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PEPTIDES AND METHODS FOR THE TREATMENT OF DIABETES 

 

BACKGROUND OF THE INVENTION 

Several strategies have been described to prevent the generation of an unwanted 

immune response against an antigen. WO2008/017517 describes a new strategy 5 

using peptides comprising an MHC class II antigen of a given antigenic protein and 

an oxidoreductase motif. These peptides convert CD4+ T cells into a cell type with 

cytolytic properties called cytolytic CD4+ T cells. These cells are capable to kill via 

triggering apoptosis those antigen presenting cells (APC), which present the antigen 

from which the peptide is derived. WO2008/017517 demonstrates this concept for 10 

allergies and auto-immune diseases such as type I diabetes. Herein insulin can act 

as an auto-antigen.  

WO2009101207 and Carlier et al. (2012) Plos one 7,10 e45366 further describe 

the antigen specific cytolytic cells in more detail.  

WO2009101206 describes the use of peptides with an oxidoreductase motif and an 15 

MCH class II epitope of a soluble allo-antigen to prevent an immune response 

against such antigen when used in replacement therapies (e.g. unwanted immune 

response against injected insulin in diabetes patents). 

WO2016059236 discloses further modified peptides wherein an additional Histidine 

is present in the proximity of the oxidoreductase motif. 20 

In the design of a peptide against type I diabetes, many factors can be taken into 

account, such as the type of the auto-antigen (insulin, GAD 65, …), a specific 

domain and epitope of the auto-antigen, the oxidoreductase motif, the length and 

amino-acid acid sequence between the oxidoreductase motif and the epitope 

sequence. 25 

 

SUMMARY  

The present disclosure provides novel peptides derived from Insulin for the 

treatment of type 1 diabetes. 

The peptides of the present disclosure have the advantage that cytolytic CD4+ T 30 

cells which have been generated using these peptides have an increased IFN-

gamma and sFasL production compared to prior art peptides. Also Granzyme B 

production in said CD4+ T cells is believed to be increased. 

The increased expression levels of these markers are indications of a greater 

capacity of the peptides of the present disclosure to generate cytolytic CD4+ T cells 35 

compared to the prior art peptides.   
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The disclosure relates to peptides with a length of between 12 and 50 amino acids, 

comprising the tetrapeptide sequence Cxx[CST] [SEQ ID NO: 1] or [CST]xxC [SEQ 

ID NO: 2] (i.e. the redox motif) and, separated from this tetrapeptide by 0 to 5 

amino acids, preferably by 0 to 4 amino acids (i.e. by a linker), the sequence 

LALEGSLQK [SEQ ID NO: 3] (i.e. the epitope). 5 

Examples of these peptides comprise the sequence Cxx[CST]SLQPLALEGSLQK [SEQ 

ID NO: 4] or [CST]xxCSLQPLALEGSLQK [SEQ ID NO:5]. 

One aspect of the disclosure relates to an isolated immunogenic peptide with a 

length of between 12 and 50 amino acids, comprising the sequence 

Cxx[CST]SLQPLALEGSLQK [SEQ ID NO: 4] or [CST]xxCSLQPLALEGSLQK [SEQ ID 10 

NO:5], wherein x is any amino acid, and wherein [CST] is any one of C, S or T. 

Other examples of these peptides comprise the sequence CxxCSLQPLALEGSLQK 

[SEQ ID NO: 6].  

Other examples of these peptides comprise the sequence 

HCxx[CST]SLQPLALEGSLQK [SEQ ID NO:7] or H[CST]xxCSLQPLALEGSLQK [SEQ ID 15 

NO:8 ]. 

Other examples of these peptides comprise the sequence HCxxCSLQPLALEGSLQK 

[SEQ ID NO: 9].  

Other examples of these peptides comprise the Cxx[CST] [SEQ ID NO: 1] or 

[CST]xxC [SEQ ID NO: 2] redox motif sequence and the sequence 20 

SLQPLALEGSLQKRG [SEQ ID NO: 20]. 

