








of the Alzheimer's type. When such a vaccine formulation is successful against Alzheimer's pathology, it 

will become among the standard approaches to preventing the disease. 

SUMMARY 
5 The present disclosure is directed to individual Af3 peptide immunogen constructs, peptide 

compositions comprising these A|3 peptide immunogen constructs and mixtures thereof, pharmaceutical 

compositions including vaccine formulations comprising these Ap peptide immunogen constructs, with 

the individual Ap peptide immunogen constructs having the N-terminus of the Ap peptide as the B cell 

(B) epitopes linked through spacer residue(s) to heterologous T helper cell (Th) epitopes derived from 

10 pathogen proteins that act together to stimulate the generation of highly specific antibodies directed 

against the N-terminus of the Ap peptide offering protective immune responses to patients at risk for, or 

with, Alzheimer's Disease. 

In one example, there is disclosed an Ap peptide immunogen construct comprising the following 

formula: (N-terminal fragment of Api.42peptide)-(A)o-(Th)-X wherein (N-terminal fragment of ApM2 

15 peptide) is a B cell epitope from Ap comprising about 10 to about 14 amino acid residues selected from 

the group consisting of SEQ ID NOs: 4, 5, and 6; each A is independently an amino acid or a linking 

group selected from the group consisting of an amino acid, Lys-, Gly-, Lys-Lys-Lys-, (a, e-N)Lys, and e-

N-Lys-Lys-Lys-Lys (SEQ ID NOs: 32); each Th comprises an amino acid sequence that constitutes a 

helper T cell epitope selected from the group consisting of SEQ ID NOs: 34, 37, 38, 40 to 47 and 

20 functional immunological analogues thereof; X is an a-COOH or a-CONH2 of an amino acid; and o is 

from 0 to about 4. In an example, Ap peptide immunogen constructs can comprise hybrid Ap peptide 

having a B cell antigenic site between 10 to 14 amino acids in length from the amino t erminus of the APi. 

42 peptide, e.g. APi_10, APM2, ApM4, that is linked to a heterologous Th epitope derived from pathogenic 

proteins such as Measles Virus Fusion (MVF) protein (SEQ ID NO: 34) that act together to stimulate the 

25 generation of highly specific antibodies cross-reactive the full length Ap M2 peptide (SEQ ID NO: 1) in the 

senile plaques. In other examples, Ap peptide immunogen constructs contain hybrid peptide having a B 

cell antigenic site ApM4 peptide linked to heterologous Th epitopes derived from various pathogenic 

proteins (SEQ ID NOs: 33 to 47) capable of eliciting antibodies cross-reactive the full length API_42 

peptide in the senile plaques. Of the heterologous Th epitopes employed to enhance the B cell antigenic 

30 site ApM4peptide, Th epitopes derived from natural pathogens Diphtheria Toxin (SEQ ID NO: 37), 

Plasmodium Falciparum (SEQ ID NO: 38), Cholera Toxin (SEQ ID NO: 40), and those idealized artificial 

Th epitopes derived from Measles Virus Fusion protein (MVF 1 to 5) and Hepatitis B Surface Antigen 

(HBsAg 1 to 3) in the form of either single sequence or combinatorial sequences (e.g. SEQ ID NOs: 34 

and 41 to 47) are found of particular use in such B cell antigenicity 
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enhancement through immunogenicity screening testing. In other examples, peptide compositions 

comprising a mixture of Aβ peptide immunogen constructs with heterologous Th epitopes derived from 

different pathogens 
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are used to allow coverage of as broad a genetic background in patients leading to a higher percentage in 

responder rate upon vaccine immunization for the treatment and prevention of dementia of the 

Alzheimer's type. In one aspect, the present invention refers to use of the pharmaceutical composition 

disclosed herein in the manufacture of a medicament for the treatment of dementia of the Alzheimer's 

5 type or for the treatment of Alzheimer's Disease (AD). 

