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p-A AMYLOID VACCINE FOR THE TREATMENT 
OF ALZHEIMER'S DISEASE 

RELATEDAPPLICATION 

[0001]1 This application claims the benefit of U.S.Provisional Patent.Application No.  

63/079,806, filed September 17,2020, which is incorporated by reference herein in its entirety.  

SEQUENCE LISTING STATEMENT 

100021 A computer readable form of the Sequence Listing is filed with this application by 
electronic submission and is incorporated into this application by reference in its entirety. The 

Sequence Listing is contained in the file created on May 18, 202 having the file nane"20

1083-WO Sequence-Listing ST25,txt" and is 18 kb in size.  

FIELD 

10003] The disclosure relates to the technical fields of imiunology and medicine, and in 

particular to the treatment of Alheiner's disease and other diseases of protein misfolding.  

BACKGROUND 

10004] AlzheiLrmues disease (AD) isa progressive disease resulting in senile dementia 

Broadly speaking; the disease falls into two categories: late onset, which occurs in old age 

(65-years) and early onset, which develops well before the senile period i.e. between 35 and 60 

years In both types of disease, the pathology is the same but the abnormalities tend to be more 

severe and widespread in cases beginning at an earlierage. The disease is characterized by at 

least two types of lesions in the brain, neurofibrillary tangles and senile plaques, Senile plaques 

(i.e, anyloid plaques),are areas of disorganized neuropil up to 150 unacross with extracellular 

anyloid deposits at the center whichare visible by microscopic analysis of sections of brain 

tissue. The accumulation of amyloid plaques within the central nervous system is also associated 

with Down's syndrome and other cognitive disorders, Cerebral amyloid angiopathy (CAA), and 

the ocular disease Age-Related Macular Degeneration.  

[00051 A principal constituent of the plaques is a peptide termed Ap or P-amyloid 

peptide. AP peptide isa 4-kDa internal fragment of 38-43 amino acids of a larger transmembrane
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glycoprotein named arnyloid precursor protein (APP). As a result of proteolytic processing of 

APP by differentsecretase enzymes, Ai sis primarily found in both a short form, 40 amino acids 

in length, and a long fonn, ranging from 42-43 amio acids in length Part of the hydrophobc 

transmembrane domain of APP is found at the carbox end of A3, and may account for the 

ability of AD to aggregate into plaques, particularly in the case of the long form, Accumulation of 

anyloid plaques in the brain eventually leads to neuronal cell death. The cognitive and physical 

symptoms associated withtis type of neural deterioration characterize Alzheimer disease.  

100061 Accordingly,there exists the need for new therapies and reagents for the 

prevention or treatment of Alzheimers disease, in particular, therapies and reagents capable of 

causing an immune response to the A) present in patients 

SUMMARV 

100071 In soie embodiments, disclosure is directed to one or more peptides comprising 

3-10amino acids from residues 1-10 or residues 12-25 of SEQ ID NO:01L For example, the 

peptide may include an amno acid sequence selected firom the group consisting of any one of 

SEQ ID NO:02 to SEQ ID N0:96. In some embodiments, the peptide is from residues 1-7 of 

SEQ ID NO:01 and optionally a C-terminal cysteine and, as an example, include any one of SEQ 

ID NO:05 to SEQ IDN0:09, SEQ ID NO:13 to SEQ ID NO:16. SEQ ID NO:20 to SEQ ID 

N0:22, SEQ ID NO:26, SEQ ID N0:27, or SEQ ID NO:31.In some embodiments, the 

disclosure is directed toa peptide from residues 2-8 of SEQ ID NO:01 and optionally a C

terminal cysteine that, forexample, include any one of SEQ ID NO:12 to SEQ ID NO:16 SEQ 

ID NO:19 to SEQ ID N0:22, SEQ ID NO:25 to SEQ ID NO:27, SEQ ID NO:30, SEQ ID NO:31 

or SEQ ID N0:34. In some embodiments, the disclosure is directed to a peptide from residues 

12-24 or from residues 12-23 or from residues 12-22 or from residues 13-25 or from residues 13

24 or from residues 13-23 or from residues 13-22 or from residues 14-25 or from residues 14-24 

or from residues 14-23 or from residues 14-22 or from residues 15-25 orfrom residues 15-24 or 

from residues 15-23 or from residues 15-22 of SEQ ID N0:01. In each of the embodiments, the 

peptide may includea C-terminal cysteine 

[0008j In some embodiments, the disclosure is directed to a peptide ofstructure: [first 

peptide]-[linker 1]-[second peptide]-flinker 2]-[Cys] here the first peptide and the second 

peptide are the same or different and include, eg., 3-10 amino acids from residues 1-10, 3-10 
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aminoacids from residues 12-25 of SEQ ID NO:01, SEQ ID NO:02 through SEQ ID NO:96, and 

like sequences with an -RR dipeptide sequence appendedto an end (c.g SEQ ID NO: 101). In 

addition, linker I and linker 2 may be thesame or different 

(0009 hi some embodiments the peptide mayinclude a linker for example to a carrier 

at a C-terminal portion of the peptide, which may include an amino acid sequence of AA., AAA, 

KitKKK.. SS,SSS. AGAG (SEQ ID N0:99), GG GGG, GAGA(SEQID NO:98) and KGKG 

(SEQIDNO:100). In some embodiments, the linker tothe carrier,Uif present, may include a C

terminal cysteine (C). For example, the polypepide may include the amino acid sequence of 

DAEFR.HD-XXC(SEQ ID NO:05) or.DAEFRIIDRR-XXC (SEQ ID NO:101), wherein XX and 

C are independently optionaland, if present. XX can be AA, AAA. KK,KKK, SS SSS AAG 

(SEQ ID NO:99), GG, GGG, GAGA (SEQ ID NO:98) and KGKG (SEQ ID NO:100). In some 

erbodiments the peptide further comprises a blocked amine at the Nterninus 

100101 In other embodiments, the disclosure is directed to an imunotherapy 

composition including the polypeptides of the disclosure, wherein the polypeptide may be linked 

toa carrier. The carrier may includeserum albumins, immunogloblin molecules, thyroglobulin, 

ovalbumin, tetaius toxoid (TT) diphtheria toxoid (DT),a genetically modified cross-reacting 

material (CRM) ofdiphtheria toxin, CRM197, meningococcal outer membrane protein complex 

(ONPC) and H. ifluenzae protein D (iD), rEPA (Pseudomonas aeruginosa exotoxin A), KLH 

(keyhole limpet heimocyani), and flagellin.  

10011.1 in other embodiments, the disclosure are directed to a pharmaceutical 

composition that inchides the polypeptidesand/or the immunotherapy compositions of the 

disclosure, and includingat least oneadjuvant, The adjuvant may be aluminum hydroxide, 

aluminum phosphate, aluminum sulfate, 3 De-O-acylated monophosphoryl lipid A (MPL) and 

synthetic analogs thereof, QS-21, QS-18,QS-17., QS-7,TQL1055, Complete Freund's Adjuvant 

(CFA), Incomplete Freund's A djuvant (IFA), oil in water emulsions (suchas squalene or peanut 

oil) CpG, polygutamic acid. polylysine Addaax, MF59, and combination thereof In 

addition, the formulation may include one or more of a liposomal formulation, a diluent, or a 

multiple antigen presenting system (MAP). The MAP may include one or more ofa Lys-based 

dendriticscaffold, helper T-cell epitopes, immune stimulating lipophilic moieties, cell 

3



WO 2022/060424 PCT/US2021/033180 

penetrating peptides, radical induced polymerizationsef-assemblingnanoparticles as antigen

presenting platforms and gold nanoparticles.  

[0012 Embodiments of the disclosure are also directed to nucleic acid sequences 

encoding the polypeptides and the immunotherapy compositions of the disclosure. The nucleic 

acids may be included in a nucleic acid immunotherapy composition including the nuclee acid 

and at least one adjuvant.  

[00131 In some embodiments, the disclosure is directed to a methods for treating or 

effecting prophylaxis of Alzheimefs disease in a sutdject, and methods for inhibiting or reduc.ing 

aagregation of A[ m a subject having or at risk of developing Alzheimer's disease. The methods 

include administration to the subject an immunotherapy composition., a nucleic acids 

iumnunotherapy composition, orapharmaceutcal formulationof the disclosure.  

10014] The methods of the disclosure may include repeating the adiinistering at least a.  

second time, at least a third time, at least a fourth time, at least a fifth time, or at least a sixth 

time and may include repeating the administering at aninterval of about bimonthly, of about 21 

to about 28 days, of about quarterly, of about biannually, or of aboutanally 

10015. Still further,methods of the disclosure are directed to inducing ann imune 

response in aanimal. The methods include administeriTng to the animal a polypeptide, an 

inmmunotherapy composition, a phamiaceutical foimulation or a nucleic acid nimuntotherapy 

composition of the disclosure in a. regimen effective to generate an immune response inchiding 

antibodies that specifically bind to Ap. The imune response may include antibodies that 

specifically bind to the N-terminal region of.AA 

100161 In other embodiments, the disclosure is directed to an innmmnization kit including 

an immunotherapy composition of the disclosureand may include anadjuvant, wherein the 

immunotherapy composition may be in a first container and the adjuvant may be a second 

container.  

100171 Still further, the disclosure is directed to a kit including a nucleic acid 

imnmunotherapy composition of the disclosure and may include an adjuvant, The nucleicacid 

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

4
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BRIEF DESCRIPTION OF THE FIGURES 

[0018] FIG. 1 shows the resuhs ofan experiment comparing the titers of Guinea pig 

serum for amyloid beta single peptide immunoigens QKLVFFAEC (SEQ ID NO:40) and 

DATEFRHDC (SEQ ID N:39)-.All immunogens comprised a C-terminal cysteine for coupling 

toimaleimide activated CRM197 carrier. QS21 was utilized as an adjuvant in AddaVax 

squalene-based oil-in-water nano-emulsion.  

100191 FIG. 2 shows the results of an experiment measuring the titer of murine serum for 

amyloid beta single peptide inumogen AEFR1DSGC (SEQ ID NO38) and DAEFRHDC 

(SEQIDNO:39). The peptides were coupled to maleimide activated CRM197 carrier through 

the N-terminal cysteine. QS21 was usedas anadjuvant.  

DESCRIPTION 

100201 The disclosure provides peptide compositions and immunotherapy compositions 

comprising an amyloid-beta (Al) peptide. The disclosure also provides methods of treating or 

effecting prophylaxis of Alzheimer's disease or other diseases with beta-amyloid deposition in a 

subject, incudinmethodsof clearingand preventingormationofdeposits inhibitingor 

reducing aggregation of Ap, blocking the bindingand/or uptake of A) by neurons, inhibiting 

transmission of AP species between cells, and inhibiting propagation of pathology between brain 

regions in a subject having or at risk of developing Alzheimer's disease or other diseases 

containing anyloid-beta accnulations. The methods include administering to such patientsthe 

compositions comprising an amyloid-beta (Ai) peptide.  

[0021] A number of terms are defined below, As used herein, thesingular forms "a," 

"an", and "the" include plural referents unless the context clearly dictates otherwise. For 

example, the term "a compound" or "at least one compound" can include a plurality of 

compounds, including mixtures thereof 

[00221 Unless otherwise apparent from the context the term "about" encompasses 

insubstantial variations,such as values within a standard margin of error of measurement (eg, 

SEM) of a stated value, For example, the term "about" as used herein when referring to a 

measurable value such as a parameter, anamount, a temporal duration, can enco pass variatins 

of+/-10% or less, +/-5% or less, or +/-1% or less or less of and from the specified value, 
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Designation of a range of values includes all integers within or defining the rangeandall 

subranges defined byintegers within the range. As used herein, statistical sinificance means 

(0023] Compositions orimethods"comprising" or "incIuding" one or more recited 

elements may include other elements notspecifically recited. For example, a composition that 

"comprises" or "includes" a polypeptide sequence may contain the sequence alone or in 

conination with other sequences or ingredients.  

[0024] An individual is at increased risk of a disease if the subject has at least one known 

risk-factor (egage, genetic biochemical, family history, and situational exposure) placing 

individuals with that risk factor at a statistically significant greater risk of developing the disease 

than individuals without the risk factor 

10025] The term'"patient" includes human and other mammaliansubjects that receive 

either prophylactic or therapeutic treatment, including treatment naive subjects. As used herein, 

the ternissubject" or "patient" refer to any singlesubject for which treatment is desired, 

including other mammalan subjects such as, humans cattle, dogs, guinea pigs, rabbits, and so 

on. Alsointended to be included as a subject are any subjects involvedin clinical research trials 

not showing any clinical sign of disease, or subjects involved in epidemiological studies or 

subjects used as controls.  

[0026] The term "disease" refers to any abnormal condition that impairs physiological 

function, The term is used broadly to encompass any disorder, illness, abnormalitypathology, 

sickness, condition, or syndrome in which physiological function is impaired, irrespective of the 

nature of the etiology 

100271 The term "symptom" refers to a subjective evidence of a disease, such as altered 

gait, as perceived by the subject. A "sign" refers to objective evidence of a disease as observed 

by a physician, 

100281 As used herein, the terms "treat" and "treatment" refer to the alleviation or 

amelioration of one or more symptoms or effects associated with the disease, prevention, 

inhibition or delay of the onset of one or more symptoms or effects of the disease, lessening of 

6
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the severity or frequency of one or more symptoms or effects of the disease, and/or increasing or 

trending toward desired outcomes as described herein.  

100291 The terms "prevention", "prevent" or "preventing" as used herein refer to 

contacting (for example, administering) the peptides) or immunotherapy composiions of the 

present disclosure with a subject before the onset of a disease, witth or without A fipathology 

already present (primary and secondary prevention), thereby delaying the onset of clinical 

symptoms and/or alleviating symptoms of the disease after the onset of the disease, compa 

when the subject is not contacted with the peptide or immunotherapy compositions, and does not 

refer to completely suppressing the onset of the disease. In some cases, prevention may occur for 

limited ineafter administration of the peptide or imnunotherapy compositions of thepresent 

disclosure. Another casesprevention may occur for the duration of a treatment regimen 

comprisngadministeringthe peptide or imunotherapy compositions of the present disclosure.  

