191559, WO2017/191560,
WO2017/191561, US2019/0330314, US2019/0330316, and WO2018204546.  In some
combination therapy methods, the patient recetves passive nununotherapy prior to the active
mnunotherapy methods disclosed herem. In other miethods, the patient regerves passive and
active inmunotherapy during the same period of treatment. Alematively, patients may receive
active inmunothergpy priov 1o passive immnunotherapy. Combingtions way also nclude small
molecule therapies and non-immunogenic therapies such as RAZADYNE® (galantamine),
EXELONY (rivastigmine), and ARICEPT™ (douneperil) and other compositions that fmprove the

function of nerve cells & the brain,

{086135] The compositions of the disclosure may be used mn the manufacture of

medicaments for the treatment vegimens described herein.

[00136] Treatment Regimens
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{08137 Desired outcomes of the methods of teatment as disclosed herein vary according
i the disease and patiemt profile and are determinable to those skilled m the art.  Desired
putcomes mchude an mprovement m the patient’s health status.  Generally, desired outcomes
mclude measwable dices such as reduction or clearance of patholouie tau tangles andfor
aggregates, we well as other asspciated pathologies such as amyloid fibnils, decreased or
mhibited amvloid aggregation andior deposition of amyloid fibeds, and increased mmune
response to pathologic species, g, fau-containmg tangles andfor tay-contaiming aggregates.
Dresired outcomes also melude amelioration of tau disease-specific sympioms. As used herein,
relative terms such as Mimprove,” Muocrease,” or "reduce” ndicate values relative to a control,
such as a measurement 1 the same individual prior 1o mitiation of tregtment described herem, or
a measurement i a control individual or group. A control individual is an individual afflicted
with the same disease or tauopathy as the individual being treated, who is about the same age as
the mdividual being treated (1o ensure that the stages of the disease in the treated individual and
the contrel ndividual arg comparable), but who has not received treatment using the disclosed
tmmunogens. Alternatively, a control individual is & healthy mdividual, who s about the same
age as the mdividual being weated. Changes or improvements in response to therapy are
generally statistically sigmificant and described by a prvalue less than or equal to 0.1, less than

0.05, less than 0.01, less than 0.005, or léss than 0.001 may be regarded as significant.

[08138] Effective doses of the compositions as disclosed herein, for the treatment of a
subject vary depending upon many different factors, ncluding means of admmistration, target
site, physiclogical state of the patient, whether the patient is human or an animal, other
medications administered, i any, and whether wreatment 15 prophylactic or therapeutic,
Treatment dosages can be titrated to optimize safety and efficacy. The amounnt of innnunogen
can also depend on whether adiovant is also admumstered, with lugher dosages bemng required m
the absence of adjuvant. The amouvst of an mmmogen for admbwstration sometimes varies
from 1-300 pg per pattent and more usgally from 5-300 ug per imection for human

administration. Occasionally, a higher dose of 1-2 mg per dosage is used. Typically, about 10,

¥s
20, 50 or 100 ug s used for sach human dosags. The timing of dosages can vary significantly
from once a day, to once a vear, to once a decade. On any given day that a dosage of
mmmumnogen 15 given, the dosage s greater than 1 pg/patiemt and useally greater than 10

ugipatient if adpvant s also adnunistered, and greater than 10 pg/pavent and usually greater
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than 100 pg/patient in the absence of adjuvant. A typical regimen consists of an iuwunization
followed by booster dosage(s) at 6-week miervals. Another reghmen consists of an mmmamnzation
followed by booster dosage(s) 1, 2, 3, 4, 3, 6, or 12 months later. Apother regimen entails
dosage(s) every two months for fife.  Alternatively, boester dosage(s) can be on an wregnlar

basis as mdicated by monitoring of innuume response.

{80139] When administered in combination with a second treatment for Alzheimer’s
disease, sach as, Razadvne® (galantamme), Exelon® (nvastigming), and Aricept® (donepeai),
the second treatment can be administered according the product label or as necessary i view of

the treatment with the compositions of the disclosure.

{60 140] Kits

HUGESS The disclosore further provides kits (e.g., containers) comprising the compositions
disclosed herein and related materials, such as mstroctions for use {eg., package msert). The
instructions for use may contain, for example, mstractions for adnunistration of the compositions
and optionally ong or more additional agents. The comtainers of peptide andfor nucleic acid

compositions may be unit doses, butk packages (e.g., multi-dose packages), or sab-anit doses.

{80142] Package nsert refers to msttuctions customartly moluded m commercial packages
of therapeutic products that contain mformation about the indicatons, usage, dasage,

adnunistration, contramdications andfor wammgs concernmg the use of such therapestic
products. Kits can also mchide a second contamer comprising a pharmaceutically acceptable
buffer, such az bacteriostatic water for imection (BWFD, phosphate-butfered saline, Ringer's
solution and dextrose solution. It can also include other matgrials desirable from a commercial

and user standpoint, including other buffers, ditusnts, filters, needles, and syringes.

[a0143] The following are provided for exemplification purposes only and are not
wtended to Limit the scope of the mvention described 1o broad terms above, All references cited
in this disclosure ave incorporated herein by refevence.

{00144] Uses

HEGEN| Each of the peptides, polypeptides, immunogens, and pharmaceutical
compositions described hergin may be for use 1n treating one or more of the diseases as describad

herein. In addition, each of the peptides, polypeptides, mmunogens, and pharmaceutical
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compositions described herein may be for use 1w methods for treating one or more of the diseases
as desceribed herein. Pach of the peptides, polypeptides, immunogens, and pharmaceutical
compositions described herewn may be used & method for manufacturing a medicament for

trealing or use i weating one or nwwe of the diseases as described hersin.
{80146 AR US. and international patent applications identified herein are tncorporated by
reference in their entirety.
Examples
{00147] Example 1: Immunogens

[00148] Dmmanogens were selected for evaluation in vaccine peptide construets. Some
Hmmunogens comprise a tag peptide comprising 3-10 anuno acids from tau. Other inummogens

comprise an engingered tau nnwmogen.

{00149 Engmeered Tau Immumogens
[o0150] Certamny immunogenic peptides were designed and selected to (1) raise antibodies

that bind within the swithin merotubule binding repeats (MTBRs) of homan Taw protein, (1) be
less likely to generate an vowanted T cell-mediated avtoimmune response, and (11} be less likely
to raise antibodies that would cross~react with other homan protems.

[86151] First, sequence analysis and 3D wodeling of Tas MTBRs was conducted to
identity amino acid residues that may be important for raising antibodies that bind MTBR. The
resalts of these analvses were used to design synthetic Tau nwmpiogenic peptides with
conserved residues and shuffled mterspersed residues. Resulting engineered syathetic peptides
are listed m Table 1.

Table 1

Engineered Tau imumunogenic peptides

Engineered taw immunegenic
peptides sequence SEQ IDNO:
SKIGSTENLKH 909
SKIGSTENIKH 910
SKIGSKDNLKH 911
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SKIGSKENIKH 912
SKIGSLENLKH 913
SKIGSLENIKH 914
SKIGSTDNLKH 915
SKIGSTDNIKH 916
SKIGSKDNLKH 917
SKIGSKDNIKH 918
SKIGSLDNLKH 919
SKIGSLDNIKH 920
SKIGSTGNLKH 921
SKIGSTGNIKH 922
SKIGSKGNLKH 923
SKIGSKGNIKH 924
SKIGSLGNLKH 925
SKIGSLGNIKH 926
[00152] Next, to assess the potential of an wnwanted T cellomediated awtolnumuone

response, the engineerad peptides were subjected 1o 30 silico analysis to predict MHC IT binding
gsing the IEDB (Imumune Epitope Database} from National Institpte of Allergy and Infectious
Diseases/La Jolla mmunolopy Institute. MHBC class H bindmng 1 considered a good mdicator of
a sequence containing a T-cell epitope. A panel of alleles were wed for MHC I bunding
pradiction. Engineered peptides with a predicted half maximal inhibitory concentration (IC30)
above a specified cutoff were considered to have a low probability of MHC 11 binding and were

selected for further analysis.

{80153] Finally, the engmeered peptides with low predicted MHC II binding were
evaluated to predict if the anti-Tau MTBR antibodies that would be raised by the peptides could
have umvanted cross-reactivity with other lnnman proteins. Sequences of the engimeerad peptides
were subjected to bioinformatic analysis against & non-redundant human proteome database 1o
determine homology with lngnan protems. Engineered peptide sequences with low homology to
secreted or cell-surface proteins were selected as iop candidates to be used as antigens. Top

candidate engineered Tawimmunogenic peptides are listed in Table 2.

Table 2

Top candidate engineered Tau innmunogenic peptides
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Engineered tau immunogenic
peptides sequence SEQ ID NO:
SKIGSTDNIKH 916
SKIGSKDNIKH 918
SKIGSLDNIKH 920
{88154} Comugation.  The peptides deseribed  the examples (Biopeptide, San Diego,

CA) were coupled to CRM {URM-bromoacetate, Fina Biosohstions, Rockviile, MDY} as follows:

{08155] Example 2: Animal Immunizations
{B80156] Conjugation.  The peptides deserthed i the examples (Biopeptide, San Duego,

CAY ware coupledito CRM (CRM-bromoacetate, Fina Biosotutions, Rockville, MD) as follows:

{00157] IM Tris HCL {(pH 8.0), Milh( DI water, 50 mM borate, 100 mM NaCl, and §
mM EDTA pH 8.5 were stertle filtered and degassed. | mg of each peptide yeas dissolved in 8.2
mil. of degassed water, then 0.1 mb degassed Trig HCOL was added, followed by 0.2 ml of the
stock CRM-Bromoacetate (1 myg totad) and 0.5 mi of the borate buffer. The peptide mixtures
were mcubated for 24 hours at 4 degrees on a nutator to provide nuxing. Samples were desalted

fnto PBS, and 5 gl was run on a 10% Tris gel to confirm conjugation.

{06 158] In certain experiments, female Swiss Webster mice were mjected subcutaneously
at two sites with 100 ul of test article on day 0, 14, 42 and 70, Test article was prepared by
combining 25 ug of test inumimogen and 25 pg of 821 adpwvant i 200wl phosphate baffered
saline (PBS). Mice were bled on day 21, 49 and 77 by nicking tails and collecting 50 ul of
blood, followed by processing to serum. The peptides tested included AGHVTQAR (SEQ 1D
NOAS3), GYTMHOD (SEQ ID NOuASY), QIVYKPY (SEQ ID NO:02) and EIVYKSPY (SEQ
D NOI41). Immunogens contamed one tau peptide, a C-termunal linker and a C-teynungl
eystetne {Le., ~Gly-Gly-Cys-} and were coupled through the C-termuinal oysleine to CRM-197

with a maleimide linkage.

{60 159] In certam experiments, unmunogen preparation conymised 23 gu of pepiide
mmunogen, 25 ug Q521 and 130 i of 0.02% Tween S30/PBS. The peptides fested included

¥

YRSKIGRTEGGC {(SEQ 1D NOTITYL KEKIGSTEGGC  (SEQ 1D NOTTR), SKIGSTENGGC
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(SEQ 1D NO:779), KIGSTENLGGC (SEQ 1D NO7al, IGSTENDRGGC (SEQ ID NOT8Y),
GSTENLKHGGC {SEQ 1D NO:782), STENLKHOGGC (SEQ 1D NO:783), TENLKHOPGGC
{SEQ ID NO:734), and ENLKHOQPGGGE (SEQ D NGUTES)., Female Swiss webster miice
received 200 pl sebeutanecusly {four muce per group, each wroup receiving one immunogen).
Mice m these experiments were uygected at 0, 4 weeks and 8 weeks with bleeds taken for titer at

5 weeks. Animals were sacnificed and a termunal bleed collected at 9 weeks.

{00160] Cunea pigs were injected intramuscudarty with 30 yg of a test mmmunogen, 28 ug
Q821 1 200 gl of Addavax on day 0, 21, 49 and 77, Bleads were done 7 days post
unmmmization.  The peptides tested incladed AGHVTQAR (SEQ 1D N(:433), GYTMHQD
(SEQ ID NOM4S4), QIVYKPY (8EQ 1D NO®©02) and EIVYKSPV (SEQ 1D NO:14ih
Immunogens contamed one taw peptide, a C-termunal linker and a C-terminal eysteine (Le., ~Gly-
Gly-Cys-} and were coupled through the C-terminal cysteine fo CRM-197 with & maletnde

tinkage.

{80161 Female Guimnea Pigs were at {east 5 weaks old at the start of the study having an
approximate body weight of 330-300g. Appropriate animal housing and research procedures for
animal husbandry and care were condducted in an accredited facility in accordance with the
guidelines of the US. Department of Agriculture's {USDA)Y and the Assessment and

Accreditation of Laboratory Animal Care {(AAALAC) International.

jo162] The mnunegen concentration was 0.5 mgfml. Prior to each administration of the
test immunogen, approximately a 3 cm’ area on each hind limb was shaved and wiped with
gthanol for visualization of the injection site. Each animal received a test immunogen dose of
200 microliters (0.25 micvograms/muicroliter) divided into two separate sites each of 100
oicroliter per tjection (Le., ammals recetved 50 pg of wmumogen w 100 i PBS + 25 pg of
QS-21 in 100 ul Addavax). A 25G-270 needle was inserted intramuscularly into the hind hmb,
approximately 0.23 ~ 0.5 om deep, and injected at 100 microliters per site. Injection sites were

rotated each admumistration between four separate sites pey hind b and separated by at least 2

o,
{80163) Example 3: Measurement of Antibody Titers
jat164] Whole blood sanmples were collected nto clot activator tubes via jugular vein at

ISO-350 microhters per colection at weeks 1, 4, 8 and 12 for Gainea pigs and 50 nucroliters per
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collection at weeks 1, 3, 7 and 11 by nicking tails for muce. The maximum volame of whole
blood was collected into clot activator tubes via cardiac punchwre at termination on the final
collection week. All blood samples were allowved to clot at room temperature for greater than 30
minutes, centrifuged ambient {approximately 20-23 °C) at 3,000 RPM for 10-15 minutes, and
serum supernatant was transferred individually mto clean ervovials,  Seram supernatant was

stored frozen at -80 °C (2 12 °C).

{08165] Titer on Tau Guinea Pigs
{88166] 2 we'ml recombinant WT Taa 4RIN was coated on to the plate 100 pd per well i

PBS and weubated overmght at room temperatare. Plates were blocked for | hoar with 1% BSA
n PBS. Plates were aspirated and to row & 200 pl of 0.1% BSA 1 PBS Tween was added. In
columm 1, negative QGuinnea pig serum was added at g 17100 dilution while the rest of the row
contained 17100 test serums. Rows were senally diluted by 30% per step down the plate giving
difation of 17100 to 1A12800. Wells were mcubated 2 hours at room temperature and then were
washed, A 173000 diluiion of ant-Gainea Pig IgG HEP m 0.1% BSA in PBS Tween was
prepared and then 100 yl added to the washed well. This incubated for | howr and was washed.
OPD substrate was prepared using ThermoFisher (OPD twblets at 1 tablet per 10 mls
ThermoFisher substrate buffer was added at 1710 and each well had 100 pl added and was
mcubated for 15 nunutes. 30 gl of IN HaSO0s was added to stop the reaction and plates were
read at 490 nm on a Molecular Devices Spectromax. Titer defined as the dilution piving 50%

maxinnmm O and was extrapolated if @t foll between dilutions.

[00167] Antibody titers observed in Guines pigs immmunized as described above are shown
in Table 3. Immontzations were conducted with Q821 in Addavax. The titers reported are for the

bleed after the fourth injection. These results are represented it Figure 1.
Tabie 3

Antibody titers in Guinea pigs (GP) immunized with tau epitopes.