In one aspect, there is provided a composition comprising a combination of Af3 peptide 

immunogen constructs consisting of the amino acid sequences of SEQ ID NOs: 62 and 63. In another 

aspect, there is provided the pharmaceutical composition of the present invention for use in the treatment 

of Alzheimer's Disease (AD). In yet another aspect, there is provided use of the pharmaceutical 

10 composition of the present invention in the manufacture of a medicament for the treatment of Alzheimer's 

Disease (AD). In an example, AP peptide immunogen constructs (SEQ ID NOs: 62 and 63) with 

heterologous Th epitopes derived from MVF and HBsAg in a combinatorial form (SEQ ID NOs: 44 and 

45) were mixed in an equimolar ratio for use in a vaccine formulation to allow for maximal coverage of 

the vaccine host population having diverse genetic background. Synergistic enhancement in Af3 peptide 

15 immunogen constructs was observed in the peptide compositions disclosed herein and the antibody 

response was mostly (>90%) focused on the desired cross-reactivity against the full length A13142  without 

much, if any, directed to the heterologous Th epitopes employed for immunogenicity enhancement. This 

is in sharp contrast to the conventional protein or other biological carriers used for such peptide 

antigenicity enhancement. In one aspect, there is provided a composition comprising a combination of Ap 

20 peptide immunogen constructs consisting of the amino acid sequences of SEQ ID NOs: 64 and 65. In 

another aspect, there is provided a pharmaceutical composition comprising the combination of AP peptide 

immunogen constructs 	of the present invention; 	a 	CpG 	oligodeoxynucleotide 	(ODN); 	and a 

pharmaceutically acceptable delivery vehicle and/or adjuvant. In a further aspect, there is provided a 

pharmaceutical composition consisting essentially of the combination of AP peptide immunogen 

25 constructs of the present invention; a CpG oligodeoxynucleotide (ODN); and a pharmaceutically 

acceptable delivery vehicle and/or adjuvant. In yet a further aspect, there is provided a pharmaceutical 

composition consisting essentially of the combination of AP peptide immunogen constructs of the present 

invention in an equal molar ratio; a CpG oligodeoxynucleotide (ODN); and a pharmaceutically acceptable 

delivery vehicle and/or adjuvant, wherein the Ap peptide immunogen constructs and the CpG 

30 oligodeoxynucleotide (ODN) are in the foim of a stabilized immunostimulatory complex and wherein the 

pharmaceutically acceptable delivery vehicle and/or agent is aluminum phosphate (A1PO4). In another 

aspect, there is provided the pharmaceutical composition of the present invention for use in the treatment 

of dementia. In yet another aspect, there is provided use of the pharmaceutical composition of the present 

invention in the manufacture of a medicament for the treatment of dementia. In another example, highly 
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purified Af] peptide immunogen eonstracts (SEQ ID NOs: 64 and 65) with heterologous Th epitopes 

derived from MVF and HBsAg in a single 

sequence form (SEQ ID NOs: 46 and 47) were mixed optionally in an equimolar ratio for use in a vaccine 

formulation to allow for maximal coverage of the vaccine host population having diverse genetic 

background. 

In another aspect, there is provided a composition comprising the A(3 peptide immunogen 

construct of the present invention. In yet another aspect, there is provided a pharmaceutical composition 

comprising the Ap peptide immunogen construct of the present invention; and a pharmaceutically 

acceptable delivery vehicle and/or adjuvant. In a further example, there is disclosedan Alzheimer's 

Disease vaccine composition comprising the Ap peptide immunogen construct of the present invention; 

and a pharmaceutically acceptable delivery vehicle and/or adjuvant. In one example, there is disclosed an 

isolated antibody or epitope-binding fragment thereof which binds to the (N-terminal fragment of API.42 

peptide) component of the Ap peptide immunogen construct of the present invention. In another example, 

there is disclosed a composition comprising the isolated antibody or epitope-binding fragment thereof of 

the present invention. The present disclosure is also directed to pharmaceutical compositions including 

vaccine formulations for treatment and prevention of dementia of the Alzheimer's type. In some 

examples, pharmaceutical compositions comprising a stabilized immunostimulatory complex, which is 

formed through mixing a CpG oligomer with a peptide composition containing a mixture of the Ap 

peptide immunogen constructs through electrostatic association, to further enhance the Ap peptide 

immunogenicity towards the desired cross-reactivity with the full length ApM2present in the senile 

plaques. In other examples, pharmaceutical compositions comprising a peptide composition of a mixture 

of the Ap peptide immunogen constructs in contact with mineral salts including Alum gel (Alhydrogel) or 