[00301 The terms "redtion", "reduce", or "reducing" as used here refer to decreasinag 

the amount of AP and/or tau present in a subject or in tissue of the subject, or suppressing an 

increase in the amount of AP present in a subject or tissue inasubect, which encompasses 

decreasing or suppressing an increase in (e.g, decreasing the rate of increase) the amount of Ap 

presentaccumulatedaggregated,ordepositedinthesubject0ortissueinthesubjectin certain 

embodiments, the decrease in or suppression of increase in (eg.,decreasing the rate of 

increase) theamount of AP present, accumulated, aggregated, or deposited in the subject refers 

to an amount of AD present, accumulated, aggregated or deposited in the central nervous system 

(CNS) of the subject. In certain embodiments, the decrease in or suppression ofan increase in 

(e.,g., decreasing the rate of increase) the amount of AP present, accumulated, aggregated, or 

deposited in thesubject refers to anamount of AP present, accumulated, aggregated, or deposited 

in the periphery (eg t peripheral circulatory system) of the subject. In certain embodiments, the 

decrease inor suppression of an increase in (e,ga decreasing the rate of increase) the amount of 

Ai present,accumulated, aggregated, or deposited in thesubject refers toan amount of Ap 

present, accumulated, aggregated, or deposited in the brain of thesubject in some embodimets, 

the Ap reduced is the pathological form(s) of the A p(egextracellular plaque deposits of the l

amyboid peptide (A$); neuritic amyloid plaques), In yet older embodiment, pathological 

indicators of neurodegenerative diseaseand/or fpamyloidopathies are decreased.
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100311 The terns "epitope" or "antigenic determinant" refers to a site on an antigen to 

which B and/or T cells respond, or to a site on an antigen to whichan antibody binds-Epitopes 

can be formed both from contiguous arnino acids or fromnoncontiguousamino acids juxtaposed 

by tertiary folding of a protein, Epitopes formed from contiguous amino acidsare typically 

retained on exposure to denaturing solvents whereas epitopes formed by tertiary folding are 

typicallylostontreatmentwthdenaturing solvents An epitope typically includesat least 3, at 

leaste4,aat leaste5 a at leasta6, at leaste7, at least 9. at least9ortleast 10 aiuno acids in a unique 

spatial conformation Methods of determining spatial conforiation of epitopes include, for 

example x-ray crystallography and 2-dimensional nuclear magnetic resonance. See, egEpitope 

Mapping Protocols in Methods in Molecular Biology, Vol 66, Glenn E Morris, Ed. (1996) 

100321 An"immunogenic agent" or "iimunogen" or "antigen is capable of inducing an 

iurninological response against itself or modified/processed versions of itself upon 

administration to an animal, optionally in conjunction with an adjuvant, The terms 

mmunogenic agent" or "imnmunogen" or "antigen" refer to a compound or composition 

comprising a peptide, polypeptide or protein which is "antigenic" or "immunogenic" when 

administered in an appropriate amount (an "immunogemcallyeffective amountt"), ie, capable of 

inducing, eliciting, augmenting or boostinga cellularand/or humoral immune responseand of 

being recognized by the products of that response (T cells, antibodies). An immunogen can be a 

peptide ora combination of two or more peptides, that includes at least 3, at least 4, t least .at 

least 6 at least 7,at least 8 atleast 9, or at least 10 amino acids In a liner or spatial 

conformation. An immunogen may be effective when givenalone or in combination, or linked 

to, or fised to, another substance (which can be administered at one time or over several 

intervals). An immunogenic agent or inmunogen may include anantigenic peptide or 

polypeptide that is linked to a carrier as described herein.  

[0033j A nucleic acid such as DNA or RNA that encodes an antigenic peptide or 

polypeptide isreferred to as a "DNA [or RNA] imnmnogen" as the encoded polypeptide is 

expressed in vivo after administration of the.DNA or RNA. The peptide or polypeptide can be 

recombinandy expressed froma vaccine vector, which can be naked DNA or RNA that 

comprises the peptide or polypeptide coding sequence operablylinked to a promotereg., an 

expression vector or cassette as described herein.  

8
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100341 The term "adjuvant" refers to a compound that, when administered in conjunction 

with an antigen, augments the immune response to the antigenbut when administered alone 

does not generate an. inune response to the antigen Adjuvants can augment an imnune 

response by several mechanisms inciding lymphocyte recruitmentstimuationof B and/orT 

cells, and stimulaion of macrophages. An adjuvant may be a natural compound, a modified 

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

[00351 The teris "peptide" and "polypeptide" are used interchangeabl herein and refer 

to a chain of two or more consecutive amino acids. If and when a distinction is made, context 

makes the meaning clear. For example, if two or more peptides described herein are joined to 

make a dimeric or multineric peptide, polypeptide may be used to indicate "poly" or "niore than 

one" peptide, 

100361 The term"pharmaceuticallyacceptable" neans that the carrier, diluent; excipient, 

adjuvant, orauxiliary is compatible with the other ingredients of a pharmaceutical formulation 

and notsubstantially deleterious to the recipient thereof 

[00371 The terms "innunotherapy"or "lunmune response" refer to the development of a 

beneficial humoral antibodyv mediated) and/or a cellular (mediated by antigen-specific T cells or 

their secretion products) response directed againstan AP peptide ina recipient. Such a response 

can be an active response induced by administration of immunogen (e.g an A§ peptide) A 

cellular immune response is elicited by the presentation of poypeptide epitopes in association 

with Class I or Class 11 MIC molecules to activateantig-ef CD4 Thelper cells and/or 

C.D8 cytotoxic Tcells. The response may also involve activation of monocytes, macrophages, 

NK cells, basophils, dendritic cells, astrocytes, microgliaCcsosinophilsorothercomponents 

of innate immunity. The presence of a cell-mediatedimninologoical response can be determined 

by proliferation assas (CD4'fTcells) or CTL (cytotoxic T lymphocyte) assays. The relative 

contributions of humoral and cellular responses to the protective or therapeutic effect of an 

immunogen can be distinguished by separately isolating antibodies and T-cells from an 

inimunized syngeneic animal and measuring protective or therapeutic effect in a second subject.  

[00381 Amyloid Beta (AP) 

[0039] AP (also referred to hereinas beta amyloid peptide orAbeta) peptide is about a 4

kDainternal fragment of 38-43 amino acids of APP (A 39, A40, A41, A42, and A43).  

9
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Af140,-forexample, consistsof residues672-711 of APPand Ap42 consists of residues 673-713 

of APP. Asa result of proteolytic processing of APP by different secretase enzymes in vvo Or' I 

situ, Af is found in both a "short form" 40 amioacidsin length, and a "long form"ranging 

from 42-43 amino acids in length, Epitopes or antgenic determinants,as described herein are 

located within the N-terminus of the A3 peptide andinclude residues withinamino acids.1-10 of 

AD, for example from residues 1-3, 1-4 1-5.,1-6, 1- 7or 3-7 of Ap42. Additional examples of 

epitopes orantigenic determinants include residues 2-4,2-5 -6 2-7; or 2-8 of A[3residues 3-5, 

3-6,3-7,3-8,sor 3-9of.Afror residues4-7,,4-8,4-9or4-10 of A042. Epitopesorantigenic 

determinants, as described herein, are also located in a central region of the Af peptide and 

include residues withinamino acid residues 12-25. within residues 12-24, within residues 12-23, 

within residues 12-22, within residues 1-25, within residues 13-24, within residues 1323, 

within residues 13-22, within residues 14-25, within residues 1424, within residues 1423, 

within residues 14-22 within residues 152within residues 15-24, within residues 15-23, or 

withinresidues 15-22 ofA$, For example, from residues 12-17, 12-18, 12-19, 12-20i2-2, 13

17, 13-18, 13-19, 13-20, 13-21, 13-22, 14-17, 14-18 14-19, 14-20, 14-21, 14-22, 14-23, 15-17, 

15-18, 15-19, 15-20. 15-21, 15-22, 15-23, or 15-24 of Ap42. Additional examples of epitopes or 

antigenic determinants include residues 16-18, 16-19, 16-20, 16-21, 16-22, 16-23,16-24, 16-25 

17-19, 17-20, 17-21, 17-22, 113, 17-24 or 17-25 of A$42. Other examples of epitopes or 

antigenic determinants include residues 18-20, 18-21 18-22,18-23, 18-24, 18-25, 19-21, 19-22, 

19-23, 19-24, 19-25,20-2220-23, 20-24,20-25, 21-23, 21-24 or 21-25 of Ap42. A is the 

principal component of characteristic plaques of AlzheimeCs disease, A$ is generated by 

processing of a larger proteinAPP by two enzymes, termed beta and gama secretases. Known 

mutations in APP associated with.Alzheimer's disease occur proximate to the site of beta or 

gamma secretase, or within Af. Part of the hydrophobic transmembrane domain of APP is found 

at the carboxy end of Ap and mayaccount for theabiity of A to aggregate into plaques, 

particularly in the case of the long frn Accumulation of amyloid plaques in the brain 

eventually leads to neuroma cell death. The physical symptoms associated with this type of 

neural deterioration characterize Alzheimer's disease 

10040 Peptide Inunogens 

100411 An agent used for active immunization can induce in a patient an immune 

response and can serve as an immunotherapy. Agents used for active immunization can be, for 

10
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example, the same types of iunogens forgeneratedirmonoclonal antibodies In laboratory 

animals, andmay include 3, 4, 5, 6, 7, 89, 1, M11, or 12 or more contiguous amino acids from a 

region of A( peptide.  

10042] hi some embodiments of the disclosure, the immunogen can include an AP 

peptide comprising 3-10 amino acidsfrom residues 1-10 of the N-terminal sequence of Afi (SEQ 

IDNO:0l). Isomeembdimentsofthedisclosurethe ionnmogen can include anApeptide 

comprising 3-10 amino acids from residues 12-25 of A0 (SEQ ID NO:01). In some 

embodiments, the peptide is unphosphorylated. In some embodiments, the peptide is 

phosphorylated at serine (S), threonine (T), and/or tyrosine (Y) phosphorylation sites. In each of 

the embodiments of the peptide described herein, the peptide may comprisenconsist, or consist 

essentially of the recitedsequences, 

100431 In some embodiments of the disclosure, the Af peptide imunogen can inchide 

3-10 amino acids from residues 1-10 or residues 12-25 of 

DAEFRIDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA(SEQIDNO:0I). For 

example, the A peptide includes the following: 

DAEFRHLDSGY (SEQ ID NO:02) 

DAEER-HDSG (SEQ ID NO03) 

DAEFRHDS (SEQ ID NO:04) 

DAEFRHD (SEQ ID NO:05) 

DAEFRH (SEQ ID NO:06) 

DAEFR (SEQ ID NO:07) 

DAEP (SEQ ID NO:8) 

DAE (SEQ ID NO:09) 

AEFRHDSGY (SEQ ID NO:10) 

AEFRHDSG (SEQ ID NO: 11) 

AEFRH DS (SEQ IDNO:12) 

AEFRHD (SEQ ID NO:13) 

AEFRH (SEQ ID NO:14) 

AEFR (SEQ ID NO:15) 

AEF (SEQ ID NO:16) 

I1



WO 2022/060424 PCT/US2021/033180 

EFRHDSGY (SEQ ID NO:17) 

EFRHDSG (SEQ ID NO:18) 

EFRHDS (SEQ ID NO:19) 

EFRHD (SEQ ID NO:20) 

EFRII (SEQ IDNO:21) 

EER (SEQ ID NO:22) 

FRHDSGY (SEQ ID NO:23) 

FRFHDSG (SEQ ID NO:24) 

FRIDS (SEQ ID NO:25) 

FRHD (SEQ ID NO:26) 

FRH (SEQ ID NO:27) 

RHDSGY (SEQ ID NO:28) 

RHDSG (SEQ ID NO:29) 

RHDS (SEQ ID NO:30) 

RHD (SEQ ID NO:31) 

HDSGY (SEQ ID NO:32) 

HDSG (SEQ ID NO:33) 

HDS (SEQ ID NO:34) 

DSGY (SEQ ID NO35) 

DSG (SEQ ID NO:36) 

SGY (SEQ ID NO:37) 

AEFRHDSGC (SEQ ID NO:38) 

DAEFRHDC (SEQ ID NO:39) 

QKLVFFAEC (SEQ IDNO:40) 

VHHQKLVFFA (SEQ ID NO:4i) 

VH HQKLVFF (SEQ ID NO:42) 

VfHHIQKLVF (SEQ ID N:43) 

VHHQKLV (SEQ ID NO:44) 

VHHI1QKL (SEQ ID N0:45) 

H QKLVFFAE (SEQ IDNO:46) 

HHQKLVFFA (SEQ ID NO:47) 

12
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HHIQKLVFF (SEQ ID'NO:48) 

HHQKLVF (SEQ ID NO:49) 

PIHQKLV (SEQ ID'NO:50) 

H H1QKL (SEQ ID NO:51) 

HQKLVFFAED (SEQ IDNO:52) 

HQKLVFFAE (SEQ ID N0;53) 

HQKLVFFA (SEQ ID NO:54) 

IIQKLVFF (SEQ ID NO:55) 

HQKLVF (SEQ ID NO56) 

HQKLV (SEQ ID NO:57) 

HQKL (SEQ ID NO:58) 

QKLVFFAEDV (SEQ ID ND:59) 

QKLVFFAED (SEQ ID NO:60) 

QKLVFFAE (SEQ ID NO6 1) 

QKLVFFA (SEQ ID NO:62) 

QKLVFF (SEQ ID NO:63) 

QKLVF (SEQ ID NO:64) 

QKLV (SEQ ID NO:65) 

QKL (SEQ ID NO:66) 

KLVVFFAEDVG (SEQ ,DINO:67) 

KLVFFAEDV (SEQ ID NO:68) 

KLVFFAED (SEQ I) NOW69) 

KLVFFAE (SEQ ID NO:70) 

KLVFFA (SEQ IDNO:71) 

KLVFF (SEQ ID NO:72) 

KLVF (SEQ ID NO:73) 

KIN (SEQ ID NO:74) 

LVFFAEDVG (SEQ ID NO:75) 

LVFFAEDV (SEQ ID NO:76) 

LVFFAED (SEQ ID NO:77) 

LVFFAE (SEQ ID NO:78) 

13
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LVFFA (SEQ ID'NO:79) 

IFF (SEQ ID NO:80) 

LVF (SEQ IDNO:81) 

VFFAEDVG (SEQ ID N0:82) 

VFFAEDV (SEQ ID'NO:83) 

VFFAED (SEQ ID NO:84) 

VFFAE (SEQ ID'NO:85) 

VFFA (SEQ ID NO:86) 

VFF (SEQ ID NO:87) 

FFAEDVG (SEQ ID NO:8) 

FFA'EDV (SEQ ID NO:89) 

FFAED (SEQ ID NO:90) 

FFAE (SEQ ID NO:91) 

FFA (SEQ ID NO:92) 

FAEDVG (SEQ ID NO:93) 

FAEDV (SEQ ID NO:94) 

FAED (SEQ ID NO:95) 

FAE (SEQ ID NO:96) 

DAEFRHDRR (SEQ ID NO:10i) 

[00441 In some embodiments, the Ajppeptide is DAEFRHD (SEQ ID N0:05)7 

AEFRHDS (SEQ ID NO:12), or EFRHDSG (SEQ JD NO:1S). Each AP sequence optionally 

further comprises a C-terminal cysteine ke) or example, AEFRHDSGC (SEQ ID NO:38), 

DAEFRHDC (SEQ ID NO:39) and QKLVFFAEC (SEQ ID NO:40) In each of these 

embodinents the peptide may comprise, consist, or consist essentially of the recited sequences 

.00451 In some embodiments, the A peptide according to SEQ ID NO: Ithrough SEQ 

ID NO:96 further includes anargiinne-arginine dipeptide (RR) at the N-terminal the C-terminal 

or both terminii. For example, SEQ ID NO:101 (DAEFRHDRR)is comprised of DAEFRHD 

(SEQ IDNO:05) with an -RR dipeptide at the C-terminus.  