Tau Epitope in immuonogen | SEQ I GP 1 Titer | GP 2 Titer | GP 2 Titer
AGHVTQAR 453 1600 3200 1600
GYTMHQD 4534 55000 73000 19000
QIVYKPV 02 4000 8500 2000
EIVYSPV 141 7000 2200 2600
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[00168] Titers on Tau mouse

{00169 Mouse serum was utered by enzyme-linked insmunosorbent assay (BELISA)
Plates were coated overnight at 2 pp/ml with recombinant tag (4RIN) in phosphate-buffered
saling (PBS) and then blocked for 1 hour with 1% bovine senan albumin (BSA) in PBS. Plates
were blocked for 1 hour with 196 BSA in PBS. Plates were aspirated and to row A 200 W of
0.1% BSA in PBS with 0.1% Tween 20 (PBS/BSAT) was added. Nommal mouse serum was
used ay a negative control while known positive anti-serum from previous mouse stadies was
used as a positive control at the same dilutions as test serum.  In colunm 1, negative mouse
serum and positive mouse serim was added at 17100 while the rest of the row contained 1/100
test sera. Rows were sertally dituted by 30% per step down the plate giving dilution of 17100 to
/12800, When needed, due to hugh nters, 173 dilutions were used giving 17100 o /218000
ditutions.  Wells were incebated 2 hours ai room iemperatwre then were washed with
TBS Tween 20, A 178000 diksion of ant-roouse IgG HRP i 0.1% BSA m PBS Tween was
prepared and then 100 ul added to the washed well. The resction mixture was incubated for 1
hour and then washed with TBS Tween 20, Antibody binding was detected with o-
phenylenediamine dihydrochloride {OPD) substrate {(Thermo Fisher Scientific, Waltham, MA)
following manufacturers nstructions. OPD substrate was prepared using ThermoFisher QPD
tabiets at 1 tablet per 10 mls. ThermoFisher substrate buffer was added at 1/10 dilution and each
well received 100 (W and wag incubated for 15 minutes. S0 pl of 2N H:80: was added o stop
the reaction and plates were vead at 490 nm on g Molecular Devices Spectromax.  Titer was
defined as the difunion giving 50% maxipm OD mensurement and was extrapolated i u fell
between dilutions in certain experiments. In other experiments, titer was defined as the didotion

giving 4X background {defined 1n graphs and tables); extrapolation was used if 1t fell in between

ditutions.
[ae178] Titer results
{60171} Antibody titers observed in mice immunized as described above are shown i

Table 4. hnmuenizations were conducted with Q821 The wters reported are for the bleed after the
third injection. These results are represented . Figure 2 (sample 13), Figure 3 {samples 1-12)

and Figure 4 (samples 10-12).
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Table 4

Antibody titers in mice inwhanized with ta epitopes.

Tau Epitope in immuanogen mouse 1 | mouse2 | mouse3 | mouse 4
LOVKSKIGSTEGGC Q821 0.02%
{(SEQ IDNO:TTT PS80
Bleed } 7000 55000 35000 20000
Bleed 2 475 20000 7000 1000
2 KSKIGSTEGGC Q821 0.02%
{SEQ ID NO:778) PS80
Bleed 1 30000 20000 10000 15000
Bleed 2 15000 14000 7000 14500
3 SKIGSTENGGC Q821 0.02%
{SEQ 1D NOQ:77H) PS80
Bleed 1 40000 35000 15000 35000
Bleed 2 25000 13000 4000 25000
4. KIGSTENLGGC Q821 0.02%
{SEQ 12 NO:780) PS80
Bleed 1 6000 3000 1000 dead
Bleed 2 3200 1600 3200 dead
SOHGSTENLKGGC 2521 0.02%
{SEQ D NGT8L) PSEO
Bleed 1 23 25 25 dead
Bleed 2 25 25 25 dead
6. GSTENLEHRGGT Q821 0.02%
{SEQ ID NO: 7833 PS80
Bleed ! 200 25 25 12000
Bleed 2 100 25 25 400
7. STENLKHQGGC QS210.02%
{SEQ ID NO:783) PS80
Bleed 1 20000 18000 10000 dead
Bleed 2 25000 5000 7000 dead
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8. TENLKHOPGGC QS21 0.02%
(SEQ ID NO:784) PS80
Bleed 1 40000 40000 35000 30000
| Bleed 2 22000 28000 20000 25000
9. ENLKHOPGGGO 0521 0.02%
(SEQ ID NO:785) PS80
Bleed 1 43000 60000 20000 45000
Bleed 2 21000 30000 15000 25000

10. CGGSKIGSTDNIKH | QS21 0.02%

{SEQ 1D NO:983) PERO
Bleed | 1000 6400 10000 15000
Bleed 2 SO0 2000 3000 20000

L CGOSKIGSKDNIKH | Q521 0.02%

(SEQ ID NO:964) PSR0
Bleed | 10000 | 20000 10000 | 20000
Bleed 2 10000 | 7000 3000 20000

12, CGGSKIGSLDNIKH | Q821 0.02%

{SEQ 1D NO-965)y PRR]O
Bleed 1 TO00 10000 10000 20000
Bleed 2 3504 2000 4500 15000
PBLONIKHVPG
{SEQ 1D NO:24) 1000 1300 300 4000
{80172 Figure 3 shows the resulis with SEQ ID NO7777 through SEQ 1D NO785, and

SEQ 1D NO:963 o SEQ ID N:96S. Central peptides 4-6 {Fig. 3} did not generate high titers to
tay and, thus, were not run in the heparin blocking assay of Example 4.

{60173 Example 4: Binding of antibody to MTBRI - MTBR4

joui74) Certain antibodies that bind to MTBR have been shown to bind to more than one
MTBR region due o the homology of the vanous MTBR regions. Anfiseram Wwas titered on all

four MTBR regions using peptides of MTBR -4 purchased from Anaspet (San Jose, CA}L

MTBR peptide 1
QTAPVPMPDLENVESKIGSTENLKHQPGGGK (SEQ ID NO:751)
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MTBR peptide 2
VOINKKLDLSNVOSKCGEKDNIKHVPGGGS (SEQ ID NO:752)

MTBR peptide 3

VOIVYKPVDLSEVTSROGSLONIHHKPGGHQ (SEQ ID NO:753)
MTBR pepude 4

VEVKSEKLRFKDRVOSKIGSLDNITHVPGGGN (SEQ ID NO:754)

{00175] Mouse serun was agan titered by enzyme-linked mmmumosorbent assay (ELISA)
Plates were coated overnight at 2 pe/ml. with each the vartons MTBR peptides . phosphate-
buffered saline (PBS) and then blocked 1 howr wath 1% bovine serum albunun (BSA) in PBS.
Normal mouse serum was gsed as a negative control.  Bleeds were diluted n PBS/AG. 196 BSA/
0.1% Tween 20 (PBS/BSAT) starting at 17100 and senally difated 1:2 down the plate. Plates
were washed with TBS/Tween 20, and goat anti-mouse mmmamoglobulin G (TgG) (heavy + hight
chains) horseradish peroxidase (HRP) {from ThermoFisher) was added at a 175000 dilwtion and
mcubated for 1 hour at room temperature. Plates were washed m TBS Tween 20, and antibody
binding was detected with o-phenvienedianune dibivdrochlonde §OPD) substrate (Thermo Fisher
Scientific, Waltham, MA) following manufacturer's wstructions.  Plates were read at 490 nM on
a Molecodar Devices Spectromay, and tier was defined as the dilution giving 4X background

{defined 1 graphs and tables): extrapolation was used if it fell i between diletions.

{88176] Peptide binding is showing i Figure S(ARS(H).  Overall, VRESKIGSTEGGC
{SEQ D NOTTT. Fig. (A, KSKIGSTEGGC (SEQ 1D NOTTE; Fig. 3{8)), SKIGSTENGGC
(SEQ 1D NOU779; Fig. 5(C)) bound stvongly to MTBR | and 4 STENLKHQGGC (SEQ 1D
NOIT83; Fig. S(D)) bound strongly to only MTBR 1. TENLKHOPGGC (SEQ ID NO:784; Fig,
SEN bound strongly to MTBR 1 and 2, while ENLKHOPGGGC (SEQ ID NOT83; Fip. S(F)
bound 1o all four MTBR.

[08177] Example 3: Blocking of tau binding to Heparin
{60178] As a potential surrogate marker for the ability of the serum to block uptake of tau

o cells, an ELISA measuring the blocking of tau binding to heparin plates was developed.
Recombinant tan was bictinylated in-house. Heparin coated plates {Bioworld, Dublin, OH} were

blocked with 2% BSA/PBS for | how. In a separate deep-well polypropyiene 96 well plate
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{ ThermoFisher), serum was diluted from 1750 to 176400 m 2% BSAPRS, in 60 1 total volume.
To this, 60 pl of 200 ng/mi biotinylated tau in 2%BSA/PBS was added for a final concentration
of seron F100-112800, with tau af 100 ngfml. The mixture of serum and tau was incubated for
2 hours, then 100 gliwell was transferred to the blocked heparin plates and incubated 1 howr,
Plates were washed wm 8.1% Tween 200TBS and goat ant-mouse mnmaumoglobulin G {Ie(3)
{heavy + light chamns) horseradish peroxidase (HRP)Y (ThermoFisher) was added at a 15000
ditution and mcubated for 1 hour at roon temperature.  Plates were washed m TBS Tween 20,
and 100 ul ThermoFisher TMB was added and incubated for & minuies and then stopped with

HaSOx and read at 450 nm.

{86179] Figures 6-13 show blocking of tau binding 1o heparin, Figure 6 shows resulis for
VISKIGSTEGGO (SEQ 1D NO777y Figure 7 shows results for KSKIGSTEGOGC (SEQ 1D
NOL778); Figure 8 shows results for SKIGSTENGGU (SEQ 1D NOU 779}, Figure 9 shows resulis
for STENLKHQGGC (SEQ {D NO:783); Figure 10 shows results for TENLKHQPGGC {SEQ
1D NQ:784); Figure 11 shows results for ENLKHOQPGGGC (SEQ ID NO:785); Figure 12 shows
resulis for CGOGSKIGSKDNIKH (SEQ ID NO®64), and Figure 13 shows results for
COGSKIGSLDNIKH (SEQ 1D NO:963).

|00 180] Quantitative measurement of the inhibition of tav binding to heparin i1s shown

Table 3 below.

Table 5

(1) VKSKIGSTEGGC (SEQ 1D NO:777), animals 1-4

neg/NMS
dilution | controel 1.1 1.2 1.3 1.4
100 100.00 52.52 | 3648 | 4634 | 5840
200 113.45 9526 | 5294 |6531 |[7623
400 111.02 102.94 | 57.01 | 82.73 | 86.02
360 93.01 129.16 | 84.63 | 90.68 | 86.36
1600 a1 .u8 P21 81 10R0OS | 11551 | 114.49

{2) KSKIGSTEGGC (SEQ 1D N(O:778), animals 1-4

neg/MNMS
dilution | control 24 22 2.3 2.4
100 100.60 3728 13400 |7789 | 1832
200 113.45 5686 | 45.67 | 7690 | 34.63
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400 111.02 76.47 |59.74 [ 81.08 |[4394
800 95.01 9425 | 8262 (9475 |64.34
1600 91.98 10952 19798 [ 99.67 | 76.62
£3) SKIGSTENGGC (SEQ 1D NO:779), animals 1-4
neg/NMS

dilution | conirel 3.1 3.2 3.3 3.4
100 100.000 5299 | 4246 |7294 |77.24
200 115.000 7024 | 5295 |72.71 |90.63
400 91.000 67.02 | 6132 |116.24 (10692
800 114.000 | 7032 | 6947 |87.73 | 10175
1600 93.000 7535 | 7274 | 129.27 | 97.90

{43 STENLKHQGGC {(SEQ ID NO:783), animals 1-3

neg/NMS
dilution | control 7.1 7.2 7.3
100 100.000 | 74.48 | 74.48 | 76.38
200 115.000 |93.77 |93.77 |93.15
400 91.000 91.77 | 91.77 | 111.09
300 114000 | 99.83 | 9983 | 94.48

1600 93.000 14000 | 14000 | 140.00

{8) TENLKHOPGGC (REQ 1D N(:784), animals 1-4 and
{0 ENLKHOQPGGGC {SEQ ID NO:785), arumals 12

neg/NMS
dilution | contrel 8.1 8.2 8.3 84 4.1 9.2
100 100.000 4474 | 4787 |[55.01 |38.00 |42.14 12.67
200 115000 | 6090 | 6896 |67.15 |54.05 |52.02 |22.85
400 91.000 9369 | 10192 (91.70 |62.21 |[3751 |2848
800 114.000 81.74 | 7599 |72.19 | 6093 |5988 |[29.26
1600 93.000 116.63 | 10921 | 111.64 | 74.37 | 81.91 51.70

{9 ENLKHOPGGOC (SEQ ITY NO:785), angmals 34 and
€11 COGSKIGSKDNIKH {SEQ ID NO:964), aimals 1-4

neg/NMS
dilution | control 9.3 9.4 11.1 11.2 il.3 114
100 100.00 4987 3333 |50.19 4957 | 6996 |29.61
200 125.44 70.11 | 5525 [66.19 |57.12 | 8040 |46.60
400 111.94 79.63 | 6235 |[8892 |9049 |95091 72.05
300 1HL72 2134 | 7780 | 94.14 | 105.11 | 104.90 | 86.62
1600 11091 1001419596 | 102.60 | 114.72 | 109.67 | 100.38

(12} CGGSKIGSLDNIKH {SEQ 1D NQ:965), animals 1-4
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neg/NMS
dilution | control 12.1 12.2 12.3 12.4
100 100.60 S515 17840 [ 4533 | 46.65
200 125.44 6051 | 7683 |57.06 | 5793
400 111.94 87.44 | 9586 |5971 | 7317
800 111.72 9385 |89.73 |[8034 |67.75
1600 110.91 10058 1 9920 | 82.68 |83.47

{00181] Example 6: Staining of Alzheimer’s brain tissue with sera from mice and

Guinea pigs immunized with vaccines as disclosed herein.

{00182] Autopsy blocks of fresh frozen human brain tissue (~ 0.3 ) were embedded in
optimal cutting temperature compound {OCT compound) and cut using a crvostat to generate 10
um sections, The sections are placed into a solution of glucose oxidase and beta D-glucose, in

the presence of sodium azide, to block endogenous peroxidase.

{60183} Onge tissue segtins were prepared, the statning with the specified mouse immune
sera was carried out ar 1:300 in 595 goat seruny with 0.23% triton for 1 hour at RT. To tmage the
binding to plagues and tangles, Biotin-SP-Conjugated Goat antl mouse 1gG from Jackson (Lot #
115-065-166) at 1:200 dilution was mcubated with the sections. A DAKO DAD Detection Kit
was used accordmg to the manufcturer’s mstroctions, and stantng was processed usmg an
automated Leica Bond Stainer. The results indicate that sera from nvce imnmmized with a
vaceime as disclosed heremn comprise anttbodies specific to tau i human brain tssue of

Alzheimer’s patients.