Aluminum phosphate (Adjuphos) as adjuvant to form a suspension vaccine formulation was used for 

administration to vaccine hosts. In yet another example, 

pharmaceutical compositions comprising a peptide composition of a mixture of the Ap peptide 

immunogen constructs forming a stabilized immunostimulatory complex with CpG oligomers are, 

optionally, mixed with mineral salts, including Alum gel (Alhydrogel) or Aluminum phosphate 

(Adjuphos) as an adjuvant with high safety factor, to form a suspension vaccine formulation for 
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administration to vaccine hosts. 
In one example, there is disclosed the vaccine formulation of the present invention for use in 

reducing the severity or delaying onset of dementia in human patients. In another example, there is 

disclosed a use of the vaccine formulation of the present invention in the manufacturing of a medicament 

5 for reducing the severity or delaying onset of dementia in human patients. 

The present disclosure also includes methods for treatment and prevention of dementia of the 

Alzheimer's type. The disclosed methods utilize pharmaceutical compositions including a suspension 

vaccine formulation comprising the Ap peptide immunogen constructs described herein, optionally 

forming a stable immunostimulatory complex with CpG oligomers, which are further supplemented, 

10 optionally, with mineral salts as adjuvant, for administration to patients at risk or with Alzheimer's 

Disease. In these examples, the pharmaceutical compositions that comprise the Ap peptide immunogen 

constructs and the vaccine formulations derived thereof can elicit antibodies against the full length Api_42 

peptide to inhibit, in vitro, fibril formulation, and reduce, in vitro, the cytotoxicity towards the neuronal 

cells, as illustrated by the PC 12 cell line cells, mediated by the aggregated Ap oligomers. In some 

15 examples, animals or patients receiving vaccine formulations derived from the Ap peptide immunogen 

constructs developed significant antibodies against the full length API_42 peptide and were found to pull 

such toxic Ap peptide from the Central Nervous System into periphery as demonstrated in the elevated 

levels of APi_4o in the plasma and serum of the vaccine hosts. 

In another example of the present disclosure, it was surprisingly found that the vaccine 

20 formulations comprising Ap peptide immunogen constructs can be advantageously applied 

intramuscularly to warm-blooded animals, especially humans, suffering from dementia of the 

Alzheimer's type. In yet another example of the present disclosure, it provides a dosage form for 

intramuscularly administration of two Ap peptide immunogen constructs (SEQ ID NOs: 64 and 65). The 

preferred dosage form for intramuscular injection is a vaccine formulation containing between 30j_ig to 

25 lOOOjag /0.5mL peptide immunogen constructs complexed with CpG oligomers supplemented with 0.5mL 

mineral salts as the adjuvant, preferably between lOOjag to 400jag/0.5mL, and more preferably 

30()(.ig/().5mL. The dosage form is stable for more than 2 years and can be kept at 2 to 8°C until shortly 

before usage. The dosage form is administered preferably by intramuscular injection with a syringe to the 

warm-blooded animal, especially into the arm. For warming up of the dosage form, the dosage form can 

30 be kept at ambient temperature for about between 15 minutes and 45 minutes, e.g. 30 minutes. Preferably, 

before withdrawing drug substance, the vials are gently inverted several times for dispersion of potential 

subvisual particles. 
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In another example of the present disclosure, it was surprisingly found that the vaccine 

formulations comprising Aβ peptide immunogen constructs can be advantageously applied 

intramuscularly to warm-blooded animals, especially rhesus macaques and humans suffering 

from dementia of the Alzheimer’s type to elicit highly specific antibodies mainly directed against 

the N-terminus of the Aβ peptide represented by Aβ1-10 peptide with the amino acid “Aspartic 5 