[0046] In some embodiments, theinimunogen as described herein further comprises a 

linker (for example, to a carrier) at a C-terminal portion or N-terminal portion of the polypeptide.  

14
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in some embodiments, thelinker comprises an amio acid sequence including AAAAA, KK, 

KKK SS, SSS, AGAG SEQ ID NO:99) GG, GGG GAGA (SEQ ID NO:98), and KGKG 

(SEQIDNO:100+ In some embodiments, the peptide further comprises a -terminal cysteine, 

and some embodiments that comprise alinker further comprise a.Cterminal cysteine on the C

tenrinal end of the linker. In some embodiments, the peptide further comprises a N-terminal 

cysteine,and some embodiments that comprise a linker further comprisea N-terminal cysteine 

on the N-terminal end of the linker. In some mbodiments, the immunogenpeptides further 

comprise a blocked amrine at the N-terminus.  

100471 In some embodiments, the two or more A0 peptides are linked to form an AP 

polypeptide. The one or more AP peptides can be linked by an intra-peptide linker(s), which 

linker is as described above and herein. For example, a polypeptide tinker located between the C

terminal of the first peptide and the N terminal of the second peptide. With or without thentra

peptidelinker,the Ap polypeptide may be arranged in any order. For example, a specific AV 

peptide ("Ap I") maybe positioned at the N-terminal portion of a dual Ap poypeptide and the 

same or a different Ag peptide (for this example a differentAp"Ag2")may bepositionedat 

the C-terminal portion of the dual polypeptide. Or, the Ap peptides in this example could be 

arranged in the opposite orientation (A 2 N-terminal to ADU . Reference to a first peptide or a 

second peptide herein is not intended to suggest an order of the Ap peptidesin embodiments that 

comprise more than one Ap peptide of the immunogens.  

100481 In addition, the either the Nterminal or C-terminal portion of the A¶ peptide or 

Ap polypeptide can include linker for conjugating the peptides or the polypeptide to a carrier, 

which linker is as described above and herein In some embodiments, the Ap peptide or 

polypeptide that comprise a tinker further comprise a C-terminal cysteine on the C-terminal or 

N-terminal end of thelinker. in some embodiments, the immunogen peptides further comprise a 

blocked amine at the N-terminus. In some embodiments any of the Ar peptides or polypeptides 

may include a C-terminal cysteine without the linker.  

[00491 When the Ap peptides are linked to form a A polypeptide, the linker may be a 

cleavable linker. As used herein, the term "cleavable linker" refers to any linker between the 

antigenic peptides that promotes or otherwise renders the A polypeptide more susceptible to 

separationfrom each other by cleavage (for example, by endopeptidases, proteases, low pH or 
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anyother means that may occur within or around the antien-presentingcell) and, thereby, 

processing by the antigen-presenting cell, than equivalent peptides lacking such a cleavable 

linker; In some embodiments, the cleavable linker is a prtease-sensitive dipeptide or 

oligopeptide cleavable tinker, In certain enbodiments, the cleavable linker is sensitive to 

cleavage by a protease of the trypsin fmly of proteases, In some embodiments, the cleavable 

linker coniprises an amino acid sequence including arginine-arginine(Arg-Arg)arginne

arine-valine-rnine(Arg-ValArg-A SEQ ID NO:97), Gly-Ala-Gly-Ala (SEQ ID 

NO-98), Ala-Gly-Ala-Gly (SEQ ID NO:99 Lys-Gly-Lys-Gly (SEQ ID NO:1,00) valne

citrulline (Val-Cit), valine-argiine (Val-Arg) valine-lysine (Val-Lys) valinealanine (Val-Ala, 

andplenylalanineiysine (Phe-Lys), In some embodiments, the cleavable linker isarginine

arginine (ArgArg).  

100501 In so embodiments, the linker comprises between about 1-10 amino acids, 

about 1-9 amino acids, about 1-8 amino acids,about 1-7amino acids, about 1-6 amino acds, 

about 1-5 amino acids, about 1-4 aminoacids, about 1-3 amino acids, about 2 amino acids or one 

(1)amino acid. In some embodiments, the linked is one amino acid, two amino acids, three 

amino acids, four aminoacids, five amino acids, sixamino acids,seven aminoacids, eight amino 

acids, nine amino acids, or ten amino acids.  

10051] In some embodiments, the amino acid composition of a linker can mimic the 

composition of linkers found iii natural multidoiain proteins, where certain amino acids are 

overrepresented underrepresented or equi-represented in naturallinkers as compared to their 

abundance in whole protein.For example, threonine (Thr), serine (Ser.), proline (Pro), glycine 

(Gly) aspartic acid (Asp), lysine (ysglutamine (Gln), asparagine (Asn), arginine (Arg), 

phenylalanine (Phe), glutamic acid (Glu)and alanine (Ala) are overrepresented in natural linkers.  

In contrast, isoleucine (Ile) tyrosine (Tyr), tryptophian (Trp), and cysteme (Cys) are 

underrepresented. In generaloverrepresented amino acids were polar uncharged or charged 

residues, which constituteapproximately 50% of naturally encoded aminoacdsand Pro, Thr, 

and Gin were the most preferable amino acids for natural linkers See, e.g, Chen, Ket al., 

"Fusion Protein Linkers: Property, Design and Functionality" Adv Drug Deliv Rev., 15; 65(10): 

1357-1369 (2013) 
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100521 In some embodiments, the amino acid composition of a linker can minnc the 

composition of linkers commonly found in recombinant proteins, which can generally by 

classified as flexible or rigid linkers. For example, flexible likes found i recombinant proteins 

are generally composed of smallnonpolar (e.g. Gly) or polar (e.g. Ser or Thr) amino acids 

whose small size provides flexibility and allows for mobility of the connecting functional 

domains. The incorporation of, e.gr orThr can maintain the stability of the linker inaqueous 

solutionsbyfonninghydrogen bonds with the water molecules, and therefore can reduce 

interactions between the linker and the iununogens In some embodiments, a tinker comprises 

stretches of Gly and Ser residues ("GS" linker). An example of a widely used flexible linkeris 

(Gly-Gly-Sern, (Gly-GlyGly-Ser)n or (Gl-GyiGly-Gly-Ser)n. where ni=1-3. Adjusting the 

copy number "n" can optimize a tinker to achieve sufficient separation of the functional 

imnmunogen domains to, eg maximize an immunogenic response, Many other flexible linkers 

have been designed for recombinant fusion proteins that can be used herein. In some 

embodinents. linkers can be rich in small or polar amino acids such as Gly and Ser but also 

contain additional amino acids such as Thrand Ala to maintain flexibility; as well as polar amino 

acids such as Lys and Glu to improve solubility. See e.g Chen, X. et al., Adv Drug Deliv Rev., 

15: 65(10): 13571369 (2013).  

100531 1n some embodiments of the disclosure, the Ar polypeptide comprises consists 

essentially of or consists of an amino acid sequence selected from DAEFRHD (SEQ ID NO:05), 

DAEFRHDRR (SEQ ID NO:101) EFRHDSG (SEQ ID NO:18), AEFRHDS (SEQ ID NO42), 

or QKLVFFAE (SEQ ID NO:61) wherein XX is optionallyappended to the C-terminal end of 

SEQ ID NOS:05 101 12, or 18, and a cysteine is optionallyappended to the C-terninal end of 

SEQ ID NOS:05, 101, 12, or 18, or if XX. is present, to the C-terminal end of the XX. XX can 

be the same or different amino acids and in some embodiments are AA. AAA, KK KKK, SS, 

SSS- GG and GGGf.Inaddition, XX may represent AGAG (SEQ ID NO:99), GAGA (SEQ ID 

NO98), and KGKG (SEQ ID NO:I100) 

[00541 In some embodiments, the dual AP polypeptide is as follows, from N-temninal to 
C-terminal: 

[first peptide]-[iinkerI second peptide]-[linker 2]-[Cys], or 

[CysJ-[inker 1]f-irst peptidej-[linker 2]-[second peptide],
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wherein, thefirstpeptide is a Afi peptideand the secondpeptideis the same or different Afi 

peptide, and each of uInker I linker 2 and [Cys] is optional. In sone embodiments, both the first 

peptide and the secondpeptide are from residues 1-10 of SEQ ID N ,:0 I, and may be the same 

or different Isome embodiments, both of the first peptide or the second peptide are front 

residues 12-25 of SEQ'ID NO001, and may be the same or different. In some embodiments, 

either the first or the second peptide is from residues 1-10 of SEQ ID NO:01 and the other 

peptide is from residues 12-25 of SEQ ID NO:01. In some embodiments, linker 1 and linker2 

may be the same or different.  

[0055 In some embodiments, at least one of the first peptide or the second peptides 

selected from SEQ ID NO:02 through SEQ ID NO39, and in some embodiments, both the first 

peptide and the second peptideare selected from SEQ ID NO:02 through SEQ ID NO:39. In 

some embodiments, at least one of the first peptide or the second peptide is selected from SEQ 

ID NO:40 through SEQ ID NO:96, and in some embodiments, both the first peptide and the 

second peptide are selected from SEQ IDNO:40 through SEQ ID NO:96. Income 

embodiments, either the first or the second peptide is selected from SEQ I) NO:02 through SEQ 

ID NO:39 and SEQ ID NO:101, and the other peptide is selected from SEQ1D NO:40 through 

SEQ ID NO:96and SEQ ID NO:10 1. In some embodiments, either the first peptide or the second 

peptide Includes a peptIde according to SEQ ID NO:02 through SEQID NO:96 further 

comprisingan RR- or -RR at the Nteninal or C-terminal endrespectively. In some 

embodiments. both the first and thesecond peptide includes a peptide accordingtoSEQID 

NO:02 through SEQ ID NO:96 further comprisig an RR- or -RR dipeptide at the N-terminal or 

C-terminal end, respectively. In some embodiments, the -RR dipeptide is on the Cternnis.  

[00561 In some embodiments, each of the first peptide and the second peptide include 

residues 1-10 of SEQ ID NO:01, or residues 12-25 of SEQ ID NO:01,or one of SEQ ID NO:02 

through SEQ ID NO:96, or SEQ ID NO:101,or a peptide according to SEQ ID NO:02 through 

SEQ I'D NO:96 further comprising an RR- or -RRat the N-terninal or C-terminal end, 

respectively.  

100571 Non-limitingexamples of the A peptides include SEQ ID NO:02 to SEQ ID 

NO:96 and like sequences further inchiding a C-terminal cysteine or C-terminal -RR dipeptide, 

for example SEQ ID NO:101.  
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100581 Peptide-Carrier Immunogens 

[0059] AD peptides (and polypeptides thereof) are immunogens in accordance with the 

disclosure. In some embodiments the peptides described hereincan be linked to suitable 

carrier to help elicit an immune response. Accordingly, one or more the peptides and 

polypepudes of the disclosure can be linked to a carrier. For example, the A[ peptide may be 

linked to the carrier with or without a inker as described above and herein and., optionally, a C

terminal cysteie at C-terninal end of the Iinkerand, if a linker is absentat the Cterminal end 

of the peptide, For example, each A[ peptide or polypeptide may be linked to the carrier with or 

without spacer amino acids(eg Gly-Gly, Gl-ly-Gly, Ala-Ala, Ala-Ala-Ala, Lys-Lys, Lys

Lys-Lys, Ser-Ser, Ser-Ser-Ser, Cly-Ala-Gly-Ala (SEQ ID NO:98), Ala-Gly-Ala-Gly (SEQ ID 

NO499), or LysGly-Lys-Gly (SEQ ID NO:00)) and optionally, a C-ternilnal cysteine or N

terminal cysteine to provide a linker between the peptide(s) and the carrier.  

100601 Suintable carriers include, but are not limited to seumalbumins, keyhole liipet 

herocyanin, imrunoglobulin molecules thyroglobulin, ovalbumin, tetanus tox oid,oratoxoid 

from other pathogenic bacteria, suchas diphtheria (e.g CRM197), - coi, cholera, or H.pyor, 

or anattenuated toxin derivative. Tcell epitopes are also suitable carrier molecules, Some 

conjugates can be formed by linking peptide immunogens of the invention to an 

imunostimdatory polymer molecule (e.g. tripalmitoyl-S-glycerine cysteine (Pam3ys) 

mannan (a mannose polymer), or gliucan (a P 1-2 polymer)), cytokines (e.g., IL-I, IL-I alpha and 

PIpeptidesL-2,pINF, IL-10, GM-CSF), and chemokines (e.g. MIPI-u and Q, and RANTES).  