[00184] For Guinea pigs snmunized with a vaccine as disclosed herein, once tissue
sections were prepared, the staining with the specified Guinea pig sera was carried out at two
difutions {1:300 and 111300, using 4 rabbit anti-guines pig secondary antibody and ¢ DAKQ
DARB Detection Kit a5 per the manafactarer's instractions. The staming wag processed asing an
automated Leica Bond Stainer. The results indicated whether sera from Guinea pigs munnmized
seith a vacoine as disclosed heremn comprise antibodies specific to tag tn homan brain tssue of

Alzheimer’s patients.
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{006 185] Table 6 shows a sunmunary of the ability of the mouse sera 1o bind o pathological
tau 1 Alzhetmer patient brains. Figores 14-18 are examples of that binding. NI indicates not

detected; + stens mdicate binding,

Table 6
Ranking of mouse sera binding to pathological Tas in Alrheimer’s bram
Construct Mouse 1 Mouse 2 Mouse 3 Mouse 4
VKSKIGSTEGGC ; i .. .
{(SEQ IDNOTIY . o ‘
KSKIGSTEGGC y N .
{SEQ 1D NO-778) - A "L‘ *
SKIGSTENGGC . s N s
(SEQ 1D NO:779) A A ‘ o
KIGSTENLGGC .
(SEQ 1D NO:780) i o i ND
IGSTENLKGGC e ritan vt .
(SEQ 1D NO-781) Astrovyie only - - ND
GSTENLKHGGC ) ) ) )
{SEQ ID NOT82)
STENLKHQGGC ;
(SEQ ID NO:783) i - * ND
TENLKHQPGGC N
(SEQ ID NO:784) i o o o
ENLKHGPGGGC b e s .
{(SEQ 1D NO:785) Astrocytes -
CGOSKIGSTDNIKH A ) i A
{SEQ 1D NO:B63) ’
CGGRKIGSKDNIKH , A ) A
(SEQ IDN(O964)
CGOSKIGSLDNIKH
(SEQ ID NO:965) A A * A
- 7 pegative
+ o weak
++ - moderate
bt strong
A asirocyie staning
{00 180] Example 7: Mice vaccinated with Tau antigens produce titers to Tau.



WO 2022/031342 PCT/US2021/033189

{8G187] Swiss Webster Female mice are mjected on day €, 14 and 28 with 25 ug of a tau
peptide immmaogen {e.g., SEQ IDs hereiny and 25 pg Q821 (Desert King) in PBS total 200

wlinjection. Each mouse receives 200 wd subcutansously. Mice are bled on dav 21 and 35,

{00188]

deseribed heremn, 18 10 be anderstood that the nvention 18 not houted to those precise

Although various specific embodiments of the present mvention have been

embodiments and that various changes or modifications can be affected therein by one skilled in
the art without departing from the scope and spirit of the invention. In addition, m-each of the
embodiments of the peptide described herem, the peptide may comprise, consist, or consist
essentially of the recited sequences.

{66189] In each of the embodiments of the peptide described herein, the peptide may
comprise, consist, or consist essentially of the recited sequences. Thus, incorporated m this
disclosure {see Table 7) ate the following sequences that can be part of the compositions

comprising, consisting of or consisting essentially of an tap peptide as disclosed hevein.
TABLE 7

SEQUENCES

SHODQEGDTD AGLKESPLQT PTEDGSEEPG
1TEIPEG TTAEEAGIGD TPSLEDEAAG

HVTQARMVSK SKDGTGSDDK KAKGADGKTK IATPRGAAPP GOKGQANATR IPAKTPPAPK
TPPISSGEPPK SGDRSGYSSP GSPGTPGSRS RTPSLPTPPET REPKKVAVVR TPPKSPSSAK
SRLOTAPVPM PDLKNVKSKI GSTENLKHQP GGGKVQIINK KLDLSNVQSK CGSKDNIKHV
PGGGSVQIVY KPVDLSKVTS KCGSLGNIEH KPGGGQVEVK SEKLDFKDRV QSKIGSLDNI
THVPGGGNKK IETHKLTFRE NAKAKTDHGA BIVYKSPVVS GDTSPRHLSN VSSTGSIDMV
DSPQLATLAD EVSASLAKQG L
OIVYKPV (SEQ ID NO:02)
OIVYKP (SEQ ID NO:03)
NIKHVP
NIKHVPG
HVPGGG
HVPGG (SEQ ID NO:OT)
HKPGGG (SEQ ID NO:08)
HKPGG (SEQ 1D NO:09)
KHVPGGG (SEQ ID NO:10)
KHVPGG (SEQ ID NO:11)
HQPGGG (SEQ ID NO:12)
HQPGG (SEQ ID NO:13)
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VOIINK
VOIINKK
VOQIINKKL
QIINK
QINKK
OIINKKL
QIVYKSY
EIVYKSV
BIVYKPV
CNIKHVP
CNIKHVPG
EIVYKSP
IVYKSPV
IVYK
VPGGGSVQIV
PGGGSVQIY
GGGSVQIV
GGSVOIV
GSVQIV
SVOIV

VoIV

QIv
PGGGSVOIVY
GGGSVQIVY
GGSVOIVY
GSVOQIVY
SVOQIVY
VOIVY

QIVY

VY
GGGSVQIVYK
GGSVOIVYK
GSVOIVYR
SVOQIVYK
VOIVYK
QIVYK

VYK
GGSVQIVYKP
GSVOIVYRP
SVOQIVYKP
VQIVYKP
IVYKP

VYKP

YKP
GSVOIVYKPY
SVQIVYKPV

(SEQ 1D NO:14)
{(SEQ D NO:1S)
{SEQ 1D NO: 16}
(SEQ 1D NO:17)
(SEQ 1D NO:18)
{SEQ 1D NO:19)
{SEQ 11 NO:20)
{SEQ 1D NO:21)
(SEQ 1D NO:22)
(SEQ 1D NO:23)
{SEQ 1D NO:24)
{SEQ 1D NO:25)
{SEQ T NO:26)
{SEQ 1D NO:27)
(SEQ 1D NO:28)
(SEQ 1D NO:29)
(SEQ 10 NO:30)
(SEQ 1D NO:31)
(SEQ 1D NO:32)
(SEQ 1D NO:33)
{SEQ 1D NO:34Q)
(SEQ 1D NO:35)
(SEQ 1D NO:36)
(SEQ 1D NO:37)
(SEQ 1D NO:3§)
(SEQ ID NO:39)
(SEQ ID NO:40)
(SEQ 1D NO:4a1)
(SEQ 1D NO2)
(SEQ ID NOw3)
(SEQ 1D NO:44)
(SEQ 1D NO:48)
(SEQ ID NO:46)
(SEQ ID NO4T)
(SEQ ID NO:48)
(SEQ ID NC-49)
(SEQ ID NO:50)
(SEQ ID NO51)
(SEQ ID NC-52)
(SEQ ID NO:53)
(SEQ ID NO:54)
(SEQ ID NO:55)
(SEQ ID NO-56)
(SEQ ID NO-57)
(SEQ ID NO:58)
(SEQ ID NO:59)
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VOIVYKPY
IVYKPV
VYKPY

YKPV

KPV
SVOIVYKPYD
VOIVYKPVD
QIVYKPVD
IVYKPVD
VYRPVD
YKPVD

KPVD

PVD
VOIVYKPVDL
QIVYKPVDL
IVYKPVDL
VYKPVDL
YKPVDL
KPVDL

PVDL

VDL
QIVYKPVDLS
IVYKPVDLS
VYKPVDLS
YKPVDLS
KPVDLS
PVDLS

VDLS
IVYKPVDLSK
VYKPVDLSK
YKPVDLSK
KPVDLSK
PVDLSK
VDLSK
VYKPVDLSKV
YKPYDLSKVY
KPVDLSKV
PVDLSKV
VDLSKV
YKPVDLSKYT
KPVDLSKVT
PVDLSKVT
VDLSKVT
AKTDHGAEIV
KTDHGAEIV
TDHGAEIV

{(SEQ 1D NO:60)
{SEQ 1D NO:61)
(SEQ D NO:62)
{SEQ 1D NO:63)
(SEQ ID NO:64)
{SEQ 1D NO:65)
{SEQ 1D NO:66)
{SEQ 1D NO:67)
(SEQ 1D NO:68)
{SEQ 1D NO:69)
{SEQ 1D NO:70)
{SEQ 1D NO:71)
{SEQ 1D NO:72)
{SEQ 1D NO:73)
(SEQ 1D NO:74)
(SEQ 1D NO:75)
(SEQ 1D NO:76)
{SEQ 1D NOTT)
(SEQ ID NO:78)
(SEQ ID NO:79)
{SEQ ID NO:80)
{SEQ 1D NO:81)
(SEQ 1D NO:82)
(SEQ ID NO:83)
(SEQ ID NO:§2)
(SEQ ID NO:§S)
(SEQ ID NO:86)
(SEQ ID NO:§7)
(SEQ ID NO:$8)
(SEQ ID NO:§9)
(SEQ ID NO:90)
(SEQ 1D NO1)
(SEQ ID NO:92)
(SEQ ID NO:92)
(SEQ ID NO:94)
(SEQ ID NO-95)
(SEQ ID NO96)
(SEQ ID NO97)
(SEQ ID NC-98)
(SEQ ID NO99)
(SEQ ID NO:100)
(SEQ ID NO:101)
(SEQ ID NO:102)
(SEQ ID NO:103)
(SEQ ID NO:104)
(SEQ ID NO:105)
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DHGAEIV
HOAENV
GAEIY

ARV

EiY
KTDHGAEIVY
TDHGAEIVY
DHGAEIVY
HGAEIVY

(SEQ 1D NO:106)
{(SEQ 1D NO:107)
{SEQ 1D NO:108)
(SEQ 1D NO: {09)
(SEQ 1D NO: 110)
{SEQ 1D NO:111)
{SEQ 1D NO:112)
{SEQ 1D NO:113)
(SEQ ID NO:114)
{SEQ 1D NO:

G ‘\ﬁ\ Y

k: ¥ \ Y
TOHGARIVYK
DHGAEIVYK
HGAEIVYK
GAEIVYK
AEIVYK
EIVYK
DHGAEIVYKS
HGAEIVYKS
GAEIVYKS
ABIVYKS
EIVYKS
IVYKS

VYKS
HGAEIVYKSP
GAEIVYRSP
ABIVYKSP
IVYKSP
VYKSP

YKSP

KSP
GARIVYERSPY
AEIVYKSPY
EIVYKSPY
VYKSPV
YRSPY

KSPV

SPY
ARIVYKSPVY
EIVYKSPVV
IVYKSPVY
VYKSPVY
YRSPWY
KSPVV

{SEQ 1D NO: |

{SEQ D NO:H
{SEQ ID N

{SEQ 1D NO:H

(SEQ ID NO:
(SEQ 1D NO:;
(SEQ 1D NO:
{(SEQ 1D NO:
(SEQ 1D NO:
(SEQ 11 NO;
{SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:;
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO: 1
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NOx
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:

)
}
)
}
}
120)
1213
1223
123
124)
125)
126}
127y
128)
1293
130}
131
132}
133)
134)
135)
136
137}
138)
34)
140)
141}
14
143)
144)
145}
146)
147)
148)
14%)
150)
151)

2
13)
i4
i3
16
17
i8)
19

it
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SPVV

PVY
EIVYKSPVVS
IVYKSPVVS
VYKSPVVS
YKSPVVS
KSPVVS
SPYVS

VVS
IVYRSPYVSG
VYRKSPYVSG
YKSPYVSG
KSPVVSG
SPYVSG
PVVSG
VYKSPYVSGD
YKSPYVSGD
KSPVVSGD
SPYVSGD
PYVSGD
VVSGD
YKSPYVSGDT
KSPVVSGDT
SPVVSGDT
PVVSGDT
KSPVVSGDTS
SPVVSGDTS
PVVSGDTS
VVSGDTS
SPVVSGDTSP
PVVSGDTSP
VVSGDTSP
PYVSGDTSPR
HOPGGGRVOL
QPGGGKVOL
PGGGKVOL
GGGRVOL
GGKVO!
GRVOL

KVO!

VOI
QPGGGKVOU
PGGGR VO
PGGGRVOH
GGGKVOL
GGKVQII

(SEQ 1D NO:
{SEQ 1D NO:
{(SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ ID NO:
{(SEQ D NO:
{SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO-
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:

152y
13%)
154)
139
156)
157y
138)
159)
160)
ieh
162)
163}
164)
165)
166)
167y
168)
169)
170}
iTh
172}
1733
174)
175)
176)
177)
178)
179)
180)
181)
182)
183}
184)
185)
186)
187)
188)
189}
190)
194
192)
193)
194)
183}
196)
197)

&
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GKVQI
KVOI
Vol
ol
PGGGKVOIIN
GOGRVOIIN
GGRVOIIN
GKVOQIN
KVOIN
VOIIN
QIIN
TN
GOGGRVOIINK
SGKVOINK
GKVQIINK
KVOIINK
IINK
INK
GORVOIINKK
GKVOQHNKK
KVOIINKK
HINKK
INKK
NKK
GKVOINKKL
KVQUNKKL
TINKKL
INKKL
NKKL
KKL
KVQINKKLD
VOHNKKLD
QINKKLD
HINKKLD
INKKLD
NKKLD
KKLD
VOIINKKLDL
CUNKKLDL
HINKKLDIL
INKKLDL
NKKLDL
KKLDL
OUNKKEDLS
HINKKLDLS
INKKLDLS

{(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ ID NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
{SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO: 2
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NOx:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:

198)
199
200
201)
20
203)
204)
205)
200)
27N
2083
209
21
2
212
213
214
LR
216
257
218)
219
2249
221
222)
223)
224)

"“ii

226)
227)
229
230
231)

)

A 4

233)
234)
235)
236)
237)
238)
239)
240)
241)
242)
243)
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NKELDLS
KKLIDLS
HNKKLDLSN
INKKLDLSN
NKKLDLSN
KKLDLSN
INKKLDLSNY
NKKELDLSNY
RKKLDLSNY
NEKKLDLSNVQ
KKLDLENVQ
KELDLSNVQS
SKCGSKDNIK
KCGSKDNIK
CGSKDNIK
SKIDNIK
KDNIK

DNIK

NIK
KCGEKDNIKH
CGSKDNIKH
SKDNIKH
KDNIKH
DNIKH

MIKH

IKH
CGSKDNIKHV
SKDNIKHY
KDNIKHY
DNIKHY
NIKHV

IKHV

KHV
SKDNIKHVP
KDNIKHVP
DNIKHVP
IKHVP

KHVP

HVP
SKDNIKHVPG
KDNIKHVPG
DNIKHVPG
IKHVPG
KHVPG

HVPG

VPG

{SEQ IYNO:

(SEQ 1D NO: 245

(SEQ ID NO: 2
(SEQ 1D NO: 2
(SEQ 1D NO: 2
{(SEQ 1D NO: 2
{(SEQ 1D NO: 2
{(SEQ 1D NO: 2
(SEQ 1D NO:

{SEQ IDNQG: 253

(SEQ 1D NO: 2
{SEQ D NO:
{SEQIDNQO:
(SEQIDNQO: 2
(SEQ 1D NO: 25
{SEQIDNO: 25
(SEQ 1D NO: 2
{SEQ D NO: 2
{SEQID NG 2
{SEQIDNO: 2
{SEQ 1D NO:
{(SEQ D NO: 2
{(SEQIDNO: 2
{SEQID WO 2
(SEQIDNO: 2
(SEQ ID NO: 26
{(SEQ IDNQO: 2
(SEQ 1D NO: 2
(SEQ ID NO: 2
(SEQ 1D NO: 3
(SEQ ID NO: 2
(SEQ 1D NO: 2
(SEQID NO- ¥
(SEQ IDNO: X
{(SEQ 1D NO: 27
{(SEQ IDNO- 2
(SEQ ID NO: 2
(SEQ 1D NO: ;
(SEQ ID NO: 2
(SEQ ID NO- 2
(SEQ D NO: S
(SEQ 1D NO: -
{(SEQ ID NG: 2¢
(SEQ ID NO: -
(SEQ ID NO- 3
(SEQ ID N :
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KDNIKHVPGG
DNIKHVPGG
NIKHVPGG
IKHVPGG
PGG
DNIKHVPGGG
NIKHVPGGG
IKHVPGGG
VPGGG