Acid (D)” exposed on the outer part of the Aβ1-42 peptide oligomers, aggregates or in senile 

plaques as demonstrated by fine epitope mapping studies. In yet another example of the present 

disclosure, it was surprisingly found that the vaccine formulations comprising Aβ peptide 

immunogen constructs can be advantageously applied intramuscularly to warm-blooded animals, 

especially rhesus macaques and humans suffering from dementia of the Alzheimer’s type to 10 

elicit highly specific antibodies mainly directed against the N-terminus of the Aβ1-42 peptide in 

all animals and all patients receiving such vaccine formulations, thus achieving a 100% antibody 

response rate, extremely rare in the vaccine development history. In yet another example of the 

present disclosure, it was surprisingly found that the vaccine formulations comprising Aβ peptide 

immunogen constructs described herein can be advantageously applied intramuscularly to 15 

patients at age 60 or older and in the mild Alzheimer’s Disease category clinically, with 

significant improvement in cognition scores (ADAS-Cog, ADCS-CGIC, MMSE), unprecedented 

since the immunotherapy of patients with Alzheimer’s Disease was first explored.   

In yet another example of the present disclosure, it relates to a method of prevention and 

treatment of dementia of Alzheimer’s type in human patients comprising administering 30µg to 20 

750µg, preferably 100µg to 400µg, more preferably about 300µg, to human patients in need 

thereof about once every 12 weeks, preferably about once every 26 weeks, and in particular 

about once every 52 weeks, depending on the patient’s antibody response directed at the full 

length Aβ peptide, after a priming with three injections at 0, 4, and 8 weeks after the initial 

immunization.   25 

The usefulness of the vaccine formulations and the Aβ peptide immunogen constructs in the 

treatment of the above-mentioned disorders can be further confirmed in suitable clinical studies, e.g. those 

described in the Examples, e.g. applying a total of three dosages at 0, 4, and 12 weeks with each time 

applying 300µg/0.5mL/dose vaccine formulation for over 9 months period followed.  There can be a 

follow up immunizations of once every three, six or 12 months according to antibody titers. 30 
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Suitable clinical studies are open label studies or in particular randomized, double-blind, 

placebo-controlled, parallel studies in patients at risk of Alzheimer’s Disease or with symptoms 

of Alzheimer’s Disease. 

The present disclosure also provides a method for the low cost manufacture and quality 

control of Aβ peptide immunogen constructs, as well as a delivery system capable of protecting 5 

animals and patients at risk for or with Alzheimer’s Disease.   

In a further example, the present disclosure provides human monoclonal antibodies 

against Aβ1-42 induced by patients receiving the vaccine formulations of the Aβ peptide 

immunogen constructs described herein.  An efficient method to make human monoclonal 

antibodies from B cells isolated from the blood of a human patient is described by Elisabetta 10 

Traggiai et al, in Nature Medicine 10, 871-875 (2004), which publication is included by 

reference. 
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CLAIMS 

1. A composition comprising a combination of A(3 peptide immunogen constructs 

consisting of the amino acid sequences of SEQ ID NOs: 62 and 63. 

2. The composition of claim 1, further comprising a CpG oligodeoxynucleotide 

(ODN). 

3. The composition of claim 2, further comprising an adjuvant. 

4. A pharmaceutical composition comprising: 

a) the combination of AP peptide immunogen constructs of claim 1; 

b) a CpG oligodeoxynucleotide (ODN); and 

c) a pharmaceutically acceptable delivery vehicle and/or adjuvant. 

5. The pharmaceutical composition of claim 4, wherein the combination of Ap 

peptide immunogen constructs are present in an equal molar ratio and wherein the AP 

peptide immunogen constructs and the CpG oligodeoxynucleotide (ODN) are in the form 

of a stabilized immunostimulatory complex. 

6. The pharmaceutical composition of claim 5, wherein the pharmaceutically 

acceptable delivery vehicle and/or agent is aluminum phosphate (AIPO4). 