Additional carriers include virus-like particles. In some compositions, immunogenic peptides 

can also be linked to carriers by chemical crosslinking. Techniques for linking an immunogen to 

a carrier include the formation of disulfide linkages usingN-succinimidy-3(2~pyridy-thi

o)propionate (SPDP) andsuccinimidyl 4-(N-maleimidomethy1)cyclohexane-I-carboxylate 

(SMCC) (if the peptide lacks a sulfhydryl group, this can be provided by addition of a cysteine 

residue). These reagents create a disulfide linkage between themselves and peptide cysteine 

resides on one protein an aide linkage through the epsilon-amino on a lysine or other free 

amino group in other amino acids In some mbodiients, chemical crosslinking can comprise 

use of SBAP (succinmidyl 3-(bromoachtamido)popint)wich is ashort (6.2angstron) 

cross-linker for amine-to-sulfhydryl conjugation via N-hydroxysuccinimide (NHS) ester and 

bromoacetyl reactive groups.Avarietyofsuchdisulfide/amide-formingagentsaredescribedby 
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fansenia al"mmunotoxins: Hybrid Molecules CombiningighSpecificity andPotent 

Cytotoxicity" Inummological Reviecw62:185-216 (February 1982). Other bifunctional coupling 

agentsform a ioetherratherthana disulfide linkageNany of these thio-ether-foring agents 

are commercially available and include reactive esters of 6maleimidocapicacid, 2

brornoaceticacid, and 2-odoaceticacid, 4-(N-mnaleimido-m.ethi)cy clohexane-carboxylic 

acidThecarboxl groups can be activated by combining themwith succininide or I-hydroxyl

2-nitro4-sulfnic acid, sodium salt. Viusike particles (VIPsIalso called pseudovirions or 

virus-derived particles, represent subunit structures composed of multiple copies of a viral capsid 

and/or envelope protein capable of self-assebly into VIis of defined spherical symmetry in 

vivo. (Powilleit,et, (2007) PLoS ONE 2(5):e415.) Alternatively, peptide inmunogens can be 

linked to at least one artificial T-cell epitope capable of binding a large proportion of MHC Class 

11 molecules, such as the pan DR epitope ("PADRE"). Pan DR-binding peptides (PADRE) are 

described in US 5.736,142, WO 95/07707, and Alexandere a al, Immunity, 1:751-761 (1994), 

100611 Active immunogens can be presented in multimeric formin which inuliple copies 

of an iimunogen are presented on a carrier as a single covalent molecule. In some 

embodiments, the carrier includes various forms of the AP peptide. For instance, the A0 peptide 

of the immunoen can include peptides that have different A t aigens in different orders, or 

may be present with or without an intrapeptide linker and/or a linker to a carrier 

[00621 In some compositions, the immunogenic peptides can also be expressed as fusion 

proteinswithcarriers.incertaincompositions, the immunogenic peptides can belinked at the 

amino terminus, the carboxyl terminus, or intenally to the carrier. In some compositions, the 

carrierisCRM197. In some compositions, the carrier is diphtheria toxoid.  

[0063] Nucleic Acids 

[00641 The disclosure further provides nucleicacids encodingany of the amyloid-beta 

(Ap) peptides as disclosed herein. Thenucleic acid immunotherapy compositions as disclosed 

herein, comprise, consist essentially of, or consist of a nucleicacid sequence encoding one or 

more amyboidbeta (AP) peptides asdisclosed herein For example, the AP peptide includesa 

sequence that is 3-10 imino acid residues in length andfrom the first ten N-terminal residues of 

SEQ ID NO:01 or front residues 12-25 of SEQ ID NO:01. Accordinglyand as a nonimiting 

example, one or more nucleic acids encodingany of SEQ ID NOS:2-96 and 10.1 provide an 
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inmnogenand a component of a phannaceutical composition of the disclosure. Likew , 

or more nucleic acids may encode any of SEQ ID NOS:2-96 with an RR- N-terminal or -RR C

ternial dipeptide. In certain embodiments, the peptide sequences may be encoded by the same 

or separate nucleic acid sequences that may also encode a linker to the carrier and an N- or C

ternali cysteine as described herein. In addition, whena single nucleic acidsequence encodes 

more than one Ap peptide, the sequence may also encode a linker or cleavable linker as 

described herein.  

100651 A nucleic acid such as.DNA that encodes an immunogen and is used as a vaccine 

can bereferredtoasa"DNAimmnunogen" or "DNA vaccine" as the encoded poypeptides are 

expressed in ivo after administration of the DNADNA vaccines are intended to induce 

antibodies against the proteins of interest they encode in a subject by: integrating DNA encoding 

the proteins oflinterest into a vector (a plasnid or virus); administering the vector to the subject; 

and expressing the proteins of interest in the subject in which the vector has been administered to 

stinmlatethe initine system of the subject. A DNA vaccine remains in the body of the subject 

fora long timeafter the administration, and continues to slowly produce the encoded proteins.  

Thus, excessive mnune responses can be avoided DNA vaccines can also be modified using a 

genetic engineering techniques. Optionally, such nucleicacids further encode a signal peptide 

and can be expressed with the signal peptide linked to peptide. Coding sequences of nucleic 

acids can be operably linked with regulatory sequences to ensure expression of the coding 

sequencessuch as a promoter, enhancer, ribosone binding site, transcription termination signal, 

and the like. The nucleicacids encoding Ap can occur in isolated form or can be clonedinto one 

or more vectors, The nucleic acids can besynthesized by, for example, solid state synthesis or 

PCR of overlapping oligonucleotides Nucleic acids encoding A peptide or A polypeptides 

with and without blinkers and/or cleavable inkers and with or without protein-based carriers can 

be joined as one contiguous nucleic acid, e. within an expression vector.  

[0066] DNA is more stable than RNA, but involvessome potential safety risks such as 

induction of anti-DNA. antibodies, thus in some embodiments, the nucleic acid can be RNA.  

RNA. nucleic acid that encodes an imunogen and is used as a vaccine can be referred to as a 

"RNA immunogen" or "RNA vaccine" or "nRNA vaccine" as the encoded polypeptides are 

expressed in vJvo after administration of the RNA. Ribonucleic acid (RNA) vaccines can safely 

direct a subject's cellular machinery to produce one or more polypeptide(s) of interest. In some 
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embodiments, a RNA vaccine can be a non-replicating mRNA (messenger-RNA) or a virally 

derived, setfaplifying RNA.niRNA-based vaccines encode tie antigens of interest and 

contain 5'and 3'untranslated regions (UTRs) whereasselfamplifying.RNAs encode not only 

theantigens, but also the viral replication machinery that enables intracellular RNA 

amplification and abundant protein expression. in vitd transcribed mRNA can be produced 

from alinear DNA template using aT7, aT3 or an Sp6 phage RNA polymerase, The resulting 

product can contain an open reading frame that encodes the peptides of interest as disclosed 

herein, flanking 5'- and 3'-UTR sequences, a 5'cap and a poly(A) tail In some embodiments, a 

RNA vaccine can comprise trans-amplifying RNA (for examplecse Beissert et al.. cular 

herapyJanuary202028(i)i19-128)In cenain embodiments, RNA vaccines encode an AP 

peptideand a taxi peptide as disclosed herein, andare capable of expressing the AD and a tau 

peptides, in particular if transferred into a cell such asan immatureantigen presenting cell. RNA 

may also contain sequences which encode other polypeptide sequences such as innune 

stulating elements, In some embodiments,the RNA of a RNA vaccine can be modified RNA.  

The term "modified" in the context of the RNA can inchde any modification of RNA which is 

not naturally present in RNA. For example, modified RNA can refer to RNA with 5'-cap; 

however, RNA may comprise further modifications. A 5'-cap can be modified to possess the 

ability to stabilize RNA when attached thereto. In certain embodiments, a further modification 

may be an extension or truncation of the naturally occurring poly(A) tail oranalteration of the 

5'- or 3-untranslated regions (UTR). In some embodiments, the RNA e.g.or niRNA vaccine is 

formulated in an effective amount to producean antigen specific immune response ina subject.  

For example, the RNA vaccine formulation is administered to subject in order to stimulate tile 

humoral and/or cellular immune system of the subject against theAs and tax antigens and thus 

may further comprise one or more adjuvant(s), dluents, carriersand/or excipients, and is 

appliedtothesubiectinanysuitablerouteinordetoeicit a protective and/or therapeutic 

imnune reaction against theAfpandranantigens.  

100671 Basic texts dislosing general methods of molecular biology allofwhichare 

incorporated by reference, include: SambrookaJ eta/ Molecular Cloning: A Laboratory 

Manual, 2" Edition, Cold Spring Harbor Press, Cold Spring Harbor, N, 1989; Ausubel, F M 

etat Current Protocols inMolecular Biology, Vol2., Wiley-nterscience, New York, (current 

edition);Kriegler, Gene Transfer and Expression: A Laboratory Manual (1990); Glover, D M, 
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ed DNA Cloning A Practical Approach, vol. & IIIRL Press 198$; Albers, B e .at, 

Molecular Biology of the Cell, 2 Ed- Garland Publishing ic., New York, N.Y. (1989); 

Watson, JD e al. Recombinant DNA, 2 Ed., Scientific American Books, New York, 1992 

and Old,!R W et al Principles of Gene Manipulation: An Introduction to Genetic Engineering 

2ndEd, Unilveity of CifornaPress, Berkeley, Calif (1981).  

100681 Techniques for the manipulation of nucleic acids suchas, e.g generating 

mutationsin sequences, sub-cloning, labeling probes sequencmg; hybridization andthe like are 

well described in the scientific and patent literature. See, e.g, Sanbrook, ed., MOLECULAR 

CLONING: A LABORATORY MANUAL (2ND ED.), VolsI 13 Cold Spring Harbor 

Laboratory, (1989); CURRENTPROTOCOLS [N MOLECULAR BIOLOGY, Ausubel, ed.  

John Wiley & Sons, Inc., New York (1997) LABORATORY TECHNIQUES IN 

BIOCHEMISTRY AND MOLECULAR BIOLOGY: HYBRIDIZATION WITH NUCLEIC 

ACID PROBES. Part I. Tijssen, ed. Elsevier, N.Y (1993) 

10069. Nucleic acidsvectors, capsids, polypeptides, and the like can be analyzed and 

quantified by any ofa number of general means wellknown to those of skill in the art These 

include, e. g.,analytical biochemical methods such as NMR, spectrophotonetry, radiography; 

electrophoresis, capillary electrophoresishigh performance liquid chromatography (HPLC) thin 

layer chrom-natography L (LC), and hyperdiffusion chromatography, various immunological 

methods, eg fluid or gel precipitin reactions,immunodiffusion, immulo-electrophoresis, 

radioimmunoassays(RIAs), enzyme-linked immunosorbent assays (ELISAs), 

imnnofiorescenceassays, Southem analysis, Nortlhem analysis, dot-blot analysis, gel 

electrophoresis (eig,,SDS-PAGE) RT-PCR quantitative PCR, other nucleic acid or target or 

signalamplification methods, radiolabeling, scintillation counting, and affinity chromatography.  

100701 Pharmaceutical Compositions 

100711 Each of the peptides and imnmunogens described herein can be presented in a 

pharmaceutical composition that is administered withpharmaceuticallyacceptableadjuvansand 

pharmaceutically acceptable excipients. The adjuvantincreases the titer of induced antibodies 

and/or the binding affinity of induced antibodies relative to the situation if the peptide were used 

alone. A variety ofadjuvants can be usedin combination withan immunogen of the disclosure 

to elicit an imnmuneresponse. Some adjuvantsaugmentthe intrinsic response to an imnunogen
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without causinclonforratiinal changes in the imrnunogen that affect the qualitative form ofthe 

response. An adjuvant may be a natural compound modified version of or derivative of a 

natural compound, ora synthetic compound.  

10072] Some adIjuvants include alumimun salts, such as aluminum hydroxide and 

aluminn phosphate 3 De-O-acylated nionophosphoryl lipid A (MPLi) (see GB 2220211 

(RIBI InimuoChem Research Inc Hamiho.n Montana, now part of Corixa), As used herein, 

MPL refers tonatural and synthetic versions ofMPL Examples of synthetic versions include 

PHfAD, 3D-PH AD* and3D(6A)-PHAD (Avanti Polar Lipids (Croda) Alabaster, Alabama), 

[00731 QS-21 is a triterpene glycoside or saponin isolated from the bark of the Quilaja 

Saponaria Molina tree found in South America (see Kensil er al in Vaccine.Design: The 

Subunit and Adjuvant Approach (eds. Powell & Newman, Plenum Press NY 1995)) QS-21 

products include Stinmiulon (Antigenics, Inc, New York NY; now Agenus, Inc, Lexington, 

MA) and QS-21 Vaccine Adjuvant (Desert King, San Diego, CA). QS-21 has been disclosed, 

characterizedand evaluated in US 5,057,540, and US 8,034,348 the disclosuresof which are 

herein incorporated by reference. Additionally, QS%21 has been evaluated in numerous clinical 

trials in various dosages. See NCT00960531 (clinicaltrialsgovct2show/studv/NCT00960531), 

Hall el a- Curr Alzheimer Res. 2017 Jul 14(7):696-708 (evaluated 50 meg of QS-21 in with 

various doses of vaccine ACC-001); Gilinan S, et a, "Clinical effects of Abeta immunization 

(AN1 792) in patients with AD ini an interrupted tial" Neurology. 2005 May 10 64(9):1553-62; 

Wald A, eat, Safety and immunogenicity of long HSV-2 peptides complexed with rhHsc70 in 

HSV-2 seropositive persons Vaccine 2011 3;29(47):8520-8529; and Cunningham e al., Efficacy 

of the Herpes Zoster Subunit Vaccine in Adults 70 Years of Age or Older. NEJM 2016 Sep 

15375(11)1019-32- QS-21 is used in FDAapproved vaccines including SHINGRIX, 

SHINGRX contains 50 meg of QS-21 In certain embodiments, the amount of QS-21 isfrom 

about 10 pg to about 500 pg.  

10074) TQL 1055 is an analogue of QS-21 (Adjuvance Technologies Lincoln E). The 

semi-synthetic TQL1055 has been characterized in comparison to QS-21 as having high purity, 

increased stability decreased local tolerability, decreased systenic tolerabihty TQL055 has 

been disclosed, characterized,and evaluated in US20180327436A1, WO2018191598Al, 

W02 018200656A1, and W02019079160A, the disclosures of which are herein incorporated by 
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reference. US20180327436A teachesthat 25 fold more TQ1055 was superior to 20 tg QS-21 

but there was not an improvement over 50 ugTQ1055. However, unlike QS-21 there was no 

increase in either weight loss or hemolysis of RBC as the TQL1055 dose increased, 

W02018200656A1 teaches that with an optional amount of TQ1055, one can lower the amount 

ofantigenandachievesuperiortitersin certain ebodiments, the amountofTQL.1055 is from 

about 10 pg to about 500 g.  

[00751 Other autvants are oiliIn water emulsions (such assqualene or peanut oil), 

optionally in combination with immune stimulants,such as nonophosphoryl lipid A (see Stoute 

t al, N.Engl.l3Med 336, 86-91 (1997)), pluronic polymers, andkilled nycobacteria, Ribi 

adjuvants are oil-in-water enuisions. Ribi contains a metabolizable oil (squalene) emulsified 

with saline contain Tween 80. Ribi also contains refined nycobacterial products which act as 

imnunostimulants and bacterial monophosphoryl pid A. Other adjuvants can be CpG 

oliognucleotides (see WO 9840100), cytokines (eg IL-,IL-I alpha and p peptides. IL-2,

INF, IL-10,GM-CSF). cheinokines (g.,MIP-uand Pand RANTES), sapoins, RNA, and/or 

TLR agonists (for exampleTLR4 agonists suchas MPLand synthetic 1PL molecules), 

aminoalkyli ucosaminide phosphate and. other TLR agoists Adjuivants can be administered as 

component ofa therapeutic composition withan active agentor can be administered separately 

before, concurrently with, or after administration of the therapeutic agent.  