PGGG
NIKHVPGGGS
IKHVPGGGS
KHVPGGGS
HVPGGGS
VPGGGS
PGGGS

GGGS
IKHVPGGGSY
KHVPGGGSV
HVPGGGSY
VPGGGSV
PGGGSY
GGGSV
KHVPGGGSVQ
HVPGGGSVQ
VPGGGSVOQ
PGGGEV(Q
GGGSVQ
HVPGGGSVOI
VPGGGSVOI
PGGGSVOL
GGSVOIVYKS
GSVOIVYES
SVOIVYKS
VOIVYKS
QIVYKS
GSVOIVYKSV
SVQIVYKSY
VOIVYKSY
IVYKSY
VYKSV

YKSV

K8V
SVOQIVYKSVD
VOIVYKSVD
QIVYKSVD

{SEQ 1D NO:
{SEQ 1D NO: 2
{SEQIDNO:
(SEQ IDNO:
(SEQ D NO: 2
{SEQIDNO: 2
{SEQ D NO: 2

{SEQ 1D NO: 297)
{SEQ 1D NO: 298)

{SEGIDNO: 2
{SEQ 1D NO: 2
{SEQ 1D NO: 3
{SEQ 1D NO: 3
{SEQ ID NO: 3

(SEQ 1D NO: 30¢

{SEQ 1D NO: 7
{SEQ 1D NO: -
(SEQ 1D NO: 3
{SEQ ID NQ: :
{SEQIDNO: 7
{SEQ D NO: 3
{SEQ IDNO: 3
{SEQ D RO 3
(SEQ IDNO: !
(SEQ 1D NO: 31
(SEQ ID NO: 316)
{SEQ ID NO: 3
(SEQ 1D NO- -
(SEQ ID NO: -

(SEQ 1D NO: 320)

(SEQ ID NO: 3

(SEQ ID NO: 322
(SEQ ID NO: 32

(SEQ ID NO: 3
(SEQ ID NO- 32
(SEQ ID NO: |
(SEQ ID NO: 3
(SEQ ID NO: 3

(SEQ ID NO»- 3
(SEQ ID NO: 3:
(SEQ ID NO: 3
(SEQ ID NO: 33:
(SEQ ID NO: 33

(SEQ ID NO: 3
(SEQ ID NO:

&3
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IVYRSVD
VYRSVD
YKSVD

KSVD

SV
VOIVYKSVDL
QIVYKSVDL
IVYKSVDL
VYKSVDL
YRSVDL
KSVDL

SVDL
QIVYKSVDLS
IVYKSVDLS
VYKSVDLS
YKSVDLS
KSVDLS
SVDLS
IVYKSYDLSK
VYKSVDLSK
YKSVDLSK
KSVDLSK
SVDLSK
VYKSVDLSKY
YRSVDLSKY
KSVBLSKY
SVDLSKY
YRSVDLSKVT
KSVDLSKVT
SVDLSKVT
HGABIVYKSY
GAEIVYKSY
AEIVYKSV
GARIVYRSVY
AEIVYKEVY
EIVYKSVV
IVYKSVV
VYKSVY
YRSVY

KBVY

SVV
AEIVYKSVVS
EIVYKSVVS
IVYKSVVS
VYKSVVS
YKSVVS

{SEQ IDNO:
{SEQ D NO:
{SEQ I NO:
{SEQ I NO;
{SEQ D NO:
{SEQ I NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ D NO:
{(SEQ IDNO:
{SEQ 1D NO:
{SEQ D NO:
{SEQ D N0
{SEQ 1D NO:
(SEQ ID NO-
{SEQ 1D NO:
(SEQ 1D NO-
{SEQ 1D NO:
{SEQ IDNO:
{SEQIDNO:
{SEQ 1D NO:
{SEQ IDNO:
{SEQ IDNO:
{SEQIDNO:
{(SEQ IDNO:
(SEQ ID NO:
{(SEQ IDNO:
(SEQ 1D NO:
(SEQ ID NO-
(SEQ ID NO:
(SEQ ID NO:
(SFQ 1D NO:
(SEQ ID NOx
(SEQ ID NOx
{(SEQ D NO:
{SEQ ID N(x
(SEQ ID NO:
(SEQ ID NO:
{(SEQ ID NO:
(SEQ ID NO-
(SEQ ID NG
(SEQ ID NO:
{(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:

336)
337
338)
339)
340
341
347
343)
344
343y
346)
347
348)
3493
350)
351
352}
354)
355y
356)
357)
358)
3593
360)
361)
362}
363}
364)
365)
366)
367)
368)
369)
370)
374
373y
373)
374)
375)
376)
377)
378)
378y
380)
381)
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KSVVS

SVVS
EIVYKSVVSG
VY SG
VYKSVVSG
YKSVVSG
KSVVEG
SVVSG

VVSG
IVYRSVVIGD
VYESVVSGD
YKSVVSGD
KSVYVSGD
SVVSGD
VYKSYVSGDT
YESVVSGDT
KSYVSGDT
SVVSGRT
VVSGDT
YESVVSGDTS
KSYVSGDTS
SVVSGDTS
KSVYVSGDTSP
SVVSGDTSPR
VVSGDTSPR
DHGAEIVYKP
HGAEIVYKP
GAEIVYKP
ATIVYKP
EIVYKP
HGABIVYKPY
GAEIVYKPV
AEIVYKPRV
GARIVYRPVY
AEIVYKPVY
EIVYKPVV
IVYKPVV
VYKPVY
YRKPVY
KPVY
AEIVYKPVVS
EIVYKPVVS
IWVYKPVVS
VYKPVVS
YRPVVS
KPVVS

{SEQ IDNO:
{SEQIDNO:
(SEQ 1D NO:
{(SEQ D NO;
{SEQ 1D NO:
{SEQ I NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ D NO:
{(SEQ IDNO:
{SEQ 1D NO:
{SEQ I NO:
{SEQIDNQO:
{(SEQ 1D NO:
(SEQ ID NO-
{SEQ 1D NO:
(SEQ 1D NO-
(SEQ 1D NO:
{SEQ IDNO:
{SEQIDNO:
{SEQ 1D NO:
{(SEQIDNO:
{SEQ IDNO:
{SEQIDNO:
{(SEQ IDNO:
(SEQ ID NO:
(SEQ ID NO:
{SEQ IDNQ:
(SEQ 1D NO-
(SEQ ID NO:
(SEQ ID NO:
(SFQ 1D NO:
(SEQ ID NOx
(SEQ ID NOx
{(SEQ D NO:
{SEQ ID N(x
(SEQ ID NO:
(SEQ ID NO:
{(SEQ ID NO:
(SEQ ID NO-
(SEQ ID NG
(SEQ ID NO:
{(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:

38
383
384y
385)
386)
387)
388)
389
390)
391
3923
393)
394)
395)
396)
3973
3983
399)
400)
401)
402
403)
404
403}
406}
407)
408)
400
4103
411}
4123
413)
414}
415}
416)
417)
418)
419}
420}
421
422

423)
424}
428}
426}
427)
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PYVE
EIVYKRVVSG
IVYKPVVSG
VYKPVVSG
YEPVVSG
KPYVSG
VVSG
IVYKPVVSGD
VYKPVVSGD
YKPVVSGD
KPVVSGD
VYKPYVSGDT
YKPVVSGDT
KPVVSGDT
YKPVVSGDTS
KPYVSGDTSP
CNIK

CNIKH
CNIKHV
CNIKHVPGG
CNIKHVPGGG
EAAGHVTQC
EAAGHVTOAR
AAGHVTQAC
AGHVTQARC
AGHVTOAR
GYTMHOD
QGGYTMHC
QGGYTMHOD
GGYTMHQC
ENLKHOPGGG
NLKHOPGGG
LKHOPGGG
KHQPGGG
QPGGG
TENLKHOPGG
ENLKHOPGG
NLKHOPGG
LKHOPGG
KHOPGG
QPG
TENLKHOQPG
ENLKHQPG
NLKHOPG
LKHOQPG
KHQPG

{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ ID NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ 1D NO:
{(SEQ D NO:
(SEQ 1D NO:
(SEQ 1D NO;
(SEQ 1D NO:
{SEQ D NO:
(SEQ 11 NO:
(SEQ 1D NO:
(SEQ 1D NO:
{(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NOx:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:

428
429
430)
431)
432y
433
434)
43%)
436)
437
438)
4343
44
441y
442)
443
444)
445)
446}
447y
4483
449)
4509
451
452}
453)
454)
455)
456)
457}
458)
459}
460)
461)
462}
463)
464)
46%)
466)
467}
468)
469
470)
471
472)
473)
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HOPG

QPG
TENLKHQP
ENLKHOP
NLKHQP
LKHOPR
KHOP

HOP
TENLKHQ
ENLKHOQ
NLKHO
LKHO

KHO
TENLKH
ENLKH
NLKH

LKH

TENLK
ENLK

NLK

TENL

ENL

TEN

KDNI

DNI

KDN
IKHVGGO
IKHVGG
IKHVG
KHVGGG
KHVGG
KHVG
GNIHHKPGGG
NIHHKPGGG
HHKPGOG
HHKPGGG
KPGGG
LGNIHHKPGG
GNIHHKPGG
NTHHKPGG
IHHKPGG
HHKPGG
KRG
LGNTHHKPG
GNIHHKPG
NIHHKPG

{(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ ID NO:
(SEQ 1D NO:
(SEQ D NO:
(SEQ 11 NO:
(SEQ 1D NO:
(SEQ {D NO:
{SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NOx:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:

4743
475
476)
477
478}
4793
480
481)
4823
483
484)
4853
486)
4873
488)
489}
490)
491)
492)
493}
494)
495)
496)
4974
498)
499)
500
SG1)
502)
503)
504)
505)
306}
67
508)
509)
514}
511
$12)
$13)
514)
51%)
516)
317
$18)
519)
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THHK PG
HHRPG
HKPG

KPG
LGNIHHKYP
GNITHHEKPR
NIHHKP
THHKP
HHKP

HKP
LGNIHHK
GNIHHEK
NIHHK
THHK

HHK
LGNIHH
GNIHH
NIHH

IHH

LGNIH
GNIH

NiH

LGN

GNI

LGN
DNITHVPGOGG
NITHVPGGG
ITHVPGGG
THVPGGG
LDNITHVPGG
DNITHVPGG
NITHVPGG
ITHVPGG
THVPGG
LDNITHVPG
DNITHVPG
NITHVPG
ITHVPG
THVPG
HVPG

VPG
LDNITHVP
DNITHVP
NITHVP
ITHVP

THVP

{(SEQ IDNO:
{SEQIDNO:
{SED 1D NO:
{SEQIDNO:
{SEQ D XNO:
{SEQ 1D NO:
{SEQ IDNOG:
{SEQ 1D NO:
{SEQ D NO:
{SEQ IDNQO:
{SEQ IDNO:
{SEQIDNO:
{SEQ IDNO:
{SEQ IDNO:
{(SEQ IDNO:
{SEQ 1D KO
{SEQ IDNO:
{SEQ D NO:
{SEQ IDNO:
{SEQ IDNO:
{SEQ IDNO:
{SEQ IDNO:
{SEQIDNO:
{SEQID KO
(SEQ IDNO:
(SEQ ID NO:
{(SEQ IDNO:
{SEQ IDNQ:
{(SEQ DN
(SEQ IDNO:
{(SEQ IDNO:
(SEQ 1D NO:
(SEQ IDNO:
(SEQ IDNO:
{(SEQ D NO:
{(SEQ ID NG
1 §56)
{(SEQ ID NO:
{(SEQ ID NO:
{(SEQ ID N
(SEQ D NO:
(SEQ D NO:
{(SEQID NO:
{SEQ ID N
{SEQ ID NO:
(SEQ ID NO:

(SEQ IDNO

14

i

I8

ol

LA

4
D ke 3 RS R R ES 0 0 0 D 8

e OO0 3 O

o

oy tos LAt L w4 L
RN R N G
222220582

LA

532)
533)
534)
535}
536)
537)
538)
3393
5401
541)
542)
543}
S44)
545)
5463
5473
548)
549)
5507
5513
$$2)
$53)
$54)
555)
557)
358)
$59)
560)
$61)
$62)
363)
564)
565)

68
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LDONITHY
DNITHY
NITHV

ITHY

THY

LONITH
DNITH

NITH

ITH

LDNIT

DNIT

NIT

LDNI

LDN
KNVKSKIGST
NVKSKIGST
VKSKIGST
KSKIGST
SKIGST
KIGST

IGST

GST
NVKSKIGSTE
VKSKIGSTE
KSKIGSTE
SKIGSTE
KIGSTE
IGSTE

GSTE

STE
VKSKIGSTEN
KSKIGSTEN
SKIGSTEN
KIGSTEN
IGSTEN
GSTEN

STEN
KSKIGSTENL
SKIGSTENL
KIGSTENL
IGSTENL
GSTENL
STENL
SKIGSTENLK
KIGSTENLK
IGSTENLK

{SEQ 1D NO:
{SEQ ID NO:
{SEQ ID NO:
(SEQ 1D NO:
{SEQ ID NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQHID NO:
{SEQ 1D NO:
{SEQ D NO:

566)
367)
568)
569)
574
571)
572)

(SEQ 1D NO: 57§)

{SEQ ID NO: 57
(SEQ ID NO: §
(SEQ D NO: §
{SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
{SEQ D NO:
{SEQ 1D NO:
(SEQ ID NO:
(SEQ 1D NO:
{(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
{(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NOx:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:

582)
S84)
S85)
586)
S87)
S88)
589G}
590}
so1)
592)
593)
594)
595)
596)
597}
598)
599)
500)
601)
602)
603)
604)
605)
606)
607)
608)
609)
610)
611)

&9
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GSTENLK
STENLK
KIGSTENLKH
IGSTENLKH
GSTENLKH
STENLKH
IGSTENLKHO
ENLKHO
STENLKHO
GSTENLKHOQP
STENLKHOP
STENLKHOPG
SNVOSKCGSK
NVOSKCGSK
VOSKCGSK
QSKCGSK
SKOGSK
KCGSK
CGSK
GSK
NVQSKCGSKD
VQSKCGSKD
QSKCGSKD
SKCGSKD
KCGSKD
CGSKD
GSKD
SKD
VOSKCGSKDN
QSKCGSKDN
SKCGSKDN
KOGSKDN
CGSKDN
GSKDN
SKDN
OSKCGSKDNI
SKCGSKDNI
KCGSKDNI
CGSKDN
GSKDNI
SKDNI
GSKDNIKH
GSKDNIKHV
GSKDNIKHVP
SKVTSKCGSE
KVTSKCGSL

(SEQ 1D NO:
{SEQ 1D NO:
{(SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ 1D NO:
(SEQ ID NO:
{(SEQ D NO:
{SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
{SEQ D NO:
{SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
{(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO-
(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO-
(SEQ ID NO:
(SEQ ID NO-