7. A pharmaceutical composition consisting essentially of: 

a) the combination of Ap peptide immunogen constructs of claim 1; 

b) a CpG oligodeoxynucleotide (ODN); and 

c) a pharmaceutically acceptable delivery vehicle and/or adjuvant. 

8. A pharmaceutical composition consisting essentially of: 

a) the combination of Ap peptide immunogen constructs of claim 1 in an equal molar 

ratio; 

b) a CpG oligodeoxynucleotide (ODN); and 

c) a pharmaceutically acceptable delivery vehicle and/or adjuvant, 
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wherein the Ap peptide immunogen constructs, in (a) and the CpG oligodeoxynucleotide 

(ODN) in (b) are in the form of a stabilized immunostimulatory complex and 

wherein the pharmaceutically acceptable delivery vehicle and/or agent in (c) is aluminum 

phosphate (AIPO4). 

9. The pharmaceutical composition of claim 4 for use in the treatment of Alzheimer's 

Disease (AD). 

10. Use of the pharmaceutical composition of claim 4 in the manufacture of a 

medicament for the treatment of Alzheimer's Disease (AD). 

11. A composition comprising a combination of AP peptide immunogen constructs 

consisting of the amino acid sequences of SEQ ID NOs: 64 and 65. 

12. The composition of claim 11, further comprising a CpG oligodeoxynucleotide 

(ODN). 

13. The composition of claim 12, further comprising an adjuvant. 

14. A pharmaceutical composition comprising: 

a) the combination of Ap peptide immunogen constructs of claim 11; 

b) a CpG oligodeoxynucleotide (ODN); and 

c) a pharmaceutically acceptable delivery vehicle and/or adjuvant. 

15. The pharmaceutical composition of claim 14, wherein the combination of Ap 

peptide immunogen constructs are present in an equal molar ratio and wherein the AP 

peptide immunogen constructs and the CpG oligodeoxynucleotide (ODN) are in the form 

of a stabilized immunostimulatory complex. 

16. The pharmaceutical composition of claim 15, wherein the pharmaceutically 

acceptable delivery vehicle and/or agent is aluminum phosphate (AIPO4). 

17. A pharmaceutical composition consisting essentially of: 
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a) the combination of A(3 peptide immunogen constructs of claim 11; 

b) a CpG oligodeoxynucleotide (ODN); and 

c) a pharmaceutically acceptable delivery vehicle and/or adjuvant. 

18. 	A pharmaceutical composition consisting essentially of: 

a) the combination of A(3 peptide immunogen constructs of claim 11 in an equal molar 

ratio; 

b) a CpG oligodeoxynucleotide (ODN); and 

c) a pharmaceutically acceptable delivery vehicle and/or adjuvant, wherein the 13 peptide 

immunogen constructs in (a) and the CpG oligodeoxynucleotide (ODN) in (b) are in the 

form of a stabilized immunostimulatory complex and wherein the pharmaceutically 

acceptable delivery vehicle and/or agent in (c) is aluminum phosphate (A1PO4). 

19. 	The pharmaceutical composition of claim 14 for use in the treatment of dementia 

of the Alzheimer's type. 

20. 	Use of the pharmaceutical composition of claim 14 in the manufacture of a 

medicament for the treatment of dementia of the Alzheimer's type. 

21. 	The pharmaceutical 	composition of claim 6, 	wherein the pharmaceutical 

composition contains 3001.tg of the combination of AO peptide immunogen constructs, 

and wherein the pharmaceutical composition has a volume of 0.5 mL. 

22. 	Use of the pharmaceutical composition of claim 21 in the manufacture of a 

medicament for the treatment of Alzheimer's Disease (AD). 

23. 	The pharmaceutical composition of claim 	16, wherein the pharmaceutical 

composition contains 30011g of the combination of A13 peptide immunogen constructs, 

and wherein the pharmaceutical composition has a volume of 0.5 mL. 

24. 	Use of the pharmaceutical composition of claim 23 in the manufacture of a 

medicament for the treatment of Alzheimer's Disease (AD). 
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