[0076] In various embodinlments of the disclosure, the adjuvant is QS-21 (Stimulo I).In 

some compositions, the adjuvant is MPL. In certain embodinents, the amount of MPL is from 

about 10 pg to about 500 pg. in some compositions, the adjuvant is TQL1055, In certain 

embodiments. the anmtount of TQL1055is from about 10 pg to about 500 pg. In some 

compositions, the adjuvant is QS21 In certain embodiments, the amount of QS21 is from about 

10 pg to about 500 pg In some compositions, the adjuvant is a combination of MPL and QS-21.  

In some compositionsthe adjuvant is a combination of MPLand TQL1055, .some 

compositions, the adjuvant can be in a iposomal formulation.  

[00771 In addition, some embodiments of the disclosure can comprise a multiple antigen 

presenting system (MAP), Mutipleantigen-presentingpeptide vaccine systems have been 

developed to avoid theadverse effects associated with conventional vaccines (e live

attenuated, killedorinactivatedpathogens),carrierproteinsandcyotoxicadjuvants.Twomain
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approaches have been used to develo multiple antigen presenting pepde vaccine svstenis: (1) 

theaddition of functional components .g T-cell epitopes,cell-penetrating peptidesand 

lipophilicmoieties; and (2) synthetic approaches using size-defined nanomaterials, eg, self

assembling peptides, non-peptidic dendrimers, and gold nanoparticles, as antigen-displaying 

platforms. Use ofa multiple antigenic peptide (MAP) system can improve the sometunes poor 

immunsgenicityiofsubunit peptide vaccines. In a MAP system, nidtiple copies of antigenic 

peptides are simultaneously bound to the a- and e-amino groups of a non-imiunoenic Lys

based dendriticscaftbld, helping to confer stability from degradation, thus enhancing molecular 

recognition by immune cells, and induction of stronger immune responsescompared with small 

antigenic peptides alone. In somecompositions, the MAP comprises one or more of a Lys-based 

dendriticscaffold, helper I-cell epitopes, immunestimulatinglipophilic moieties, cell 

penetrating peptides, radical induced polymerization, self-assembling nanoparticles as antigen

presenting platforms and gold nanoparticles., 

100781 Pharmaceutical compositions for parenteral administration are preferably sterile 

and substantially isotonic and manufactured under GM? conditions. Pharmaceutical 

compositions can be provided in unit dosage form(.the dosage for asingleadmstraton) 

Pharmaceutical compositions can be formulated using one or more physiologicallyacceptable 

carriers, diluents, excipients or auxiliaries. The fornulation depends on the route of 

administration chosen. For injectionthe peptides of the disclosure can be formulated in aqueous 

solutions, preferably in physiologically compatible buffers such as Hank's solution, Ringer's 

solution, or physiological saline or acetate buffer (to reduce discomfortat the site of injection).  

The solution can contain formulatory agents such as suspending, stabilizing and/or dispersing 

agents. Alternatively, peptide compositions can be in lyophilized. form forconstitution with a 

suitable vehicle, eg%, sterile pyrogen-free water, before use.  

[00791 Peptides (and optionally a carrier fused to the peptide(s)) can also be administered 

in the form of a icleic acid encoding the peptide(s)and expressed in situ in a subject. A nucleic 

acid segnient encoding an immunogen is typically linked to regulatory elements, suchas a 

promoter and enhancer that allow expression of the DNA segment in the intended target cells of 

a subject. For expression in blood cells, as is desirable for induction of an immune response, 

promoter and enhancer elements fron1 for example, light or heavy chainimmunoglobulingenes 
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or the CMV major intermediate early promoter and enhancer aresuitable to direct expression.  

The linked regulatory elenmts and coding sequences are often cloned into a vector.  

[00801 DNA and RNA can be delivered in naked form (i.e., without colloidal or 

encapsulating materials) Alternatively, a number of viral vector systems can be used including 

retroviral systems (see e Bois~Lawrie and Teumnin, Cur. Opin. Genet Develop. 3, 102-109 

(1993)); adenoviral vectors (see, e.g.Bet-tetal I Viro 67(10),591 10993));adenoassociated 

virus vectors (see, cg.Zhou et al Exp Med, 179, 1867 (1994)), viral vectors from the pox 

family including vaccinia virus and the avian pox viruses, viral vectors from the alpha virus 

genus such as those derived from Sindbis and Semliki Forest Viruses (see, e,gDubensky ei ai., 

J. Virol 70,508-519(1996)) Veneuelan equine encephatisvis(seeIUS 5643576) and 

rhabdoviruses, such as vesicular stomatitis virus (see WO 96/34625)and papillomaviruses (Ohe 

etat, Htuman Gene Therapy 6, 325-333 (1995); Woo et al WO 9412629 and Xiao & 

Brandsma Nucleic Acids. Res.24, 2620-2622(1996) 

10081] DNA and RNA encoding an iunogen,or a vector containing the same, can be 

packaged into liposomes; nanoparticles or lipoproteins complexes. Other suitable polymers, 

include, for example, protamine iposomes, polysaccharide particles, cationic nanoemulsions 

cationic polymer, cationic polymer liposome, cationic lipid nanoparticles, cationic lipid, 

cholesterol nanoparticles, cationic lipid-cholesterol PEG nanoparticle, or dendrimer 

nanoparticles. Additional suitable tipids and related analogs are described by US 5,208,036, US 

5,264,618, U 5,279,833 and US 5,283,185, each of which is incorporated by reference in their 

entirety. Vectorsand DINA encodingan immunogen canalso beadsorbed to or associated with 

particulate carriers, examples of which include polymethyl methacrylate polymers and 

polylactides and polyilactideco-glycolides); (see,e.g. McGee etal J.Micro Encap. 1997; 

14(2):197-210).  

100821 Pharmaceutically acceptable carrier compositions can also include additives, 

including butnot limited to water, pharmaceutically acceptable organicsolvents, collagen, 

polyvinylalcohol, polyvinylpyrrolidone carboxyvinyl polymers, carboxymethylCelulose 

sodium, sodium polyacrylate, sodium alginate; water-soluble dextrancarboxymethl starch 

sodium, pectin, methyicellulose thyIlcellulose, xanhan gam, gumarabic, casein, agar, 

polyethylene glycol, diglycerine, glycerine, propylene glycol petrolatum, paraffinstearyl 
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alcohol, stearic acid, human serum albumin., annitol, sorbitol, lactose, and surfactants 

acceptable as pharmaceutical additives

[0083j Subjects Amenable to Treatment 

100841 The presence of Ap plaques has been found in several diseases including 

Alzhemer's disease, Down', syndrome mild cognitiveimpairment, cerebral amyloid 

angiopathpostenephaitpkinsonism, posttraunatic dementia or dementia pugilistica, 

Pick's diseasetype C Niemann-Pick disease, supranuclear palsy,ifrontotemporal dementia, 

frontotemporal lobar degeneration, argyropilic grain disease, amyotrophic lateral 

sclerosis/parkinsonisni dementia complex of Guancorticobasal degeneration (CBD) dementia 

with Lewy bodies, Lewy body variant of Alzheimer's disease (LBVAD)chronic traumatic 

encephalopathy (CTE), Parkinson's disease, progressive supranuclear palsy (PSP), dry age

related macular degeneration (AMD), and inclusion-body myositis 

[0085) The compositions and methods of the disclosure can be used in treatment or 

prophylaxis of any of these diseases. Because of the widespread association between 

neurological diseases and AD the compositions and methods of the disclosure can be used in 

treatment or prophylaxis of any subject showing elevated levels of Ai (e.g.in the CSF) 

compared with a mean value in individuals without neurological disease. The compositionsand 

methods of the disclosure can also be used in treatment or prophylaxis of neurological disease In 

individuals having a mutation in A associated with neurological disease. The methods are 

particularly suitable for treatment or prophylaxis of Alzheimer's disease.  

100861 Subjectsamenable to treatment include individuals at risk of disease but not 

showing symptoms,as well as patients presently showing symptoms, incIding treatment nave 

subjects that have not been previous treated for disease. Subjectsat risk of disease include those 

in managing population, asymptonatic subjects with AP pathologiesand 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 biochemical markers.  

Genetic markers of risk include mutations in Afp, as well as mutations in othergenes associated 

with neurological disease. For examplethe.ApoE4allele in heterozygous and evenmoresoin 

homozygous form is associated with risk of Alzheimer's disease (AD) Other markers of risk of 

Alzheimer's disease include mutations in the APP gene, particularly mutations at position 71 
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and positons 670and 671 referred to as the Hardy and Swedish mutations respectively 

mutations in the presenilin genes, PSI and PS2, a family history of AD, hypercholesterolemia or 

atherosclerosis. Individuals presently suffering from Alzheimer's disease can be recognized by 

PETimaging, from characteristic dementia as well as the presence of risk factors described 

above- In addition, a number of diagnosic tests are available for identfymindividuals who 

have AD. These include measurement of CSF or blood A042 levels. Decreased Ap42 levels can 

signifythe presence of AD, as well asincrased AP40 anda reduced A42/Ap40 ratio Some 

mutations associated with Parkinson's disease, for exampleAla3OPro or Aia53Thror mutations 

in other genes associated with Parkinson's disease such as leucine-rich repeat kinase (LRRK2 or 

PARKS), Subjects canalso be diagnosed with any of the neurological diseases mentioned above 

by the criteria of the DSM IVTR.  

100871 In asymptomatic subjects, treatment can begin at any age (e. g, 10, 20 30, or 

more). Usually, whoever, it is not necessary to begin treatment until a subject reaches 20, 30 40, 

50, 60, 70 80 or 90 years of age Treatment typically entails nIdtiple dosages vera period of 

time. Treatment can be monitored by assayingantibody levels over time. If the response falls,a 

booster dosage is indicated. In the case of potential Downs syndrome patients treatment can 

begin antenataly by administering therapeutic agent to the mother or shortly after birth.  

100881 Methods of Treatments and Uses 

[0089 The disclosure provides methods of inhibiting or reducing aggregation of AP in a 

subject having or at risk of developing Alzheimer's disease, The methods include administering 

to the subject the compositions as disclosed herein. A therapeutically effective amount is a 

dosage that when given for an elective period of time, achieves the desired immunological or 

clinical effect Dosage regimens may be atusted to provide the optimum therapeutic response, 

For example, several divided doses may be administered at set intervals weeklyl, monthly) 

or the dose may be proportionally reduced as indicated by the exigencies of the therapeutic 

situation.  

[OO90 The compositions described herein (pharmaceutical compositions) can be used in 

methods for treating or effecting prophylaxisantd/or prevention of.Alzheimer's disease. In 

certain embodiments, the compositions as disclosed herein provide compositions for reducing 

AP in a subject and/or in the tissue of the subject In another embodimentthe ompositions as 
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disclosed herein provide compositions for reducing A§ in the brain of a subject In some 

embodiments, the A reduced by the compositions is the pathologicalforni(s) of the A[ (eg.  

extracellular plaque deposits of the i-amyloid peptide (A); neuritic amyloid plaques). Inet 

other embodiment, pathological indicators of neurodegenerative disease and/or r

anyloidopathies are decreased by the imunotherapy compositions 

100911 In prophylactic applications, the compositions described herein can be 

administered to a subjectsusceptible to, or otherwise at risk of a disease (eg.Aheimer's 

disease) in a regimen (dose, frequency and route of administration) effective to reduce the risk, 

lessen the severity, or delay the onset of at least one sign or symptom of the disease. In 

particular, the regimen is effective to inhibit or delay A§ plaque formation, and/or inhibit or 

delay its toxic effects and/or inhibitor delay development of behavioral deficits. In therapeutic 

applications the compositions described herein are administered to a subject suspected of, or a 

patient already suffering from a disease( Alzheimers disease) in a regimen (dose, frequency 

androute ofadministration)effctieto ameliorate or at least inhibit furtherdeterioration ofat 

least one sign or symptom of the disease. in particular, the regimen is preferably effective to 

reduce or at least inhibit further increase of levelsof AP plaques associated toxicities and/or 

behavioral deficits, 

100921 A regimen is considered therapeutically or prophylactically effective if an 

individual treated achievesan outcome more favorable than the mean outcome in a control 

population of comparable subjects not treated by methods of the invention, or if a more favorable 

outcome is demonstrated in treated subjects versus control subjects in a controlled clinical trial 

(eg., a phase II, phase 11111 or phase I trial) at the p < 0.05 or 0.01 or even 0.001 level.  

[00931 Effective doses of vary depending on many differentfactors, such as means of 

administration, taret site physiological state of the patientwhether the patient is an ApoE 

carrier, whether the patient is human or an animal, other medications administered,and whether 

treatment is prophylacti or therapeutic.  

[0094 1in some embodiments, the effective amount is a total close of 25 pg to 1000 tg, or 

50 pg to 1000 g, In some embodiments, the effectiveamount is a total dose of 100 pg. In soie 

embodiments, the effective amount is a dose of 25 pg administered to the subject a total of two 

times. In some embodiments, the effective amount is a dose of 100 pg administered to the 
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subject a total of two times. In some embodiments, the effective amount is a dose of 400 pg 

administered to the subject a total of two times. In some nembodiments, the effective amount is a 

dose of 500 g administered to the subject total of two times, In some embodiments,a RNA 

(e.gt mRNA) vaccine is administered to a subject by intradermal Intranimuscular injection, or by 

intranasal administration 

100951 In some embodiments, the amount of an agent for active immunotherapy varies 

from to ,000 microgramns (gor from 0.1-500 pg, or from 10 to 500 pg, orfrom 50 to 250 

pg per patient and can be from 1-100 or 1-10 pg per injection for human administration. The 

timing of injections can vary significantly from once a day, to once a week, to once a month, to 

onceayear,toonceadecade. Atypicalregimen consists ofanimniunization followed by 

booster injections at time intervals.such as 6 week intervalsor two months. Another regimen 

consists of an immunization followed by one or iore booster injections 1, 2, 3, 4, 5, 6, or 12 

months later. Another regimen entails an injection every two months for life, Alternatively, 

booster injections can be on an irregular basis as indicated by monitoring of immune response 

The frequency of administration may be once or more as long as the side effects are within a 

clinically acceptable range, 

[00961 In some embodiments, the compositions or methods as disclosed herein comprise 

administering to a subject a nucleic acid vaccine comprising one or more D-NA or RNA 

polynucleotideshavingan open readingframe encoding a first peptide and a second peptide 

wherein a dosage of between 10 pg/kg and 400 pg,/kg of the nucleic acid vaccine is administered 

to the subject. In some embodiments the dosage of the RNA polynucleotide is 1-5 pg 5-10 pg; 

10-15 pg, 15-20 pg, 10-25 pg, 20-25 pg, 20-50 pg, 30-50 pg, 40-50 pg, 40-60 pg, 60-80 pg, 60

100 pg, 50-100 pg, 80-120 pg, 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, 100-300 pg, 40

300 pg, 50-350 pg, 100-350 pg, 200-350 g, 300-350 pg. 320-400 pg, 40-380 pg, 40-100 pg, 

100-400g, 200-400pg, or 300400 pg per dose.Insoicembodiments, thenucleicacidis 

administered to the subject by intradermal or intramuscular injection. In some embodiments, the 

nucleic acid is administered to the subject on day zero.. In some embodiments, a second dose of 

the nucleic acid is administered to the subject on day seven, or fourteen, or twenty one.  
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100971 The compositions described herein are preferably administered via a peripheral 

route(te one in which the administered composition results in a robust immune response 

and/or the induced antibody population crosses the blood brain barrier to reach an. intended site 

in the brain, spinal cord, or eye. For peripheral diseases, the induced antibodies leave the 

vasculature to reach the intended peripheloraans. Routes of administration include oral, 

subcutaneous, intranasal, intradermal, or intramuscular. Some routes for active immunization 

are subcutaneous and intramuscular. Intramuscular administration and subcutaneous 

administrationcanbemadeatasirngle siteormultiple sites. Intramuscular ijection is most 

typically performed in the arm or leg muscles. Isorme methods, agents are injected directly into 

a particular tissuewhere deposits have accumulated.  