612y
612y
614)
613y
616)
6173
618)
619
620
621
622y
6233
6243
6253
G263

273
628)
G429
(303
631}
632y
433)
0634)
635)
636}
637)
6383
439
640}
641}
4423
643}
4443
445}
546)
647}
648)
649}
850}
651}
652}
653}
654)
633}
656)
637}

it
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VTSKCGSL
TSKCGSL

GSL
KVTSKCGSLG
VISKCGSLG
TSKCGSLG
SKCGSLG
KCGSEG
CGSLG

GSLG

SLG
VISKCGELGN
TSKCGSLGN
SKCGSLGN
KOGSLGN
CGRLGN
GRLOGN

SLGN
TSKCGSLGNE
SKCGSLGNE
KCGSLGNE
COSLGNIE
GSLGNI
SLGNI
SKCGSLONIH
KCGSLGNER
COSLGNIH
GSLGNIH
SLGNIH
KOGSLONIHHE
COGSLGNIHE
GSLGNHH
SLONIHH
COSLGNIHHEK
GSLONIHHK
SLONIHHEK
GSLGNIHHKP
SLGNIHHKP
SLGNIHHKPG
DRVQSKIGSL
RVQSKIGSL
VQSKIGSL
QSKIGSL

{SEQIDNO:
{SEQ D NO:
(SEQ 1D NO:
{SEQ I NO;
{SEQ 1D NO:
{SEQ Y NO:
{SEQ 1D NO:
{SEQ 1D NO:
{SEQ D NO:
{SEQ I NO:
{SEQ 1D NO:
{SEQ I NO:
{SEQIDNQO:
{(SEQ 1D NO:
(SEQ ID NO-
{SEQ 1D NO:
(SEQ 1D NO-
{SEQ 1D NO:
{SEQ IDNO:
{SEQIDNO:
{SEQ 1D NO:
{SEQ IDNO:
{SEQ IDNO:
{SEQ 1D NO:
{SEQ IDNO:
(SEQ ID NO:
{(SEQ IDNO:
(SEQ 1D NO:
(SEQ ID NO-
{(SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NOx
(SEQ ID NOx
{(SEQ D NO:
{SEQ ID N(x
(SEQ ID NO:
(SEQ ID NO:
{(SEQ ID NO:
(SEQ ID NO-
(SEQ ID NG
(SEQ ID NO:
{(SEQ ID NO:
{(SEQ D NO:
(SEQ ID NO:
(SEQ ID NO:

6383
659
660
661}
662}
663}
664}
663)
BO0)
667)
6683
664
&7
671}
672)
673}
8743
675)
676)
G677}
6783
6793
H80)
681}
682}
633)
684}
6853
6RGY
687}
G88)
689}
590)
581)
£692)
693)
694)
695)
696)
697}
598)
539
700)
7o)
702
703)
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SKIGSL
KIGSL

IGSL
RVOSKIGSLD
VOSKIGSLD
QSKIGSLD
SKIGSLD
KIGSLD
IGSLD

GSLD

SLD
VOSKIGSLDN
QSKIGSLDN
SKIGSLDN
KIGSLDN
IGSLDN
GSLDN

SLDN
QSKIGSLDNI
SKIGSLDNI
KIGSLDN?
IGSLDNI
GSLDNI
SKIGSLDNIT
KIGSLDNIT
IGSLDNIT
GSLDNIT
SLDNIT
KIGSLDNITH
IGSLDNITH
GSLDNITH
SLDNITH
IGSLDNITHY
GSLDONITHV
SLDNITHY
GSLDNITHVP
SLDNITHVP
SLDNITHVRG

{SEQIDNO:
{(SEQIDNO:
(SEQ 1D NO:
{SEQ I NO;
{SEQ 1D NO:
{SEQ I NO:
{SEQ I NO:
{SEQ 1D NO:
{SEQ D NO:
{(SEQ IDNO:
{SEQ 1D NO:
{SEQ I NO:
{SEQIDNQO:
{(SEQ 1D NO:
(SEQ ID NO-
{SEQ 1D NO:
(SEQ 1D NO-
{SEQ D NO:
{SEQ IDNO:
{SEQIDNO:
{SEQ 1D NO:
{SEQ IDNO:
{SEQ IDNO:
{SEQIDNO:
{SEQ IDNO:
(SEQ ID NO-
(SEQ ID NO:
{SEQ IDNQ:
(SEQ 1D NO-
(SEQ ID NO:
(SEQ ID NO:
(SFQ 1D NO:
(SEQ ID MOk
(SEQ ID NOx
{(SEQ ID NO:
{SEQ ID N(x
(SEQ ID NO:
(SEQ ID NO:

T4
708
706)
N
TO8)
09
710
THD
712y
TN
714
Ti5
7
71N
718)
793
7203
721)
722

722}
723
7243
725
726)
72T
728}
729)
730)
731
73
733}
7343
735}
736)
737)
738)
739)
740)
741)

Lys Xaa: Xaaz Ser Xaas Xaas Asn Xaas Xaas His

sherein
Xagris tor
Kaay is {37

Xaazis T, Korl,
Kaasis H, Dor G,

XaasisLorl,

(SEQ ID NO: 742),
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Xaas s K, Hor T.

Arg-Val-Arp-Arg
Gly-Ala-Gly-Ala
Ala-Gly-Ala-Gly
Lys-Gily-Lys~Gly

{SEQ ID NO: 743),
(SEQ 1D NO: 744),
{SEQ 1D NO: 745),
{SEQ 1D NO: 746).

Lys Kaar Xaar Ser Xawr Xaar Asn Xaar Xaag His (SEQ ID NO: 747),

wherein

Xaar 1z any anunoe acid, and

Xaag s K or 343H.

Xaa: He Val Tyr Lys Xaas

wherein

Xaavis Gln or Glu, and
Xaaws 15 Ser ar Pro.

Ser Lys Xaay Gly Ser

whetein

Xaann s lor C

SEQ ID NO:750

MAEPRQEFEY
PTEDGSEEPG
TTAEEAGIGD
SGMPGAPLLP
PPLKGAGGKE
REATSIPGEP
FTFHVEITPN
LPEPSEKQPA
AKTLENRPCL
SSGAKEMKLK
SSGEPPKSGD
KSPSSAKSRL
LSNVQSKCGS
GGQVEVKSEK
AKTDHGAEIV

MEDHAGTYEL
SETSDARSTP
TPSLEDEAAG
EGPREATRQP
REPGSKEEVDE
AEGATIPLPVD
VOKEQAHSEE
AAPRGKPVSR
SPKHPTPGSS
GADGKTKIAT
RSGYSSPGSP
QTAPVPMPDL
KDNIKHVPGG
LDFKDRVQSK
YKSPVVSGDT

(SEQ ID NO: 748),

-~ Tau P10636-1,

{SEQ ID NO: 749},

¥ MHQODQEGDTD

HVTQEPESGK
SGTGPEDTEG
DRDVDESSPQ
FL3KVSTEIP
HLGRAAFPGA
VPQLKARMVS
DPLIQPSSPA
PRGAAPPGQOK
GTPGSRSRTP
ENVESKIGST
GSVCIVYKPV
IGSLDNITHV
SPRHLSNVSS

MTBR peptide 1 (SEQ ID NO: 751y
QTAPVPMPDLENVKSKIGSTENLKHQPGGGK

MTBR peptide 2, {SEQ 1D NO: 752y
VOINKKLDLSNVQSKUGSKDNIKHVPGGGS

MTHR pepnde 3, (SEQ 1D NQO: 753)

DEGAPGKQAA
VVQEGFLREP
GRHAPELLKH
DSPPSKASPA
ASEPDGPSVG
PGEGPEARGP
KSKDGTGSDD
VCPEPPSSPK
GOQANATRIPA
SLPTPPTREP
ENLKHQPGGG
DLSKVTSKCG
PGGGNEKKIET
TGSIDMVDSPE

3

AGLKESPLQT
AQPHTEIPEG
GPPGLSHQLM
QLLGDLHOEG
QDGRPPQTAA
RAKGQDAPLE
SLGEDTKEAD
KKAKTSTRSS
YVSSVTSRTG
KTPPAPKTPP
KKVAVVRTPP
KVQIINKKLD
SLGNIHHKPG
HKLTFRENAK
QLATLADEVS
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VOIVYKPVDRLSKVTSKCGSLGNIHHKPGGGQ

MTBR peptide 4, (SEQ ID NO»: 754)

VEVKSERLDFEDRVQSKIGSLDNITHVPGGGN

PDLKNVKS
DLENVKSK
LKNVEKSKI
KNVKSKIG
NVESKIGS
LDLSNVOS
DLSNVQSK
LENVOSKC
SNVQSKCG
NVQSKCGS
VDLSKVTS
DLSKVISK
LSKVTSKC
SKVTSKCG
KVTSKCGS
VTSKCGSL
LDFKDRVOQ
DFKDRVQS
FKDRVOQSK
KDRVQSKI
DRVQSKIG
RVOSKIGS
VKSKIGSTEGGC
KSKIGSTEGGC
SKIGSTENGGC
KIGSTENLGGC
IGSTENLRGGC
GSTENLKHGGC
STENLKHOGGC
TENLKHOPGGE
ENLKHOPGGGE
VESKIGSTGGC
PDLENVESGGE
DLKNVESKGGO
LENVKSKIGGC
KNVESKIGGGC
NVKSKIGSGGC
NLKHOPGGGGE
LKHOPGGOGGE
LDLSNVOQSGGC
DLSNVOSKGGC

(SEQ 1D NO: 755}
(SEQ 1D NO: 736,
(SEQ [DNO:
{(SEQ ID NO: 758
(SEQ 1D NO: 759
(SEQ 1D NO: 760"
{SEQ ID NO: 7613

7%

7%

P )
[ ]

o G0 03— T3 ND OG- .
T e P e s’

R s SN LN 1
T Lx
-3

(SEQ IDNO: 7
(SEQ ID NO: 763
(SEQ 1D NO: 764}
(SEQ 1D NO: 76
{(SEQ 1D NO: 766}
(SEQ 1D NO: 767
{SEQ ID NO: 768}
{SEQ 1D NO: 769}
(SEQ 1D NO: 770}
(SEQ 1D NO: 771}
{SEQ 1D NO: 772}
{SEQ ID NO: 773}
(SEQ ID NO: 774)
(SEQ ID NO: 775}
{SEQ ID NCx: 776}
(SEQ ID NO: 777}
SEQ ID NO: 778)
{(SEQ ID NO: 779
{SEQ 1D NO: 780}
(SEQ ID NO: 7813
(SEQ ID NO: 7823
{SEQ ID NO: 7833
{SEQ ID NO: 784)
(SEQ ID NO: 7853
(SEQ ID NO: 786)
(SEQ ID NO: 787}
{SEQ ID NO: 788}
(SEQ ID NO: 789)
{SEQ ID NO: 790}
(SEQ ID NO: 791}
{SEQ ID NO: 7923
(SEQ ID NO: 7933
(SEQ ID NO: 794)
{(SEQ ID NO: 795}

4
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LENVQSKCGGC
SNVOSKCGOGGE
NVOSKCGSGGE
VOSKCGSKGGE
QSKCGSKDGGE
SKCGSKDNGGC
KCGSKDNIGGC
CGSKDNIKGGC
GSKDNIKHGGC
SKDNIKBVGGU
KDNIKHVPGGE
DNIKHVPGGGO
NIKHVPGGGGE
IKHVPGGGGGU
VDLSKVTSGGC
DLSKVISKGGO
LSKVTSKCGGC
SKVTSKCGGGC
KVTSKCGSGOC
VTSKCGSLGGC
TSKCGSLGGGC
SKCGSLGNRGGO
KCGSLOGNIGGC
CGSLGNIHGGC
GSLGNIHHGGC
SLONIHHKGGC
LGNTHHEPGGC
GNIHHKPGGGC
NIHHEPGOGGGC
IHHKPGGGGGC
LDFKDRVQGGC
DFKDRVQSGGC
FRDRVQSKGGC
KDRVOQSKIGGC
DRVQSKIGGGT
RVQSKIGSGGL
VQSKIGSLGGC
OSKIGSLDGGC
SKIGSLDNGGC
KIGSLDNIGGC
IGSLDNITGGC
GSLDNITHGGC
SLENITHVGGE
LDNITHVPGGC
DNITHVPGOGC
NITHVPGGHGC

(SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ IDNO:
(SEQ 1D NO:
(SEQ ID NO:
{(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
{SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
{(SEQ ID NO:
(SEQ IDNO:
{SEQ ID NO:
(SEQ IDNO:
{SEQ 1D NO:
{SEQ IDNO:
(SEQ IDNO-
(SEQ 1D NO:
{SEQ ID NO:
{(SEQ ID NO:
(SEQ 1D NO:
{SEQ ID NO:
{SEQ ID NCx
{(SEQ 1D NO:
(SEQ ID NO:
{SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
{(SEQ ID NCx:
{SEQ ID NO-
{SEQ ID NO:
{(SEQ ID NO:
{(SEQ ID NO:
{(SEQ ID NO:
{SEQ ID NO:
{(SEQ ID NO:
{SEQ ID NO:
(SEQ ID NO:
{SEQ ID NO:
(SEQ ID NO:
{(SEQ ID NO:
{SEQ ID NO:

796
797
798}
799}
800}
801}
8023
8031
804}
803}
806}
807}
8083
800}
R10}
8113
8123
813}
8141
815}
816}
817}
818}
8193
8203
g2
822
823}
824
825}
826}
827
828}
829)
830}
8313
832}
833
834)
835}
836
{37
838)
£39)
840}
841
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ITHVPGGGGGO

VKSKIGSTEGGGO
KSKIGSTEGGGC
SKIGSTENGGGO
KIGSTENLGGGC
JIGSTENLKGGGO
ENLKHGGGC
STENLKHQGGGC
TENLKHOPGGGC
VKSKIGSTGGGC
PDLKNVKSGGGE
DLENVEKSKGGGE
LENVESKIGGGC
KNVKSKIGGGGO
NVKSKIGSGGGC
ENLKHOPGGGGC
NLKHQPGGGGGC
LKHOPGGGGGGE
LDLSNVOSGGGE
DLSNVOSKGGGE
LSNVQSKCGGGC
SNVOQSKCGGGGE
NVOSKCGSGGGE
VOSKCGSKGGGC
QSKCGSKDGGGE
SKCGSKDNGGGE
KCGSKDNIGGGO
CGSKDNIKGGGC
GSKDNIKHGGGC
SKDNIKHVGGGT
KDNIKHVPGGGC
DNIKHVPGGGGE
NIKHVPGGGGGE
KHVPGOGGGGT
VOLSKVISGGGE
DLSKVTSKGGGE
LSKVTSKCGGGO
SKVTSKCGGGGE
KVTSKCGSGGGE
VISKCGSLGGGO
TSKOGSLGGGGO
SKCGSLONGGGO
KOGSLONIGGGE
COSLONIHGGGE
GSLGNIHHGGGC

{(SEQ ID NO:

(SEQ 1D NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ IDNO:
(SEQ 1D NO:
(SEQ [DNO:
{(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
{SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
{(SEQ ID NO:
(SEQ IDNO:
{SEQ ID NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ IDNO:
(SEQ 1D NO-
(SEQ 1D NO:
{SEQ ID NO:
{SEQ ID NO:
(SEQ 1D NO:
{SEQ ID NO:
{SEQ ID NCx
{(SEQ 1D NO:
(SEQ ID NO:
{SEQ ID NO:
(SEQ ID NO:
(SEQ 1D NO:
{SEQ ID NO:
{SEQ ID NO-
{SEQ ID NO-
(SEQ ID NO:
(SEQ ID NO:
{(SEQ ID NO:
{SEQ ID NO:
{(SEQID NO:
{SEQ ID NO:
(SEQ ID NO:
{SEQID NO:
{SEQ ID NO:
{SEQID NO:
(SEQ ID NO:

B42}

8431
8443
843)
846
8473
B4R
849}
8503
BS1}
852
853
854
855
836}
857
R38)
859}
860}
861}
862}
863}
864}
863}
866}
867
868
869}
8703
871}
8723
873}
8743
8753
8763
877
g78)
879)
880}
881}
882)
883)
843
885}
886)