[0098j The number of dosages administered can be adjusted to result in a more robust 

immune response (for example, higher tigers).  

[0099j An effective amount of a DNA or RNA encoded immunogen can be between 

about 1 nanogran and about I gram per kilog-tam of body weight of the recipient, or about 

betweenabout01pg/kand about 10 m& gk or about between about I pgk and about 

mg/kg. Dosageforms suitable forintemal administration preferably contain (for the latter dose 

range) from about 0. pg to 100 pg of active ingredient per unit. The active ingredient may vary 

from 0.5to 95% by weight based on the total weight of the composition. Alternatively, an 

effective dose of dendritic cells loaded withthe antigen is between about 104 and 10" cells, 

Those skilled in the art of immunotherapy will be able to adjust these doses without undue 

experimentation.  

1001001 The nucleic acid compositions may be administered in a convenient manner, eg 

injection by a convenient and effective route. Routes can include, but are not limited to, 

intradermal "geneigun" delivery or intramuscular injection. The modified dendritie cellsare 

administered by subcutaneous intravenous or intramuscular routes. Other possible routes 

include oral administration,intrathecal, inhalation, transdermal application, or rectal 

administration.  

[00101] Depending on the route of administration, the composition may be coated in a 

material to protect the compound from theaction. of enzymes, acids and other natural conditions 

which may inactivate the compound. Thusitmay be necessary to coat the composition with, or
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co-administer the composition with, a material to prevent its inactivation, For examplean 

enzyme inhibitors of nucleases or proteases (etgpancreatic trypsin inhibitor, 

diisopropylfluorophosphate and trasylol) or inan appropriate carrier such as liposomes 

(including water-in-oil-inwater enusions as well as conventional liposomes (Strejana etal 

Neuroimmunol 7:27 1984).  

1001021 The immunotherapeutic compositions disclosed herein may also be used in 

combination with other treatments for diseases associated with the accumulation of Af for 

exampleanti-Af antibodies such as antibodies that specifically bind to any of the A epitopes 

disclosed herein aducanumab orany of theantibodies disclosed in, for example, US. Patent 

Publication 2010/202968 and U.S. Patent No. 8,906367, ABBV-SE12, gosuranenmab, 

zagotenemab, RG-6100 BB076 or any of theantibodies disclosed in W02014/165271, 

US10,501,531,W2017/191560. US2019/0330314 W02017/ 191561 US20190330316, 

WO2017/191559,and W2018/204546. In some combination therapy methods, the patient 

receives passive immunotherapy prior to the active immunotherapy methods disclosed herein.In 

other methods, the patient receives passive and active immunotherapy during the same period of 

treatment, Alternatively',patients may receiveactiveimmtInotherapypriortopassive 

immunotherapy.Combinations may also include small molecule therapies and ion

immunogenic therapies such as RAZADYNY (galantamine), EXELON'(rivastigmine), and 

ARICEPT* (doneezil) and other compositions that improve thefunction of nerve cells in the 

brain.  

[001.031 The compositions of the disclosure may be used in the manufacture of 

medicaments for the treatment regimens described herein.  

[001041 Treatment Regimens 

1001051 Desired outcomes of themethods of treatment as disclosed herein vary according 

to the disease and patient profile and are determinable to those skilled in the art. Desired 

outcomes include an improvement in the patient's health status. Generally, desired outcomes 

include measurable indices suchas reduction or clearance of pathologic amyloid fibrils.  

decreased or inhibited auyloid aggregatIonandoidepositionofamyloidfibrilsandincreased 

immune response to pathologic and/or aggregated amyloid fibrils. Desired outcomes also include 

amelioration of arnvlod disease-specific symptoms. As used herein, relative terms such as
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improveve" "increase," or "reduce" indicate valuesrelaveto a control, such as a measurement in 

the same individual prior to initiation of treatment described here, or a measurement in a 

control individual or group, A control individual is an individual afflicted with the same amvloid 

disease as the individual being treated, who is about the same age as the individual being treated 

(to ensure that the stages of the disease inthe treated dividualandthe control dividualare 

comparable) but who has not received treatment using the disclosed formulations.  

Ahernatively, a control individual is a healthy individual, who isabout the sameage as the 

individualbeimg treated. Changes or improvements in response totherapy are generally 

statisticallysignificant and described by a p-value less than or equal to 0.1 less than0.0,5 less 

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

[001061 Effective doses of the compositions as disclosed herein, for the treatment of a 

subject vary depending upon many different factors, including means of administration,target 

site, physiological state of the patient, whether the patient is human or an anima, other 

medications administered, if any, and whether treatment is prophylactic or therapeutic.  

Treatment dosages can be titrated to optimize safety and efficacy. The amount of iimunogen 

can also depend on whether adjuvant is also administered, with higher dosages being required in 

the absence of adjuvant. The amount of an immunogen for administration sometimes varies 

from 1-500 pg per patient and more usually from 5-500 pg per injection for human 

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

20, 50 or 100 pg is used for each human dosage The timing of dosages canarylsinificandy 

from once a day, to once a year, to once a decade. On any given day that a dosage of 

immunogen is given, the dosage is greater than 1 pg/patient'adusuallygreaterthan10 

pg/patient if adjuvant is also administered, and greater than 10 pg/patient and usually greater 

than 100 patient inthe absence of adjuvant. A typicalregimen consists of an immunization 

followed by booster dosage(s) at 6-week intervals. Another regimen consists of animmunization 

followed by booster dosage(s) 1, 2, 3, 4, 5, 6, or 12 months later. Another regimen entails 

dosage(s) every two months for hife: Alternatively, booster dosage(s) can be on an irregular 

basis as indicated by monitoring of immune response 

100107] When administered in combination witha second treatment for Alzheimer's 

disease, such as, Razadyne® (galantamine)Exelon (rivastigmne), and Aricept@ (donepezil), 
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the second treatment can be administered according the product label or as necessary in view of 

the treatment with the compositions of the disclosure.  

[00108) Kits 

100109 The disclosure further provides kits (e.gcoainers) comprising the compositions 

disclosed herein and related materialssuch asinstructionsfouse (e.g, package insert). The 

instructions for usemay contain,(for example, istructions for administration of the compositions 

and optionally one or more additional agents, The containers of peptide and/or nucleic acid 

compositions may be unit doses, bulk packages (e.gmrulti-dose packages) or sub-unit doses 

[001101 Package insert refers to instructions customarily included in commercial packages 

of therapeutic products that contain infonnation about the indications, usage. dosage, 

administrationcontrindicationsand/orwarnigs concerning the use of such therapeutic 

products, Kits can also include a second container comprising a pharmaceutically acceptable 

buffer, such as bacterostati water for injection (BWFI), phosphate-buffered saline, Ringer's 

solution and dextrose solution, I canalso include other materials desirable from a commercial 

anduserstandpoint including other buffers, diluents, filters, needles, and shrines.  

1001111 The following are provided for exemplificatiot purposes only and are not 

intended to limit the scope of theinvention described in broad terms above, All references cited 

in this disclosure are incorporated herein by reference.  

[00112] Uses 

1001131 Each of the peptides, polypeptides, immunogens, and pharmaceutical 

compositions described herein may be for use in treating one or more of the diseases as described 

herein. In addition, eachof the peptidespolypeptides, immunogens, andpharmaceutical 

compositions described herein may be for use in methods for treating one or more of the diseases 

as described herein. Each of the peptides, polypeptides, immnmnogens, and pharmaceutical 

compositions described herein may be used in a method for manufactring a medicament for 

treatig or use in treating one or more of the diseases as described herei.  

[001141 All U.S and international patent applications identified herein are incorporated by 

reference in their entirety.
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Examples 

[00115] Example 1: Animal Immunizations 

100116] Female Swiss Webster mice were injected subcutaneously at two sites with 100 pl 

of testarticle on day 0, 14,42 and 70. Test article was prepared bycombining 25 pg of test 

immunogen and 25 pg of QS21 adivant in 200 L phosphate buffered saline (PBS). Mice were 

bled on day 21 49 and 77 by nicking talls and collecting 50,1 of blood, followed by processing 

to serum. The peptides tested included AEFRHDSGC (SEQ ID NO38) and DAEFR HDC (SEQ 

ID NO:39).hmmunogens contained one A, peptide, a C-terminal linker and a C-terminal 

cysteine and were coupled through the C-terminal cysteine to CRM-197 with a maleimide 

linkage, 

1001171 Guinea pigs were injected intramuscularly with 50 pg of a test immunogen,25 pg 

QS21 in 200 pi of Addavax on day 0 21 49 and 77, Bleeds were done 7 days post 

inmmunization. The peptides tested included DAEFRHDC (SEQ ID NO39) and QKLVFFAEC 

(SEQ ID NO40). Immunogens again contained one A$ peptide. a C-terminal tinker, and a C

terminal cysteineand were coupled through the C-terminal cysteineto CRM-l 97 with a 

mialeimide linkage.  

1001181 Female Guinea Pigs were atleast 5 weeks old at the start of the study having an 

approximate body weight of 350-500g. Appropriate animal housing and research procedures for 

anmalhusbandry and care were conducted in an accreditedfaciliyinaccordancewiththe 

guidelines of the US Department of Agriculture's (USDA) and the Assessment and 

Accreditation of Laboratory Animal Care (AAALAC) International.  

[001191 The immtnoenconcentraionwas 05 mug/mL Prior to eachadministration of the 

test immunogen, approximately a 3 cm area on each hind limb was shaved and wiped with 

ethanol for visualization of the injection site. Each animal received a test inunogen dose of 

200 microliters (0-25 micrograms/microliter) divided into two separate sites each of 100 

microliter per injection (i.e., animals received 50 pg of immunogenin 100 p PBS -25 pg of 

QS-21 in 100 t Addavax). A 250-27G needle was inserted intramuscularly into the hind limb, 

approximately 0,25- 0.5 cm deep and injected at 100imicroliters per site.Injection sites were 

rotated eachadministration between four separate sites per hind limb and separated by at least 2 

cm.  
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[001201 Example 2: Measurement of Antibody Titers 

1001211 Whole blood samples were collected into clot activator tubes via jugular vein, at 

250-350 microliters per collection at weeks 1 4, 8 and 12 for Guinea pigs and 50 microliters per 

collection at weeks 1 3, 7 and I Ibymnicking tails for mice The aximum volume of whole 

blood was collected into clot activator tubes via cardiac puncture at termination on the final 

collection week, All blood samples were allowed to clot at room temperaturefor greater than 30 

minutes. centrifuged ambient (approximaelv 20-25 °C) at 3,000 RPM for 10-15 minutes, and 

serum supenatant was transferred mdividually into clean cryovials, Serum supernatant was 

stored frozen at 80 T(i 12 C( 

100122 Titers on A0 Guinea Pig 

1001231 A3 1-15 and A3 1-28 were both used at different parts of the study, Both of these 

will not foriaggregates. 2 pg/ml A-beta monomers were coatedat coated on to the plate 100 p) 

per well in PBS and incubated overnight at room temperature. Plates were blocked for 1 hour 

with 1% BSA in PBS Plates were aspirated and to rox A 200 1 of0 1% BSA in PBS Tween 

was added In column 1 negative Guinea pig serum was added at 1/100 dilution while the rest of 

the row contained 1/100 test serums. Rows wereserially diluted by 50Q% pstep down the plate 

giving dilttionrangeof1/100to1/12800.Wells were incubated for 2 hours at room temperature 

then were washed. A 1/5000 dilution of anuti-Guinea pig gG HRP in 0.1% BSA in PBS 'ween 

wasprepared andthen 100 pl added to the washedwell. Samples were incubated for I hourand 

thenwashed.OPDsubstratewaspreparedusing Thermo-FisherOPDttabletsat 1 tablet per 10 

mis. Thermofisher substrate buffer was added at 1/10 and each well had 100 pl added and was 

incubated for 15 minutes. 50 pl of 2N HSO, wasadded to stop the reaction and plates were 

read at 490 un on a Molecular Devices Spectromax Titer defined as the dilution giving 50% 

maximum OD and was extrapolated if it fell between dilutions.  

1001241 Titers on Al mouse 

1001251 2 pg/mI recombinant AD was coated on to the plate 100 pt per well in PBS and 

incubated overnight at room temperature. Plates were blocked for I hour with 1% BSA in PBS 

Plates were aspirated and to row A 200 pd of0.1% BSA in PBS Tween was added. In column 1, 

negative mouse serum was added at 1/100 while the rest of the row contained 1/100 test sera.  

Rows wereserialiy diluted by 50% per step down the plate giving dilution of 1/100 to 1/12800.
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Wells were incubated hours at room temperature then were washed. A 1/5000 dihaion of anti

mouse aG HRP in 0.1% BSA in PBS Tween was prepared and then 100 pl added to the washed 

well.The reaction mixture was incubated for I hour and was washed, OPD substrate was 

prepared uslng ThermoFisher OPD tablets at I tablet per 10 mis, ThermoFiNsher substrate bufTer 

was added at 1/10 dilutionand each well received 100 pl and was incabated for 15 minutes. 50 

pl of 2N FHSO4 wasadded to stop the reactionand plates wereread at 490 nm on a Molecular 

DevicesSpectronax. Titer was defined as the dilution giving 50% maximum 0Dmeasurement 

and was extrapolated if it fell between dilutions.  

1001261 Antibody titers observed in Guinea pigs immunized as described above are shown 

in Table Imm unmizations were conducted with QS21 in Addavax, The titers reported arefor the 

bleedafter the third injection. These results are represented in Figure 1, 

Table I 

Antibody titers in Guinea pigs (GP) immunized with Ap epitopes 

AP Epitope in immunogen SEQ ID GP1 GP 2 GP 3 
Titer Titer Titer 

QKLVFFAEC Abeta 15-22 40 7000 20000 18000 
DAERiFHDC Abeta 1-7 39 200 200 200 

100127] Antibody titers observedin mice immunized as described above are shown in 

Table 2: Immunizations were conducted with QS2 ,The titers reported are for the bleed after the 

third injection. These resultsare representedin Figure'21 

Table 2 

Antibody titers in mice immunized with A$epitopes, 

AP Epitope in SEQ ID Mouse 1 Mouse 2 Mouse 3 Mouse 4 
immunogen Titer Titer Titer Titer 
AEFRIIDS C Abeta 2 -8 38 8000 15000 400 
DAEFRHDCAbeta 1-7 39 9000 10000 

00.1281 Example 3: Staining of.Alzheimer's brain tissue with serafrom Guinea pigs 

immunized with a vaccine as disclosed herein.  

100129J Autopsy blocks of fresh frozen human brain tissue (0.5 g) are embedded in 

optimal cutting temperature compound (OCT compound) and cut using a cryostat to generate 10 
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pm sections. The sections are placed into a solution of gucose oxidase and beta Dglucosein 

the presence of sodiumnazide, to block endogenous peroxidase. Once tissue sections are 

prepared, the staining with the specified Guinea pigsera from Guinea pigs immunized with a 

vaccine as disclosed herein is carried out at two dilutions (1:300 and 1:1500) using a rabbitanti

guinea pig secondary antibody and a DAKO )AB Detection Kit as per the manufacturers 

instructions. The staining is processed using an automated Leica Bond Stainer. The results 

indicate whether sera fom Guinea pigs iunnized witha vaccineas disclosed herein comprise 

antibodiesspecific to A in hunian brain tissue of Alzheimer's patients.  

[001301 Al though various specific embodiments of the present invention have been 

described herein, it is to be understood that the invention is not limited to those precise 

embodiments and that various changes or modifications can be affected therein by one skilled in 

theart without departing from the scope and spirit of the invention.  
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1001311 In each of the embodiments of the peptide described herein, the peptide may 

comprise consist,or consist essentially of the recited sequences. Thus, incorporated in this 

disclosure (see Table 13) are the following sequences that can be pan of the compositions 

comprising, consistng of or consisting essentially of an amyloid->eta(A§) peptide as disclosed 

herein.  

Table 3 

SEQ ID NO:01 - Af1-42 
DAEFRIDSGYEVIHQKLVFFAEDVGSNKGAIGLMVGGVVIA 

DAEFRIHDSGY (SEQ ID NO:02) DSGY (SEQ ID N:35) 
DAEFRIRDSG (SEQ ID NO:03) DSG (SEQ ID NO:36) 
DAEFRIDS (SEQ ID NO:04) SGY (SEQ ID NO:37) 
DAEFRHD (SEQ ID NO:05) AEFRHDSGC (SEQ ID NO:38) 
DAETRH (SEQ ID NO:06) DAEERHDC (SEQ ID NO:39) 
DAEFR (SEQ ID N0:07) 
DAEF (SEQ ID NO:08) QKLVFFAEC (SEQ ID NO:40) 
DAE (SEQ ID N0:09) VHHQKLVFFA (SEQ ID N0:41) 
AEFRHDSGY (SEQ ID NO:10) VHHQKLVFF (SEQ ID NO:42) 
AEFRHDSG (SEQ ID NO:11) VH-IQKLVF (SEQ ID NO:43) 
AEFRHDS (SEQ ID NO:12) VHHQKLV (SEQ ID N0:44) 
AEFRUD (SEQ ID NO13) VHHQKL (SEQ ID NO:45) 
AEFRIH (SEQ ID NO:14) HHQKLVFFAE (SEQ ID NO:46) 
AEFR (SEQ ID NO 15) HHQKLVFFA (SEQ ID NO:47) 
AEF (SEQ ID NO:16) HHQKLVFF (SEQ ID NO:48) 
EFRHDSGY (SEQ ID NO:17) HHQKLVF (SEQ ID NO:49) 
EFRHDSG (SEQ ID NO:18) HHQKLV (SEQ ID NO:50) 
EFRHDS (SEQ ID NO,19) HHQKL (SEQ ID NO,51) 
EPRHD (SEQID NO:20) HQKLVFFAED (SEQ ID NO:52) 
EFRH (SEQ IDN0:21) HQKLVFFAE (SEQ ID NO:53) 
EFR (SEQ ID NO:22) HQKLVFFA (SEQ ID NO:54) 
FRHDSGY (SEQID NO:23) HQKLVFF (SEQ ID NO:55) 
FRHDSG (SEQ ID NO:24) HQKLVF (SEQ ID NO:56) 
FRHDS (SEQ ID NO:25) HQKLV (SEQ ID NO:57) 
FR1HD (SEQ ID NO:26) HQKL (SEQ ID NO58) 
FRIH (SEQID N0:27) QKLVFFAEDV (SEQ1) NO:59) 
RHDSGY (SEQ ID NO:28) QKLVFFAED (SEQ ID NO:60) 
RHDSG (SEQ ID NO:29) QKLVFFAE (SEQ ID NO:61) 
RHDS (SEQ 1D N0:30) QKLVFFA (SEQ 1D N0:62) 
RHD (SEQ ID NO:31) QKLVFF (SEQ I) N0:63) 
HDSGY (SEQ ID NO:32) QKLVF (SEQ ID NO:64) 
HDSG (SEQ 1 NO:33) QKLV (SEQ10D NO:65) 
[IDS (SEQ1D N0:34) QKL (SEQ1D N0:66) 
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KLVFFAEDVG (SEQ ID NO:67) VFFAE (SEQID NO:85) 
KLVFFAEDV (SEQ ID NO:68) VFFA (SEQ ID NO:86) 
KLVFFAED (SEQ ID NO:69) VFF (SEQ ID NO:87) 
KLVFFAE (SEQ ID NO:70) FFAEDVG (SEQ ID NO:88) 
KLVFFA (SEQ ID NO:71) FFAEDV (SEQ ID NO:89) 
KLVFF (SEQ IDNO-72) FFAED (SEQ ID NO:90) 
KLVF (SEQ ID NO:73) FFAE (SEQID NO:91) 
KLV (SEQ ID NO:74) FFA (SEQ ID NO:92) 
LVFFAEDVG (SEQ ID NO:75) FAEDVC (SEQ ID NO:93) 
LVFFAEDV (SEQ ID NO:76) FAEDV (SEQ ID NO:94) 
LVFFAED (SEQ'ID NO:77) FAED (SEQ ID NO:95) 
LVFFAE (SEQ ID NO,78) FAE (SEQ ID NO:96) 
LVFFA (SEQ ID NO:79) Arg-Val-Arg-Arg (RVRiR SEQ ID NO97) 
LVFF (SEQ ID NO:80) Gly-Ala-Gly-Ala (GAGA; SEQ ID NO:98) 
LVF (SEQ ID NO-:81) Ala-Gly-Ala-Gly (AGAG; SEQ ID NO:99) 
VFFAEDVG (SEQ ID NO:82) Lys-Gly-Lys-Gly (KGKG;S EQ ID NO:100) 
VFFAEDV (SEQ ID NO:83) DAEFRHDRR (SEQ ID NO:101), 
VFFAED (SEQ ID NO:84) 
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WHAT IS CLAIMEDIS: 

.1. A peptide comprising 3-10 amino acids from residues"110 of SEQ ID NO:01 orfrom 

residues 12-25 of SEQ ID NO:01.  

2. The peptide of claim 1, wherein the peptide comprises anamino acid sequence selected 

from the group consisting ofany one of SEQ ID NO:02 to SEQ ID NO:37 or SEQ ID NO:41 to 

SEQ IDNO:96 

3. The peptide of claim L whrein the peptide is from residues1 7 of SEQ ID NO:0 L 

4. The peptide of chiim 1, wherein the peptide is from residues 12-24 or from residues 12

23 or from residues 12-22 or from residues 13-25 or from residues 13-24 or from residues 13-23 

or from residues 13-22 or from residues 14-25 or from residues 14-24 or from residues 14-23 or 

from residues 14-22 or from residues 15-25 or from residues 15-24 or from residues 15-23 or 

from residues 15-22 of SEQ ID NO:01L 

5. The peptide of claim 1, wherein the peptide comprises an amino acid sequence selected 

from the group consisting of any one of SEQ ID NO:05 to SEQ0ID NO:09, SEQ ID NO:13 to 

SEQ ID NO:16, SEQ ID NO:20 to SEQ ID NO:22, SEQ ID NO:26, SEQ ID NO:27, or SEQ ID 

NO:31.  

6. The peptide of claim 1, wherein the pepide is from residues 2-8 of SEQ ID NO:01 

7. "The peptide of claim 1, wherein the peptide comprisesan aminoacid sequence selected 

from the group consisting of any one of SEQ ID NO:12 to SEQ ID NO:16, SEQ ID NO:19 to 

SEQ ID NO:22, SEQ ID NO:25 to SEQ ID NO:27, SEQ ID NO:30, SEQ ID NO:31 or SEQ ID 

NO:34.  

8. The peptide of claii 1, wherein the peptide comprises an amino acid sequence selected 

from the group consisting ofSEQ ID NOS 2-96.  

9. The peptide of claim S father comprising -RR ata C-terminal end.  

10. The peptide of claim 9, comprising an amino acid sequence of DAEFRHDRR (SEQ ID 

NO:101).  
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.1.1 The peptide of any one of claims 1-10, further comprising a C-terminal cysteie.  

12 The peptide of claim I ,comprising an amino acid sequence of AEFRHDSGC (SEQ ID 

NO:38).  

13 The peptide of claim I comprising an amino acid sequence of DAEFRHDC (SEQ ID 

NO:39).  

14 The peptide of claim L comprising an aminoacid sequence of QKLVFFAEC (SEQ ID 

NO:40).  

15. The peptide of claim 1 comprising an amino acid sequence of DAEFRHD (SEQ ID 

NO:05), 

16. The peptide of claim I. comprisingan amino acid sequence of EFRHDSG (SEQ ) 

NO18), 

17. The peptide of claim L comprising anamino acid sequence of AEFRHDS (SEQ ID 

NO:12).  

18. A peptide comprising the structure: 

[first peptide-linker 1- second peptidel-[linker 2]-[Cys], 

wherein, the first peptide is a peptideaccording to claim I the second peptide is thesame or 

different peptide according to claim I each of linker 1, linker 2 and [Cys] are optional, and linker 

1 and linker 2 may be the same or different.  

19. The peptide of claim ,whereinthe first peptide or the second peptide comprises 3-10 

amino acids from residues 1-10 of SEQ ID NO:01.  

20. The peptide of claim 18, wherein both the first peptide and the second peptide comprise 

3-10 amino acids from residues 1-10 of SEQ ID NO:01, 

21. The peptide of claim 18 wherein the first peptide or the second peptide comprises 3-10 

amino acids from residues 12-25 of SEQ ID NO:01.  
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22. The peptide of claim 18 wherein both the first peptide and the second peptide comprise 

3-10 amino acids from residues 12-25 of SEQ ID NO:0i.  

23 The peptide of claim 8 wherein the first peptide or the second peptde is selected front 

the group consisting of SEQ[D NO:02 through SEQ ID NO:39 

24. The peptide of claim wherein both the first peptide and the second peptide are 

selected from the group consisting of SEQ ID NO:02 through SEQ ID NO:39.  

25. The peptide of caim 18, wherein the first peptide or the second peptide is selected from 

the group consisting of SEQ ID NO:40 through SEQ ID NO:96

26. The peptide of claim 18, wherein both the first peptide and the second peptide are 

selectedfrom the group consisting of SEQ ID NO:40 through SEQ ID NO:96.  

27. The peptide of claim IS, wherein the first peptide or the second peptide comprises 3-10 

aminoacids from residues -t0 of SEQ 1D NO:01, and the other peptide conprises3-10 amino 

acids from residues 12-25 of SEQ ID N:0 L 

28 Thepeptide of claim IS. wherein the firstpeptide orthe secondpeptide is selected from 

the groupconsisting of SEQ ID NO:02 through SEQID NO:39,and the other peptide is selected 

from the group consisting of SEQ ID NOA0 through SEQ ID NO:96.  

29. The peptide of claim 18, wherein the first peptide or the second peptide is an aminoacid 

sequence selected from the group consisting of SEQ ID NO:02 through SEQ ID'NO:96, 

30. The peptide of claim IS, wherein both of the first peptideand the secondpeptide is an 

amino acidsequenceselected from the group consisting of SEQ ID NO:02 through SEQ ID 

NO;96 

3 1. The peptide of claim 18 wherein at least one of the first peptide or the second peptide is 

selected from the group consisting of the peptides of claim 8.  

32. The peptide of claim 18, wherein both the first peptide and the second peptide are 

selected from the group consisting of the peptides of claim 8.  
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33. The peptide of claim 18 wherein the first peptide or the second peptide is SEQ ID 

NO:101.  

34. The peptide of claim 48 wherein both the first peptde and the second peptide are SEQ 

ID NO:101.  

35. The peptide of claim 18 .wherein the firstpeptideand the second peptideare each 

selected from the group consisting of SEQ ID NO:02 through SEQ ID NO:96, and SEQ ID 

NO:101.  

36. The peptide of any of claims I to 8 further comprising a linker ata C-terminal portion of 

the peptide.  

37. The peptide of claim 36 wherein the linker comprises an amino acid sequence 

38. The peptide of claim 37,wherein the linker comprises anaminoacidsequenceselected 

from the group consisting of AA, AAA, KK, KKK, SS SSS, AAG (SEQ ID NO:99), GG 

GGG GAGA (SEQ ID NO:98) and KGKG (SEQ ID NO:100), 

39. The peptide of claim 38, wherein the linker further comprisesa C-terminal cysteine (C), 

40. The peptide of claim 38 wherein the peptidefurther comprisesa blocked amine at the N

terminus, 

4L The peptide of claimI S wherein the first linker, is a cleavable linker.  

42. An immunotherapy composition, comprising one or more of the peptides of any of claims 

I to 41.  