6

PCT/US2021/033189



WO 2022/031342

SLOGNIHHKGGGC
LONIHHKPGOGGO
GNIHHEKPGGGGO
NIHHEPGGGGGC
HHKPOGGGGGGC
LOFKDRVOQGOGC
DFKDRVQSGGGO
FKDRVISKGGRC
KDRVQSKIGGGC
DRVOQSKIGGGGO
RVQSKIGSGGGU
VOSKIGSLGOGGC
QSKIGSLBGOGGC
SKIGSLDNGGGC
KIGSLDNIGGGC
IGSLDNITGGGC
GSLDNITHOGGGE
SLONITHVGGGC
LDNITHVPGGGC
DNITHVPGGGGC
NITHVPGGGGGC
ITRVPGGGCGGC
SKIGSTENLKH
SKIGSTENIKH
SKIGSKDNLKH
SKIGSKENIKH
SKIGSLENLKH
SKIGSLENIKH
SKIGSTDNLKH
SKIGSTDNIKH
SKIGSKDNLKH
SKIGSKDNIKH
SKIGSLDNLKH
SKIGSLDNIKH
SKIGSTONLKH
SKIGSTONIKH
SKIGSKOGNLKH
SEIGSKOGNIKH
SKIGSLGNLKH
SKIGSLGNIKH

SKIGSTENLKHGGC
SKIGSTENIKHGGC
SKIGSKDNLKHGGC
SKIGSKENIKHGGC
SKIGSLENLKHGGC
SKIGSLENIKHGGC

(SEQ 1D NO: 887}
(SEQ ID NO: 888}
(SEQ ID NO: 8893
(SEQ 1D NO: 890}
{SEQ 1D NO: 891}
(SEQ 1D NO: 892}
(SEQ 1D NO: 8933
(SEQ ID NO: 894}
{SEQ ID NO: 895}
(SEQ 1D NO: 896}
(SEQ ID NO: 897}
(SEQ D NO: 8983
(SEQ 1D NO: 8993
(SEQ 1D NO: 900}
(SEQ 1D NO: 901}
(SEQ 1D NO: 902}
{SEQ ID NO: 903}
(SEQ 1D NO: 904}
{SEQ 1D NO: 905}
{SEQ 1D NO: 906}
(SEQ ID NO: 907}
(SEQ 1D NO: 908}
{SEQ 1D NO: 909}
{SEQ 1D NO: 910}
{(SEQ ID NO: 9113
(SEQ ID NO: 912}
{SEQ IDNO: 913}
(SEQ 1D NO: 914}
(SEQ ID NO: 915}
{SEQ ID NO: 916)
{SEQ ID'NO: 917}
(SEQ ID NO: 918)
(SEQ ID NO: 919}
{SEQ ID NO: 920
{SEQ ID NO: 9213
(SEQ ID NO: 9223
(SEQ ID NO: 923}
{SEQ ID NO: 924}
(SEQ ID NO: 9253
(SEQ ID NO: 926)
{SEQ ID NO: 927
(SEQ ID NO: 928}
{(SEQID NO: 929
{(SEQ ID NO: 930}
{SEQ ID NO 931
{(SEQ ID NO: 9323

PCT/US2021/033189
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SKIGSTDNLKBHOGC
SKIGSTDNIKHGGO
SKIGSKDNLKHGGC
SKIGSKONIKBGGC
SKIGSLDNLKHGGC
SKIGSLDNIKHGGC
SKIGSTGNLEBGGC
SKIGSTGNIKHGGC
SKIGSKGNLKHGGC
SKIGSKGNIRHOGGC
SKIGSLGNLEKBGGC
SKIGSLGNIKHGGO
SKIGSTENLKHGGGC
SKIGSTENIKHGGGO
SKIGSKDNLKHGGGC
SKIGSKENIKHGGGC
SKIGSLENLRKHGGGC
SKIGSLENIKBGGGC
SKIGSTDNLKHGGGC
SKIGSTDNIKHGGGC
SKIGSKDNLKRGGGC
SKIGSKDNIKBGGGC
SKIGSLDNLKHGGGC
SKIGSLDNIKHGGGC
SKIGSTGNLKHGGGC
SKIGSTONIKHGGGC
SKIGSKOGNLKHGGGC
SKIGSKONIKHGGGC
SKIGSLONLKHGGGC
SKIGSLGNIKHGGGC
CGOSKIGSTDNIKH
CGGSKIGSKDNIKH
COGSKIGSLDNIKH
COGGSKIGESTDNIKH
CGGGSKIGSKDNIKH
COGGSKIGSLDNIRH
GGAGS

GGGGS

(SEQ 1D NO:
(SEQ 1D NO:
(SEQ 1D NO:
(SEQ ID NO:
(SEQ 1D NO:
(SEQ IDNO:
(SEQ 1D NO:
(SEQ D NO:
{(SEQ ID NO:
(SEQ 1D NO:
(SEQ 1D NO:
{SEQ ID NO:
(SEQ IDNO:
(SEQ 1D NO:
{(SEQ ID NO:
(SEQ 1D NO:
{SEQ ID NO:
(SEQ 1D NO:
{SEQ 1D NO:
{SEQ IDNO:
(SEQ ID NO: ¢
(SEQ 1D NO: ¢
{SEQ ID NO: ¢
{(SEQ ID NO:
(SEQ 1D NO:

{SEQ ID NO

{SEQ ID NO:
(SEQ 1D NO:
(SEQ ID NO:
{SEQ ID NO:
{SEQ 1D NO:
(SEQ ID NO:
{(SEQ ID NO:
{SEQ ID NO:
{SEQ ID NO:
(SEQ ID NO:

(SEQ ID NO
{SEQ ID NO

NG
ot g3 Lk L3 Lod

~3 IDhoLh

ot o’

3

NN
St it Senar

NI

o

938}
939}
940}
9411
9433
943}
944}
945}
946}
947}
048}
949}
930}
9513

9563
957}
£ 958)
959}
960}
961}
962)
963}
964}
965}
9663
967
968}
969}
H7G).

78
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WHAT IS CLAIMED IS:

i. A peptide comprising 3-13 ammo acids frony restdues 244-400 of SEQ ID NO:01 o from
residuss 1-150 of SEQ D NO730.

2 The peptide of clatm 1, wherein the peptide is from the microtubule binding region
{MTBR) of tau (residues 244-372 of SEQ ID NGO

3 The peptide of clazm 1, wheremn the peptide comprizes an-amno acid sequence selecied
from the group consisting of any ong of SEQ {D NO:02 1o SEQ ID NOGS, SEQ HYNO:25 1o
SEQ ID NO:320, SEQ ID NO:411, SEQ ID NO:454, SEQ ID NO:456, SEQ ID NO:458 to SEQ
ID NO:742, SEQ ID NO:747 to SEQ ID NO:749, or SEQ ID NO:755 to SEQ ID NO:776.

4, The peptide of claim 3, whevein the peptide comprises an amino aoid sequence selected
from the group cousisting of any one of SEQ 1D NCO:02 to SEQ ID NG:1S, SEQ 1D NO:28 to
SEQ IDNO:102, SEQ ID NOU 185 to SEQ D NO320, SEQ D NO4S8 10 SEQ ID NOLT42, or
SEQ ID NO:T47 1o SEQ ID NO749,

Th

The peptide of any one of claims 1-4, wherein the peptide further comprises a C-terminal
cystame (-0) or an N-ternmunal cysteme {C-)

6. The peptide of any one of claims 1-4, wherein the peptide further comprises a C-terminal
~GGC or ~GGGC.

7. The peptide of any one of claims 1-4, wherein the peptide Ruther comprises a N-termuinal
CGG or CGGG-.

8. The peptide of any one of claims 1-7, wherein the peptide comprises 7-13 anuno actds

from residues 244-400 of SEC ID NOGT or from residues 12150 of SEQ 1D NOW750.

9. The peptide of any one of clamms 1-7, wherein the peptide comyprises 8 arnino acuds from
restdues 244-400 of SEQ ID NOWOT.

10, The peptide of any one of clamms 17, wherein the peptide comprises 8 amino acids from
residues 1-150 of SEQ D N(:750.

11, The peptide of any one of claims 1-7, wherein the peptide comprises an amine acid
sequence selected from the group consisting of any one of SEQ ID NO:777 1o SEQ 1D NO:SGS,

12, A pepiide comprising an amino acid sequence selected from the group consisting of any
one of SEQ ID NG20 1o SEQ 1D NO:24, SEQ ID NO3 12 to SEQ ID NOHYT, sach optionally

further comprising a C-terminal cysieine.

13. The peptide of any one of claims 1-7 wherem the peptide comprises an amino acid
saquence selected from the group consisiing of

b
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QIVYKPV
OQIVYKP
NIKHVP
NIKHVPG
HVPGGG
HVPGG
HKPGGG
HKPGG
KHVPGGG
KHVPGG
HOPGGG
HOPGG
VOINE
VOIINKK
VOIUNKKL
QUNK
QINKK
QINKKL
EIVYKSP
IVYKSPV
QIVYKS
EIVYKS
EIVYKP
GYTMHOD
OGGYTMHQD
VKSKIGSTE
KSKIGSTE
SKIGSTEN
KIGSTENL
IGSTENLK
GRTENLKH
STENLKHOQ
TENLKHOP
ENLKHQPG
VKSKIGST
PDLKNVKS
DLEKNVESK
LKNVKSKI
KNVKSKIG
NVKSKIGS
NLKHQPGG
LKHOPGGG

LDLSNVQS
DLSNVQSK

(SEQ 1D NO:02),
(SEQ 1D NO:03),
(SEQ 1D NO:04),
(SEQ 1D NO:05),
(SEQ ID NO:06),
(SEQ 1D NO:07),
(SEQ 1D NO:08),
(SEQ 1D NO:09),
(SEQ ID NO:10),
(SEQ 1D NO:11),
(SEQ 1D NO:12),
{SEQ ID NO:13),
(SEQ 1D NO:14),
(SEQ 1D NO:15),
{(SEQ ID NO:16),
(SEQ ID NO:17),
{SEQ IDNO:1§),
(SEQ 1D NO:19),
{SEQ ID NO:23),
(SEQ ID NO:26),
(SEQ IDNO27),

{SEQ 1D NO:323),
{SEQ ID NO:131),
{SEQ 1D NO:411),
{SEQ ID NO:454),
{SEQ ID NO:456),
(SEQ ID NG:5389),
{SEQ 1D NO:590y,
{SEQ ID NO-59%),
{SEQ ID NO603),
(SEQ ID NO:61),
(SEQ ID NO:616),
{SEQ 1D NO:62),
{SEQ ID NO:476),
{SEQ ID NO-4T0),
{SEQ 1D NO:582),
(SEQ ID NO:755),
{SEQ ID NO:756),
{SEQ ID NO75T),
{SEQ I NOTSEY,
{SEQ ID NO:759),
{SEQ ID NO:465),
{SEQ 1D NO:46i),

{SEQ 1D NOT60),
(SEQ ID NO:761).

R
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LSNVOQSKC
SNVOSKCG
NVOSKCGS
VOSKCGSK
QSKCGSKD
SKCGSKDN
KCGSKDNI
CGSKDNIK
GSKDNIKH
SKDNIKHV
KDNIKHVP
DNIKHVPG
NIKHVPGG
KHVPGGO
VDLSKVTS
DLSKVTSK
LSKVTSKC
SKVTSKCG
KVTSKCGS
VISKCGSL
TSKCGSLG
SKCGSLGN
KCGSLGNI
CGSLGNIH
GSLGNIHH
SLGNIHHK
LONIHHKP
GNIHHKPG
NIHHKPGG
THHKPGGG
LDFKDRVQ
DFKDRVOS
FKDRVOQSK
KDRVOSKI
DRVOQSKIG
RVQSKIGS
VOSKIGSL
OSKIGSLD
SKIGSLDN
KIGSLDNI
IGSLDNIT
GSLDNITH
SLONITHY
LDNITHVP
DNITHVPG
NITHVPGG

(SEQ 1D NO:762).
(SEQ ID NO:763).
(SEQ ID NO:764).
(SEQ 1D NO:626),
{SEQ 1D NO:634),
(SEQ ID NO:642).
(SEQ 1D NO:649),
(SEQ ID NO:258),
{SEQ ID NO:653),
(SEQ 1D NO:271).
(SEQ 1D NO:278).
(SEQ ID NO:285),
(SEQ 1D NO:202),
(SEQ 1D NO:207),
(SEQ 1D NO:765),
(SEQ 1D NO:766),
(SEQ ID NO:T67),
(SEQ 1D NO:T68),
{SEQ 1D NO:769),
{SEQ 1D NO:770),
(SEQ ID NO:666).
(SEQ 1D NO:674),
{SEQ ID NO:681),
(SEQ 1D NO:6§7),
(SEQ ID NOw692),
(SEQ ID NO:696),
{SEQ ID NO:524),
(SEQ 1D NO:518),
(SEQ ID NO:513),
{SEQ ID NO:508),
{SEQ ID NO:771),
(SEQ ID NO:772),
(SEQ ID NO:T773),
{(SEQ ID NO:774),
{SEQ ID NO:775),
(SEQ ID NO:776),
(SEQ ID NO:702),
{SEQ ID NO:709),
(SEQ ID NO:717).
(SEQ ID NO:7243,
{SEQ ID NO:729),
(SEQ ID NO:734),
{(SEQ ID NO:738),
{(SEQ ID NO:3611,
{SEQ 1D NO:555),

(SEQ ID NO:551), and

3]
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THVPGOGG

14,
from the groap consisting of
QIVYKSY
EIVYKSV
EIVYKPV
CNIKHYP
CMNIKHVYPG
EAAGHVTQC
EAAGHVTQAR
AAGHVTQAC
AGHVTQARC
AGHVTOAR
QGOYTMHC
GGYTMHQC

13

16,
from the group consisting of
VKSKIGSTE
KSKIGSTE
SKIGSTEN
KIGSTENL
IGSTENLK
GSTENLKH
STENLKHQ
TENLKHOP
ENLKHOPG

17

VESKIGSTEGGC
KSKIGSTEGGC
SKIGSTENGGC
KIGSTENLGGC
IGSTENLRGGC
GSTENLKHGGC
STENLKHQGGU
TENLKHOQPGGC
ENLKHQPGGGC
YEKSKIGSTGGO
PDLENVKSGGC
PLENVRSKGGC

The peptide of clapm

PCT/US2021/033189

{(SEQ 1D NO:3547).
2, wherets the peptide comprises and aming acid sequence selected

{SEQ 1D NO20),
(SEQ 1D NO:21),
(SEQ 1D NG22),
{SEQ IDNO23,
(SEQ D NO24),
(SEQ 1D NO449),
(SEQ 1D NO450),
(SEQ ID NO451),
(SEQ ID NO452),
(SEQ 1D NO:453),
{SEQ D NQ455), and
{SEQ IDNO4S57).

The peptide of either one of claims 13 or 14, wherein the peptide further comprises g C-
terminal cysteme {-C), -GGC

or -GGGC or an N-terpunal cysteine (C-), CGG- or CGGG-.

The peptide of clatm 13, wherein the peptide comprises an amino acid sequence selected

{SEQ 1D NO:S589),
{SEQ {D NO:590},
{SEQ ID NO:598),
(SEQ ID NO:605),
(SEQ ID NGi611),
(SEQ 1D NO:616),
(SEQ ID NO:620),
{SEQ ID NO:476), and
{SEQ 1D NO:470).