43. The immunotherapy composition of claim 42,wherein the one or more peptides further 

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

44. The inmmunotherapy composition of claim 43, wherein the linker comprises anamino 

acid sequenceselected from the group consisting of AA, AAA, KK. KKK, SS.. SSS, AGAG 

(SEQ ID NO:99), G.GGG, GAGA (SEQID NO:98). and KGKG (SEQ ID NO:100).  
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45. The immunotherapy composition of either of chni 43 or 44,wherein the career comprises 

serum albumins,immunoglobu1in molecules, thyroglobulinovalbumin, tetanus toxoid (TT), 

diphtheria toxoid (DT) a geineticallymodified cross-reactigmaterial(CRM) of diphtheria 

toxin, CRM197, meningococcal outer membrane protein complex (OMPC) and H. influenzae 

protein D (HID), EPA (Psvudomonas aeruiynosa exotoxin A), K-H (keyhole limpet 

heniocyani), and flagellin 

46. The immunotherapy composition of claim 45, wherein the carrier is CRMv197.  

47 The immunotherapy composition of claim 45, wherein the carrier is diphtheria toxoid.  

48. The immunotherapy composition of any one of claims 42-47, further comprisingat least 

one pharmaceutically acceptable diluent.  

49. The immunotherapy composition of any one of claims 42-47, further comprisinga 

multiple antigen presenting system (MAP), 

50. The immunotherapy composition of claim 49, wherein the MAP comprises one or more 

ofaLys-based dendritic scaffold, helper T-cel epitopes, immunestimulating lipophilicmoieties, 

cell penetrating peptides, radical induced polymerizationselfassembl nanoparticlesas 

antigen-presenting platforms and gold nanoparticles.  

51. A pharmaceutical composition comprising (a) one or more of the polypeptide ofany one 

ofclaims I to 41 or (b) the immunotherapy composition of any of claims 42 to 50 and at least 

one adjuvant.  

52. The pharmaceutical composition of claim 51, wherein the adjuvant is selected from the group 

consisting of aluminum hydroxide, aluminum phosphate, aluminum sulfate,3 De-O-acylated 

monophosphory lipid A (MPL), QS21 TQL.1055, QS-.8, QS-17, QS-7, Complete Freundls 

Adjuvant (CFA), Incomplete Freund's Adiuvant (IFA), oil in water emulsions (such as squalene 

or peanut oil), CpG, polyglutamicacid, pollysine AddaVax-1 MF59@,®and combinations 

thereof 

53. The pharmaceutical composition of claim 52, wherein the adjuvant is QS-21 or TQL1055.  
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54. The pharmaceutical compositionof claim 52,wherein the adjuvant isMPL.  

55.The pharmaceutical composition of claim 52, wherein the adjuvantisa combination of MPL 

and QS-21 or a combination of MPL and TQL1055 

56 The pharmaceutical composition of any of claims 1. to 55 wherein theacjuvant comprises a 

liposomal formulation.  

57. The pharmaceutical composition of any of claims 51 to 56, wherein the composition 

comprises at least one pharmaceutically acceptable diluent.  

58 The pharmaceutical composition of any of claims 51 to 56, comprisinga multiple antigen 

presenting system (MAP), 

59. The pharmaceutical composition of claim 58, wherein the MAP comprises one or more 

of a Lys-based dendritic scaffold, helper T-cell epitopes, immune stimulating lipophilic moieties, 

cell penetrating peptides radical induced polymerization, self-assembling nanoparticles as 

antigen-presenting platformsand gold nanoparticles.  

60. A nucleicacid comprising a nucleic acid sequence encodinga peptide of any one of 

claims I to 41 or the immunotherapy composition of claims 42 to 50.  

61. A nucleic acid immunotherapy composition comprising the nucleic acid of claim 60 and 

at least one adjuvant.  

62. A method of treating or effecting prophylaxis of Alzheimer's disease in a subject, 

comprising administrating to thesubject the imIunotherapy composition of any of claims 42-50 

or the pharmaceutical compositions of any of claimsI 51 to 59, 

63. A method of inhibiting or reducing aggregation of As in a subject having or at risk of 

developing Alzheimer's disease, comprising; adinistering to the subject the inmunotherapy 

composition of any of claims 42 to 50 or the pharmaceutical composition of any of claims 51 to 

59.  
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64. A method of treating or effecting prophylaxis of Alzheie/rs disease in a subject, 

comprising administration to the subject the nucleic acid immunotherapy composition of claii 

60 or claim 61 

65. A method of inhibiting or reducing aggregation of A in a subject having or at risk of 

developing AlMzheimer's disease, comprising administering to thesubject the nucleic acid 

immunotherapy composition of claim 60 or claim 61 

66. Thie nethod of a mn of clais 62 to 65 further comprising repeating the administering at 

leastascondtime, atleast a third time, at least a fourth time, at least a fifth time, or at least a 

sixth time.  

67 The method of claim 66 further comprising repeating the administering at an interval of 

about 14 days, or about 21 to about 28 days, or about quarterly, or about biannually, or about 

annually.  

68. A method of inducingan immune. response in an animal comprising administering to the 

animalany one of the polypeptide of claims I to 41 theimmunotherapy composition ofclaims 

42 to 50, the pharmaceutical compositions of claims 51 to 59 or the ncleic acid immunotherapy 

composition of claim 60 or claim 61 in a regimen effective to generate an immune response 

comprising antibodies that specifically bind to Afp 

69. The method of claim 68, wherein the immune response comprises antibodies that 

specifically bind to AQ.  

70 The method of either of claims 68 or 69,wherein theinducing the immune response 

comprises antibodies that specifically bind to the N-terninal region of Af 

71. An immunization kit comprising the immunotherapy composition of any of claims 42 to 

50.  

72. The kit of claim 71, further comprising an adjuvant 

73. The kit of claim 72,whereinthe imnmunotherapy composition is in a first containerand 

the adjuvant is in a second container.  
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~74. A kit conprising the nucleic acid immunotherapy composition of claimn60 or claim 61 

75. The kit of claim 74, farther comprising anadjuvant.  

76. The kit of claim 75, wherein the nucleic acid is in a first container and the adjuvant is in a 

second container.  
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                         SEQUENCE LISTING

<110>  Othair Prothena Limited
 
<120>  BETA‐AMYLOID VACCINE FOR THE TREATMENT OF ALZHEIMER'S DISEASE

<130>  20‐1083‐WO (767‐PCT)

<150>  US 63/079,806
<151>  2020‐09‐17

<160>  101   

<170>  PatentIn version 3.5

<210>  1
<211>  42
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  1

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys 
1               5                   10                  15      

Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala Ile Ile 
            20                  25                  30          

Gly Leu Met Val Gly Gly Val Val Ile Ala 
        35                  40          

<210>  2
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  2

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr 
1               5                   10  

<210>  3
<211>  9
<212>  PRT



<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  3

Asp Ala Glu Phe Arg His Asp Ser Gly 
1               5                   

<210>  4
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  4

Asp Ala Glu Phe Arg His Asp Ser 
1               5               

<210>  5
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  5

Asp Ala Glu Phe Arg His Asp 
1               5           

<210>  6
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  6

Asp Ala Glu Phe Arg His 
1               5       

<210>  7



<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  7

Asp Ala Glu Phe Arg 
1               5   

<210>  8
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  8

Asp Ala Glu Phe 
1               

<210>  9
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  9

Asp Ala Glu 
1           

<210>  10
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  10

Ala Glu Phe Arg His Asp Ser Gly Tyr 
1               5                   



<210>  11
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  11

Ala Glu Phe Arg His Asp Ser Gly 
1               5               

<210>  12
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  12

Ala Glu Phe Arg His Asp Ser 
1               5           

<210>  13
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  13

Ala Glu Phe Arg His Asp 
1               5       

<210>  14
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  14

Ala Glu Phe Arg His 



1               5   

<210>  15
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  15

Ala Glu Phe Arg 
1               

<210>  16
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  16

Ala Glu Phe 
1           

<210>  17
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  17

Glu Phe Arg His Asp Ser Gly Tyr 
1               5               

<210>  18
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  18



Glu Phe Arg His Asp Ser Gly 
1               5           

<210>  19
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  19

Glu Phe Arg His Asp Ser 
1               5       

<210>  20
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  20

Glu Phe Arg His Asp 
1               5   

<210>  21
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  21

Glu Phe Arg His 
1               

<210>  22
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide



<400>  22

Glu Phe Arg 
1           

<210>  23
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  23

Phe Arg His Asp Ser Gly Tyr 
1               5           

<210>  24
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  24

Phe Arg His Asp Ser Gly 
1               5       

<210>  25
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  25

Phe Arg His Asp Ser 
1               5   

<210>  26
<211>  4
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  Synthetic peptide

<400>  26

Phe Arg His Asp 
1               

<210>  27
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  27

Phe Arg His 
1           

<210>  28
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  28

Arg His Asp Ser Gly Tyr 
1               5       

<210>  29
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  29

Arg His Asp Ser Gly 
1               5   

<210>  30
<211>  4
<212>  PRT



<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  30

Arg His Asp Ser 
1               

<210>  31
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  31

Arg His Asp 
1           

<210>  32
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  32

His Asp Ser Gly Tyr 
1               5   

<210>  33
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  33

His Asp Ser Gly 
1               

<210>  34



<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  34

His Asp Ser 
1           

<210>  35
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  35

Asp Ser Gly Tyr 
1               

<210>  36
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  36

Asp Ser Gly 
1           

<210>  37
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  37

Ser Gly Tyr 
1           



<210>  38
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  38

Ala Glu Phe Arg His Asp Ser Gly Cys 
1               5                   

<210>  39
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  39

Asp Ala Glu Phe Arg His Asp Cys 
1               5               

<210>  40
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  40

Gln Lys Leu Val Phe Phe Ala Glu Cys 
1               5                   

<210>  41
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  41

Val His His Gln Lys Leu Val Phe Phe Ala 



1               5                   10  

<210>  42
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  42

Val His His Gln Lys Leu Val Phe Phe 
1               5                   

<210>  43
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  43

Val His His Gln Lys Leu Val Phe 
1               5               

<210>  44
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  44

Val His His Gln Lys Leu Val 
1               5           

<210>  45
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  45



Val His His Gln Lys Leu 
1               5       

<210>  46
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  46

His His Gln Lys Leu Val Phe Phe Ala Glu 
1               5                   10  

<210>  47
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  47

His His Gln Lys Leu Val Phe Phe Ala 
1               5                   

<210>  48
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  48

His His Gln Lys Leu Val Phe Phe 
1               5               

<210>  49
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide



<400>  49

His His Gln Lys Leu Val Phe 
1               5           

<210>  50
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  50

His His Gln Lys Leu Val 
1               5       

<210>  51
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  51

His His Gln Lys Leu 
1               5   

<210>  52
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  52

His Gln Lys Leu Val Phe Phe Ala Glu Asp 
1               5                   10  

<210>  53
<211>  9
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  Synthetic peptide

<400>  53

His Gln Lys Leu Val Phe Phe Ala Glu 
1               5                   

<210>  54
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  54

His Gln Lys Leu Val Phe Phe Ala 
1               5               

<210>  55
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  55

His Gln Lys Leu Val Phe Phe 
1               5           

<210>  56
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  56

His Gln Lys Leu Val Phe 
1               5       

<210>  57
<211>  5
<212>  PRT



<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  57

His Gln Lys Leu Val 
1               5   

<210>  58
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  58

His Gln Lys Leu 
1               

<210>  59
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  59

Gln Lys Leu Val Phe Phe Ala Glu Asp Val 
1               5                   10  

<210>  60
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  60

Gln Lys Leu Val Phe Phe Ala Glu Asp 
1               5                   

<210>  61



<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  61

Gln Lys Leu Val Phe Phe Ala Glu 
1               5               

<210>  62
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  62

Gln Lys Leu Val Phe Phe Ala 
1               5           

<210>  63
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  63

Gln Lys Leu Val Phe Phe 
1               5       

<210>  64
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  64

Gln Lys Leu Val Phe 
1               5   



<210>  65
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  65

Gln Lys Leu Val 
1               

<210>  66
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  66

Gln Lys Leu 
1           

<210>  67
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  67

Lys Leu Val Phe Phe Ala Glu Asp Val Gly 
1               5                   10  

<210>  68
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  68

Lys Leu Val Phe Phe Ala Glu Asp Val 



1               5                   

<210>  69
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  69

Lys Leu Val Phe Phe Ala Glu Asp 
1               5               

<210>  70
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  70

Lys Leu Val Phe Phe Ala Glu 
1               5           

<210>  71
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  71

Lys Leu Val Phe Phe Ala 
1               5       

<210>  72
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  72



Lys Leu Val Phe Phe 
1               5   

<210>  73
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  73

Lys Leu Val Phe 
1               

<210>  74
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  74

Lys Leu Val 
1           

<210>  75
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  75

Leu Val Phe Phe Ala Glu Asp Val Gly 
1               5                   

<210>  76
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide



<400>  76

Leu Val Phe Phe Ala Glu Asp Val 
1               5               

<210>  77
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  77

Leu Val Phe Phe Ala Glu Asp 
1               5           

<210>  78
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  78

Leu Val Phe Phe Ala Glu 
1               5       

<210>  79
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  79

Leu Val Phe Phe Ala 
1               5   

<210>  80
<211>  4
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  Synthetic peptide

<400>  80

Leu Val Phe Phe 
1               

<210>  81
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  81

Leu Val Phe 
1           

<210>  82
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  82

Val Phe Phe Ala Glu Asp Val Gly 
1               5               

<210>  83
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  83

Val Phe Phe Ala Glu Asp Val 
1               5           

<210>  84
<211>  6
<212>  PRT



<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  84

Val Phe Phe Ala Glu Asp 
1               5       

<210>  85
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  85

Val Phe Phe Ala Glu 
1               5   

<210>  86
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  86

Val Phe Phe Ala 
1               

<210>  87
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  87

Val Phe Phe 
1           

<210>  88



<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  88

Phe Phe Ala Glu Asp Val Gly 
1               5           

<210>  89
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  89

Phe Phe Ala Glu Asp Val 
1               5       

<210>  90
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  90

Phe Phe Ala Glu Asp 
1               5   

<210>  91
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  91

Phe Phe Ala Glu 
1               



<210>  92
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  92

Phe Phe Ala 
1           

<210>  93
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  93

Phe Ala Glu Asp Val Gly 
1               5       

<210>  94
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  94

Phe Ala Glu Asp Val 
1               5   

<210>  95
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  95

Phe Ala Glu Asp 



1               

<210>  96
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  96

Phe Ala Glu 
1           

<210>  97
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  97

Arg Val Arg Arg 
1               

<210>  98
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  98

Gly Ala Gly Ala 
1               

<210>  99
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  99



Ala Gly Ala Gly 
1               

<210>  100
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  100

Lys Gly Lys Gly 
1               

<210>  101
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic peptide

<400>  101

Asp Ala Glu Phe Arg His Asp Arg Arg 
1               5                   
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