The peptide of elasm 11, wherein the peptide compnises sn amino acid sequence selected
from the group consisting of

(SEQ ID NO:777).
(SEQ ID NO:7T8),
(SEQ ID NO:779).
{(SEQ ID NO:780),
{SEQ ID NO:781),
(SEQ 1D NO:7823,
{SEQ ID NO:783),
(SEQ ID NO:784),
{SEQ 1D NO:78S),
(SEQ 1D NO786).
{(SEQ ID NO78T),
{SEQ ID NO:788),
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LENVKSKIGGC
KNVKSKIGGGO
NVKSKIGSGGC
NLKHOPGGGG
EKHOQPGGGGGC

(SEQ 1D NO:789),
(SEQ 1D NO:790).
(SEQ ID NO:791).
(SEQ 1D NO:792), and
(SEQ 1D NO:793).

iR The peptide of clatm 11, wherein the peptide comprises an amino acid sequence selected
from the group consisting of

LDLSNVQSGGC
DLSNVOQSKGGC
LANVQSKCGGC
SNVQSKCGGGT
NVQSKCGIGGCO
VOSKOGSKGGO
QSKCGSKDGGC
SKCGSKDNGGC
KCGSKDNIGGC
COSKDNIKGGC
GSKDNIKHGGC
SKONIKHVGGC
KDNIKHVPGGO
DNIKHVPQGOGC

{SEQ 1D NO:794),
(SEQ 1D NO:795).
(SEQ 1D NO:796).
(SEQ ID NO:797),
(SEQ 1D NO:798),
(SEQ D NO:799),
(SEQ 1D NO:§00),
(SEQ 1D NO:801),
{SEQ 1D NO:802),
(SEQ 1D NO:§03),
{SEQ 1D NO804),
{SEQ 1D NO:805),
(SEQ ID NO:806),
(SEQ 1D NO:807),

NIKHVPGGGGL
KHVPGGGGGC

{SEQ ID NO:808), and
{SEQ ID NO:809),

19, The peptide of claim 11, wherein the peptide cooprises an amino acwd sequence selected
from the group consisting of

VDLESKVTSGGC
DLSKVTSKGGC
LSKVTSKLCGGC
SKVTSKCGGGT
KVTSKOGSGGC
YISKOGSLGGO
TSKCGSLGGEGO
SKCGSLGNGGC
KOGSLONIGGC
COGSLGNIHGGC
GSLOGNIHHGGC
SLONIHHKGGC
LONIHHKPGGC
OGNIHHKPGGGC
NIHHEPGRGGCO
HHKPGGGGGC

(SEQ ID NO:§10),
(SEQ ID NO:§11),
{SEQ ID NO:812),
{SEQ ID NO:813),
(SEQ ID NO:§14),
{(SEQ ID NOS15),
{(SEQ ID NO:B16),
{SEQ ID NOB17),
(SEQ ID NO:BIS),
(SEQ ID NO:819),
{SEQ ID NO:B20),
(SEQ ID NOE21 ),
(SEQ ID NO:8223,
{SEQ ID NO:823),

(SEQ ID NO:E24), and

{SEQ ID NO:B23),

2. The peptide of claim 11, wherein the peptide comprises an amimo acid sequence selected
from the group consisting of
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LDFKDRVQGGC
DFEDRVQSGGC
FKDRVOSKGGE
KBRYQSKHGC
DRVQSKIGGGC
RVOSKIGSGGC
VOSKIGRLGGO
QSKIGSLDGGC
SKIGSLDNGGC
KIGSLDNIGGO
IGSLDNITGGC
GSLDNITHGGC
SLDNITHVGGC
LDNITHVPGGC
DNITHVPGGGC
NITHVPGGGGC
ITHVPGGGGGC

The peptide of claim 17, wherein the peptide comprises an amino acid sequence selected
{from the group consisting of

VKSKIGSTEGGC
KSKIGSTEGGC
SKIGSTENGGC
KIGSTENLGGO
IGSTENLKGGC
GSTENLKHGGC
STENLKHOGGC
TENLKHOPGGC
ENLKHOQPGGGC

The peptide of claim 18, wherein the peptide comprises an amino scid sequence selected
fron: the group consisting of

VOSKCGSKGGO
(BKCGSKDGGC
SKEGSKDNGGC
KOGSKDNIGGC
COGSKDNIKGGC
GSKDNIKHGGC
SKDNIKHVGGC
KDNIKHVPGGC
DNIKHVPGGGC

The peptide of clazm 19, wherem the peptide conprises an amino acid sequence selected
from the group consisting of

VTSKOGSLGGO
TSKCGSLGGEC

(SEQ 1D NO:826).
(SEQ 1D NO:827).
(SEQ ID NO:828).
(SEQ 1D NO:829),
(SEQ 1D NO:§30),
(SEQ ID NO:831).
(SEQ 1D NO:832),
(SEQ ID NO:833),
{SEQ ID NO:834),
(SEQ 1D NO:835).
(SEQ 1D NO:836).
(SEQ ID NO:837).
(SEQ 1D NO:838),
(SEQ D NO:839),
(SEQ 1D NO:840),

(SEQ ID NO:841), and

(SEQ ID NO:842).

(SEQ 1D NO:777),
(SEQ 1D NO:778),
{SEQ 1D NO:779),
{SEQ 1D NO:780),
{SEQ ID NO:781),
(SEQ ID NO:782),
(SEQ ID NO:783),

{SEQ 1D NO:784), and

{SEQ ID NG:TES).

(SEQ ID NO:799),
{SEQ ID NOS00),
(SEQ 1D NO:E01),
{(SEQ ID NO:802),
(SEQ ID NO:BO3).
(SEQ ID NO:S04),
{SEQ 1D NO:BOS),

(SEQ ID NO:806). and

{SEQ ID NO:307).

(SEQ D NOB15),
{SEQ ID NO:B16).
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SKOGSLONGGC
KCGRLGNIGGE
CGSLONIHGGO
GRLONIHHGGC
SLONIHHKGGC
LOGNIHHKPGGC
GNIHHKPGGGO

(SEQ 1D NO:817),
(SEQ ID NO:818),
(SEQ 1D NO:819),
(SEQ 1D NO:820),
(SEQ 1D NO:S21),

(SEQ 1D NO:822), and

(SEQ IR NO823)
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The peptide of clamm 20, wherein the peptide comprises an amino acid sequence selected

from the group consisting of

RVOQSKIGSGGC
VOSKIGSLGGC
QSKIGSLDGGC
SKIGSLDNGGC
KIGSLDNIGGC

IGSLENITGGC

GSLDNITHGGC
SLONITHVGGC
LDNITHVPGGC
DNITHVPGGGC

(SEQ 1D NO:831).
{SEQ ID NO:832),
(SEQ ID NO:833),
(SEQ ID NO:834),
(SEQ 1D NO:$3S5),
(SEQ ID NO:836),
(SEQ ID NO:837),
(SEQ 1D NO:§38),

{SEQ ID NO§39), and

(SEQ 1D NO:840).

23, The peptide of claim 21, comprising an amino acid sequence of KSKIGSTEGGC (SEQ
1D NO:778).

26.  The peptide of claim 21, comprising an amine acid sequence of SKIGSTENGGC (SEQ
D NO:T79).

27, 'The peptide of claim 21, comprising an amine acid sequence of TENLKHOQPGGC (SEQ
ID NC:784),

28, The peptide of claim 21, comprising an amino acid sequence of ENLKHQPGGGC (SEQ
D NO:TES).

29 The peptide of clamm 11, wheréin the pepiideé comiprises sn amino goid sequence selectéd
from the group conststing of

VKSKIGSTEGGGC {(SEQID NO®BS1Y,
PRLENVKSGOGC {SEQ ID NOESZY,
PLENVRSKGOOGC {SEQ ID NOES3),
LKNVKSKIGGGO {SEQ ID NOBS4y,
ENVRESKIGGGGU {SEQ ID NOBSS),

NVKSKIGSGGGC {SEQ ID NOESE),
VKSKIGSTEGGGC {SEQ 1D NO:B43),
KSKIGSTEGGGC {SEQ 1D NO:844y,
SKIGSTENGOGGC {SEQ 1D NOB4S),

KIGSTENLGGGO {SEQ ID NO:846),
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IGSTENLKGGOGC

GSTENLKHGGGO
STENLKHQGGQC
TENLKHQPGGGC
ENLKHQPOGGGC

(SEQ 1D NO:847),
(SEQ ID NO:848).
(SEQ 1D NO:849),
(SEQ 1D NO:850),
(SEQ 1D NOS5T),
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NLKHOPGGHGGE (SEQ 1D NO:858), and
ERBOQPGGGOHGGT (SEQ IR NOS839).

30, The pepnide of clamm 1, wherein the peptide comprises an amino acid sequence selected
from the group consisting of

LDLSNVOQSGGGC
DLSNVOSKGGGE
LSNVQSKCGGGC
SNVQSKCGGGGE
NVQSKCGSGGGC
VOSKCGSKGGGT
QSKCGSKDGGGC
SKCGSKDNGGGE
KOGSKDNIGGGC
CGSKDNIKGGGE
GSKDNIKHGGGE
SKDNIKHVGGGC
KDNIKHVPGGGC
DNIKHVPGGGGC
NIKHVPGGGGGO
IKHVPGGGGGGE

(SEQ 1D NO:860).
{SEQ 1D NO:861),
(SEQ 1D NO:862),
(SEQ ID NO:863),
(SEQ 1D NO:$64),
(SEQ 1D NO:865),
(SEQ ID NO:866).
(SEQ 1D NO$6T),
{SEQ 1D NO:$68),
(SEQ ID NO:869),
(SEQ ID NO:$70).
(SEQ 1D NOE71),
{SEQ ID NO$72),
{SEQ 1D NO873),

{SEQ ID NO:§74), and

{SEQ ID NOWE®TS).

The peptide of claim 11, wherein the peptide comprises an amino scid sequence selected

from the group consisting of

VDLSKVTSGGGU
DLSKVTSKGGGC
LSKVTSKCGGGC
SKVTSKCGHGGO
KVTSKOGSGGGE
VISKCGSLGGGO
TSKCGSLGGOGC
SKCGSLGNGGGC
KCGSLONIGGGC
COSLGNHGGAGO
GSLGNIHHGGGO
SLONIHHKGGGC
LONIHHKPGGGO
GNIHHKPGGGGO
KNIHHEPOGGGGO
HHKPGGGGGGO

{SEQ ID NO:876),
(SEQ ID NOS77),
(SEQ ID NO:S78),
(SEQ ID NO:§79),
{SEQ ID NO-BBO),
{SEQ ID NO-§B1),
(SEQ ID NO:ES2),
(SEQ ID NO:8B3),
{(SEQ ID NO:§S4),
{(SEQ ID NO:EBS),
{(SEQ ID NO:8S6),
{SEQ ID NO:887),
(SEQ ID NO:888),
{SEQ ID NO:8E9),
(SEQ 1D NO:890).
(SEQ ID NO:891).

el



WO 2022/031342 PCT/US2021/033189

32, The peptide of clasm 11, wherein the peptide comprises ap ammo acid sequence selected
from the group consisting of

LDFKDRVQGGGC (SEQ 1D NO:892),

DFEDRVQSGGGC (SEQ 1D NO:8933,

FRDORVQSKGGGC {SEQ 1D NO894),

KDRVOSKHGGGE
DRVQSKIGGGGO
RVSKIGSGGGU
VOSKIGSLGGGC
QSKIGSLRGOGC
SKIGSLDNGGGC
KIHGSLDNIGGOGC
IGSLENITGGGC
ASLDMITHGGGO
SLDNITHRVGGGC
LDNITHVPGGGC
DNITHVPGGGGC
NITHVPGGGGOO
ITHVPGGGGGGC

(SEQ ID NO:895).
(SEQ 1D NO:896),
(SEQ 1D NO:$o7),
(SEQ ID NO:89§),
(SEQ 1D NO:899),
(SEQ 1D NO:900).
{SEQ ID NO:901),
(SEQ ID NO:902),
(SEQ ID NO:903),
(SEQ 1D NO904),
(SEQ ID NO:905),
(SEQ 1D NO:908),

(SEQ 1D NO907), and

{SEQ 1D NO:908).

33 'The peptide of claim 11, whereln the peptide comprises an amino acid sequence selected
from the group consisting of

CGGGSKIGSTDNIKH  {SEQ 1D NOW66),
CGGGSKIGSKDNIKH  {SEQ 1D NO©967),
CGQGSKIGSLDNIKH  (SEQ 1D NO:B68),
COGSKIGSTONIKH  {(SEQ ID NOS63),
COGSKIGSKDNIKH  {SEQ ID NO:9264),
CGGSKIGSLDNIKH  (SEQID NOM6S).

34, The peptide of claim 29, wherein the peptide comprises an anumno acid sequence selected

from the group consisting of
VESKIGSTEGGGT {SEQ X NO:E43),
KSKIGSTEGGGC {SEQ ID NOussa),
SKIGSTENGGOC {SEQ ID N{O843),
KIGSTENLGGGC {SEQ D NC:B46),
HGSTENLRGGGC (SEQ ID NO:B4T),
GSTENLKHGGGC {SEQ ID NO:848),
STENLEKHQGGGC {SEQ 1D NO:R49Y,
TENLKHQPGGOC {SEQ 1D NO:ESO), and
ENLKHOPGGGGO (SEQ ID NO:B5T)

33, The peptide of clamm 30, wherein the peptide comprises an amino acid sequence selected
from the group consisting of

YQSECGSKGGGO {SEQ 1D NO:863),
SKOGSKDGGGO {SEQ 1D NOB66),
SKCGSKDNGGGET {SECQ ID NOB6TY,
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KOGSKDNIGGGO
CGSKDNIKGGGE
GSKDNIKHGGGC
SKONBHVGGGC
KDNIKHVPGGGC
DNIKHVPOGGGGC

(SEQ 1D NO:868),
(SEQ 1D NO:869),
(SEQ 1D NO:870),
(SEQ ID NOST1),

{SEQ 1D NO872), and

(SEQ 1D NO:873).
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36 The peptide of claim 31, wherein the peptide comprizes an amino acid sequence selected

from the group consisting of
VTSKCGSLGGGO
TSKCGSLGGGGU
SKCGSLONGGOC
RCGSLGNIGGGC
CGSLOGNIHGGGC
GSLGNIHHGGGC
SLONIHHKGGGC
LONIHHKPGGGC
GNIHHKPGGGGC

(SEQ 1D NOS88&1},
(SEQ {D NO:882),
{SEQ ID'NO:883),
(SEQ IDNO:884),
(SEQ 1D NO:883),
{SEQ ID NO:886),
{SEQ 1D NO:BET),

{SEQ {D NO:8E8), and

(SEQ 1D NO:889).

37, The peptide of claim 32, wherein the peptide comprises an anuno acid sequence selected

from the group consisting of

RVOSKIGSGGGC
VOSKIGSLGGGC
QSKIGSLDGGGC
SKIGSLDNGGGC
KIGSLDNIGGGC

IGSLDNITGGGC

GSLDNITHGGGC
SLDNITHVGGGC
LDNITHVPGGGC
DNITHVPGGGGC

(SEQ 1D NO:§97),
{SEQ 1D NO$98),
(SEQ 1D NO:§99),
{SEQ 1D NO§90),
{(SEQ ID NO:891),
{SEQ ID NO:892),
(SEQ 1D NO:§93),
{(SEQ ID NO:§o4),

{SEQ 1D NO:B9S), and

{SEQ 1D NO:§96).

38. The peptide of elamm 33, comprising an aming acid sequence of COGOSKIGRKDNIKH

(SEQ ID NO:967).

39, The peptide of elaim 33,

(SEQ ID NO:964).

40, The peptide of claim 34,

{(SEQ IDNO:B43)

41, The pepude of elaim 34,
10 NGB

42, The peptide of claim 34,

ID NO:845).

comprizsing an amino acid seqaence of CGGSKIGSKDNIKH

comprising an amino acid sequence of VKSKIGSTEGGGC

comprising an amine acid sequence of KAKIGSTEGGGC (SEQ

comprising an amine acid sequence of SKIGSTENGOGC (SEQ
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43, The peptide of clanmy 34, comprising an amino acd sequence of KIGSTENLGGGC

(SEQ ID NO:846).

44, The peptide of claym 34, comprising an amine acid sequence of IGSTENLEGGGC

(SEQ IDNO®4T)

45, The peptide of claim 34, conywising an anuno avid sequence of GSTENLKHGGGC

(SEQ ID NOE48).

46, The peptide of clamm 34, comprising an amino acid sequence of STENLRKHQGGGC

(SEQ ID NO:849),

47, The peptide of claim 34,

(SEQ ID NO:850).

conyising an apuno acid sequence of TENLKHOPGGGC

48, The peptide of claim 34, comprising an amine acid sequence of ENLKHQPGGGGC

(SEQ ID NO:857).

49, The peptide of claim 13,

comprising an amine acid sequence of QUNK (SEQ ID NO:1 7).

30, The peptide of claim 13, comprising an amino acid sequence of QIVYKPV (SEQ 1D NO:02).

#1. The peptide of claim 13, comprising an amino acid sequance of NIKHVP (SEQ 1D NOQ:04).

52, The peptde of clam 13,

NO:0S).

53, The peptide of claim 14,

34 The peptide of claim 16,

NO:589).

55, The peptide of elasm 16,

NO:590),

56 The pepude of clam 16,

NO:S98)

57.  The peptide of claim 16,

NO:603).

58. The peptide of claim 16,

NO611).

comprising an amino sad sequence of NIKMVPG (SEGQ ID

comprising an aminge acid sequence of EIVYKSV (SEQ ID

comprising an aming acid sequence of VKSKIGSTE (SEQ 1D

comprising an amino acid sequence of KSKIGSTE (SEQ ID

comprising an amino sad sequence of SKIGSTEN {(SEQ ID

comprising an aminoe sord sequence of KIGSTENL (SEQID

comprising an amimno acid sequence of IGSTENLK {SEQ 1D
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59, The peptide of clatm 16, comprising an aming acid sequence of GSTENLKH (SEQID
NQG:618).

&0, The peptide of clamm 16, conywising an anuno acid sequence of STENLKHOQ (SEQ 1D
NG620).

61 The peptide of clatm 16, comprising an amine acid sequence of TENLKHQP (SEQ D
N(R4TEO).

61, The peptide of clazm 16, comprising an anuno acid sequance of ENLKHOQPG (SEQ 1D
NOA470).

62 A peptide comprising 3-13 amino acids from vesidues 244-400 of SEQ 1D NOG:01 or from
residues 1-130 of SEQ 2 NO:750, comprising at least one amine acid substitution.

63, The peptide of claim 62, comprising an amino acid sequence of SKIGSTENLKH (SEQ
1D NO:909)

64, The peptide of claim 63, wherein one of the at least one anvino acid substitutions
comprises an isoleucine substitution for a hysine at position 10,

65, The peptide of either one of ¢laims 63 or 64, wherein one of the at least one gmino acid
substitutions comprises a lysine or feucine substitution for a tyrosine at position 6.

66.  The peptide of any ore of claims 63-65, wherein one of the at least one aming acid
substitutions comprises an aspartic acid or glycme substitution for a glutamic acid at position 7.

67.  The peptide of claim 62, wherein the peptide comprises an amino acid sequence selected
from the group consisting of

SKIGSTENLKH
SKIGSTENIKH
SKIGSKDNLKH
SKIGSKENIKH
SKIGSLENLKH
SKIGSLENIKH
SKIGSTDNLKH
SKIGSTDNIKH
SKIGSKDNLKH
SKIGSKDNIKTH
SKIGSLODNLKH
SKIGSLDNIKH
SKIGSTGNLKH
SKIGSTOGNIKH
SKIGSKONLKH
SKIGSKOGNIKH
SKIGSLGNLKH

{SEQ ID NO:909),
(SEQ ID NO910),
(SEQ ID NO:®1),
(SEQ ID NO912),
{SEQ ID NO:913),
(SEQ ID NO-914),
(SEQ ID NO:918),
(SEQ ID NO:916),
{(SEQ ID NO:917),
{SEQ ID NO:918),
(SEQ ID NO:919),
{SEQ ID NO:920),
(SEQ ID NO:921),
(SEQ ID NO:922),
(SEQ 1D NO:923),
(SEQ ID NO:924),
(SEQ ID NO:925),

Q0
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SKIGSLOGNIKH {(SEQ 1D NO926),

58, The peptide of ¢latm 67, wherein the peptide comprises an anuno actd sequence
selected from the group consisting of SKIGSTDNIKH (SEQ D NO:916), SKIGRKIDNIKH
(SEQ ID NO:®18), or SKIGSLDNIKH (SEQ 1D NO:S20}

69, The peptide of any one of claims 62-68, wherein the peptide farther comprises & C-
termumal cystetng (-C), -GGC or -GGG or an N-terminal cvsteine {2}, CGG- or TGGG-.

70. The pepuide of clanmy 69, wherein the peptide comprises an aming acid sequence selected
from the group consisting of

SKIGSTENLKHGGC
SKIGSTENIKHGGC
SKIGSKDNLKHGGC
SKIGSKENIKHGGC
SKIGSLENLKHGGC
SKIGSLENIKHGGC
SKIGSTDNLKHGGC
SKIGSTDNIKHGGC
SKIGSKDNLKHGGC
SEIGSKDNIKHGGC
SKIGSLDNLKHGGC
SKIGSLDNIKHGGC
SKIGSTGNLKHGGC
SKIGSTONIKHGGC
SKIGSKONLKHGGC
SKIGSKGNIKHGGO
SKIGSLONLKHGGC
SKIGSLOGNIKHGGC
SKIGSTENLKHGGGC
SKIGSTENIKHGGGO

SKIGSKDNLKHGGGC

SKIGSKENIKHGGGU
SKIGSLENLKHGGGO
SKIGSLENIKHGGGC
SKIGSTDNLKHGOGGC
SKIGSTDNIKHGGGC

SKIGSKDNLKHGGGC

SKIGSKDNIKHGGGC
SKIGSLONLKHGGGC
SKIGSLDNIKHGGGC
SKIGSTGNLKHGGRC
SKIGSTONIKHGGGO

SKIGSKONLKHGGGC

SKIGSKONIKHGGOGO
SKIGSLGNLKHGGGC

(SEQ ID NO927).
(SEQ 1D NOw928),
(SEQ 1D NO:929),
(SEQ 1D NO930),
(SEQ 1D NO931),
{SEQ ID NO:932),
(SEQ 1D NO933),
{SEQ 1D NO®34),
{SEQ 1D NO935),
(SEQ ID NO:936).
(SEQ 1D NO®37),
{SEQ 1D NO938),
{SEQ 1D NO939),
(SEQ ID NOW40),
(SEQ ID NO:941),
{SEQ ID NOD42),
(SEQ 1D NO943),
(SEQ ID NOD44),
{SEQ ID NO:945),
{SEQ 1D NOD46),
(SEQ ID NO:947),
(SEQ ID NO:943),
{SEQ ID NO:949),
{SEQ ID NO:950),
(SEQ ID NO:9SI),
(SEQ ID NO:952),
{SEQ ID NO:953),
{(SEQ ID NO:954),
{(SEQ ID NO:955),
{SEQ ID NO:956),
(SEQ ID NO:957),
{(SEQID NO:958),
{SEQ ID NO:9591,
{SEQ ID NO:960),
{SEQ ID NO:9613.

91
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SKIGSLONIKHGGGC  (SEQ 1D NO:962),
CGGSKIGSTDNIKH  (SEQ 1D NO:963).
CGGSKIGSKDNIKH  (SRQ 1D NO:964).
CGOSKIGSLDNIKH  (SEQ 1D NO:965),
CGGGSKIGSTDNIKH  (SEQ 1D NO:966),
CGOGSKIGSKDNIKH  (SRO 1D NO:967), and
CGGGSKIGSLDNIKH  (SEQ 1D NO:968).

71, The peptide of any one of claims 1-70, further comprising & linker to a carnier ata C-
termuinal portion of the peptide or at a Nutermuiinal portion of the peptide.

72, The peptide of claim 71, wherein the linker comprises an amino acid sequence.
73, The pemxde of claim 72, wheren the huker amino acid sequence comprises between

about 1-10 amino acids, about 1-9 amino acids, about 1-8 amino acids, about 1-7 amino acids,
about 1-6 amuno acids, about 1-3 amuno acids, about 1-4 amdno acids, about 1-3 am.i‘no acids,
aboyt 2 amine acids or ong (1) aming acid.

74, The peptide of claim 72, wherein the linker comprises an amine acid sequence selected
from the group consisting of AA, AAA, KK, KKK, 88, 858 AGAG, GG, GGG, GAGA, KGKG,
(GGESIn, (GGGS I, and {(GGGGn, where n=1-3,

73, The peptide of any one of claims 1 to 74, wherain the peptide or linker to the carrier, if
present, further comprises a C-terminal cysteing ().

76, The peptide of sny one of claims 1 1o 75, wherein the peptide further comprises a blocked
amine at the N-terninus,

77 An inmmniotherapy composition, comprising one or more of the peptides of any of clatms
ito 76,
78 The musunothérapy composition of claim 77, wherein the one or more peptides further

comprises a linker to a carrier at a C-terminal portion of the peptide.

79. The imnumotherapy composition of claim 78, wherein the linker to the carrier comprises
an amino acid sequence selected from the groap consisting of AA, AAA, KK, KKK, 8§, 858
AGAG, GG, GGG, GAGA, KGKG, (GOSn, (GGGSm, and (G GGG‘?}n where =13,

&0 The immunotherapy composition of sither one of claims 78 or 79, whersin the carrier
comprises senm atbuming, mmmunoglobulin molecules, thyroglobulin, ovalbumin, tetanus toxod
{TT), diphtheria foxord (DT), 4 genetically modified cross-reacting material (CRM) of diphtheria
o, CRMI97, menngococeal outer membrage protetn complex {OMPC) and #. iffuenzoe
protein I (FhD), tEPA (Psewdomonas gerpgivosa exotoxin A}, KLH (kevhole impet
hemoevanin, and Hagellin

&1. The monmmotherapy composttion of claim 30, wherein the cartier 138 CRM197.
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852, The immunotherapy composition of claim 81, wherein the carrier is diphtheria toxold.

33, The nnmunotherapy composition of any one of clams 77 to 82, finther comprising at
least one pharmaceutically acceptable diluent,

34 The mmuonotherapy composition of any one of clamms 77 10 83, finther comprismg a
muiiple antigen presenting system {MAP).

38 The immanotherapy composition of claim &4, wherem the MAP comprises one or morg
of a Lys-based dendritic scaffold, helper Tocell epitopes, immane stinulating hpophilic moleties,
cell penetrating peptides, radical mduced polvmerization, self-assembimg nanoparticles as
antigen-preseating platforms and gold nanoparticles,

86, A pharmaceutical composition comprising (3) one or more of the peptides of any of
claims 1 1o 76 or {(b) the immumotherapy composition of any of claims 77 to 85 and at least one
adjuvant.

§7.  The pharmaceuntical composition of claim 86, wherein the adjuvant is selected from the
group consisting of aluminum hydroxide, aluminum phosphate, aluminum sulfate, 3 De-O-
acvlated monophosphoryt tipid A {(MPL), QS-21, TQL-1055, QS-18, (58-17, Q8-7, Complete
Freund's Adjuvant (CFA), Incomplete Freund's Adjuvant (TFA), ol in water emulsions (such as
squalene or peanut 0il), CpG, polvelutamic acid, polviysine, AddaVax™, MFSO®, and
combinations thereof.

88.  The pharmaceutical composition of claim 87, wherein the adjuvant 13 05-21 or TQL-
1035

89, The pharmaceutical composition of clatm 87, wheretn the adjuvant 18 MPL.

90, The pharmacentical comaposition of clatm 87, wheretn the adjuvant is a combination of

MPLoand Q8-21 or a combination of MPL and TQL-1055,

91. The pharmacentical composition of any of claims 86 o 90, wherein the adjuvant
comprises 4 liposomal formulation.

92, The pharmaceatical composttion of any of clatms 86 10 91, wherein the composition
comprises af least one pharmaceutically acceptable dilaent.

93, The pharmacentical formulation of any of claims &6 1o 92, comprising a multiple antigen
presenting system (MAP).

24, The pharmacentical formulation of claim 93, wherein the MAP comprises one or more of
a Lys-based dendritic scaffold, helper T-cell epitopas, immune stinmelating Hipophilic moteties,

cell penetrating peptides, radical induced polymerization, selfassembhing nanoparticles as
antigen-presenting platforms and gold nanoparticies.

3
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95 A nuclete acid comprising & muclewe acld sequence encoding a peptide of any one of
claims 1 o 76 or the tmunotherapy composition of clatms 77 1o §5.

96, A nucleir acid inmunotherapy composiion comprising the nucleic acid of clamm 25 and
at least one adjuvant.

97. A method of ireating or effecting prophvlaxis of Alzhetmar's disease m a subject,
comprising administeating to the subject the immunctherapy composition of any of claims 77 to
35 or the pharmaceutical composttions of any of claims &6 1o 94,

98, A method of mbithiting or reducing aggragation of tau wn a sabject having or at nsk of
developing Alzheimer's disease, comprising, administering to the subject the immunotherapy
composition of any of clams 77 to 85 or the pharmacentical formulations of any of claims &6 to
94,

99, A msthod of treating or effecting prophvlaxis of Alzhsimer's disease in a subjecy,
conprising administrating to the subject the nucleic acid immunotherapy composition of claim
95 or 96,

100, A msthod of inhibiting or reducing aggregation of tau in 8 subject having or at risk of
developing Alzhetmer's disease, comprising administering to the subject the nucleic acid
smmunotherapy composition of claim 96 or 96,

101, The method of any of claims 97 to 100, further comprising repeating the administering at
least @ second time, st least & third thme, at least s fourth fime, at least a Hfth time, or atleast a
sixth time,

102, The method of clann 101, funther comprising repeating the administering at an mterval of
about 21 to about 28 days.

103, A method of inducing an immuyne response in an aniral, comprising administering to the
anumal any one of the peptide of claims 1 to 76, the mmunotherapy composttion of clamms 77 to
&3, the pharmacentical formulations of claims 86 to 94 or the nucleie acid immunotherapy
composition of clammg 93 o 96 w a regimen effective 10 generate an MBS TEPONSE
comprising anttbodies that specifically bind to tan.

104.  The method of claim 103, wheremn the nnmune respouse compnises antibodies that
specifically bind to taw

103, The method of any of claxng 103 to 104, wherem the inducing the immune response
comprises antibodies that specifically bind o the microtubude region of tau,

106, An immunization kit comprising the immunotherapy composition of any of claims 77 o
&5,

94
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7. The kit of clatm 106, further comprising an adjuvant.

108, The kit of claim 107, wherain the inmmmotherapy composition 18 1n a first container and the
adjuvant is i a second container.

109, A kit comprismg the nucleie acid mmnmotherapy composition of claim 96
110, The kit of claim 109, further comprising an adjuvant.

1L The kit of elaim 110, wherein the nucleie acid is i a first container and the adjuvant is in a
second container.

K4
i