Specific examples of these peptides consist of the sequence 

Cxx[CST]SLQPLALEGSLQK [SEQ ID NO: 4],  

[CST]xxCSLQPLALEGSLQK [SEQ ID NO: 5],  

CxxCSLQPLALEGSLQK [SEQ ID NO:6],  25 

HCxx[CST]SLQPLALEGSLQK [SEQ ID NO:7], 

H[CST]xxCSLQPLALEGSLQK [SEQ ID NO:8], or 

HCxxCSLQPLALEGSLQK [SEQ ID NO:9]. 

Other specific examples of these peptides consist of the sequence 

Cxx[CST]SLQPLALEGSLQKRG [SEQ ID NO: 10],  30 

[CST]xxCSLQPLALEGSLQKRG [SEQ ID NO: 11], 

CxxCSLQPLALEGSLQKRG [SEQ ID NO: 12], 

HCxx[CST]SLQPLALEGSLQKRG [SEQ ID NO:13], 

H[CST]xxCSLQPLALEGSLQKRG [SEQ ID NO:14], or 

HCxxCSLQPLALEGSLQKRG [SEQ ID NO: 15]. 35 

In specific examples of these sequences Cxx[CST] [SEQ ID NO: 1] is CPY[CST] 

[SEQ ID NO: 16], [CST]xxC [SEQ ID NO: 2] is [CST]PYC [SEQ ID NO: 17], more 

specific CxxC [SEQ ID NO: 18] is CPYC [SEQ ID NO:19]. 
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A specific example is the peptide HCPYCSLQPLALEGSLQKRG [SEQ ID NO: 26] 

 

In the above examples the redox motif is at the N terminal side of the epitope. 

In an alternative set of examples the peptides have the redox motif at the C 

terminal side of the epitope. 5 

 

Another aspect of the disclosure relates to any one of the peptides as disclosed 

above for use as a medicament. Another aspect of the disclosure relates to any one 

of the peptides as disclosed above for use in the treatment of type 1 diabetes. 

Another aspect of the disclosure relates to use of the peptide as disclosed above in 10 

the manufacture of a medicament for the treatment of type 1 diabetes. The 

peptides can also be for reducing the symptoms of type 1 diabetes. 

Another aspect relates to pharmaceutical compositions comprising any one of the 

peptides as disclosed above and a pharmaceutically acceptable carrier. 

Another aspect relates to an in vitro method for the generation of a population of 15 

cytolytic CD4+ T cells, against APC presenting insulin epitopes, comprising the 

steps of: 

- providing peripheral blood cells;   

- contacting said cells in vitro with any one of the immunogenic peptides as 

disclosed above; and 20 

- expanding said cells in the presence of IL-2. 

 

Another aspect relates to a population of cells cytolytic CD4+ T cells, against APC 

presenting insulin epitopes, obtainable by the above method. Another aspect 

relates to a population of cells cytolytic CD4+ T cells, against APC insulin presenting 25 

epitopes obtainable by the above method for use as a medicament. 

There is also provided a population of cells obtainable by the above method for use 

in the treatment or prevention of type 1 diabetes. Another aspect relates to a 

population of cytolytic CD4+ T cells, against APC presenting insulin epitopes, 

obtainable by the above method, for use in the treatment of type 1 diabetes. 30 

Another aspect relates to use of a population of cytolytic CD4+ T cells, against APC 

presenting insulin epitopes as disclosed above in the manufacture of a medicament 

for the treatment of type 1 diabetes. 

Another aspect relates to the isolated immunogenic peptide as disclosed above, for 

use in treatment of type 1 diabetes, or for reducing the symptoms of type 1 35 

diabetes. Another aspect relates to use of the isolated immunogenic peptide as 

disclosed above in the manufacture of a medicament for the treatment of type 1 

diabetes, or for reducing the symptoms of type 1 diabetes. 
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BRIEF DESCRIPTION OF THE FIGURES 

Figure 1: Release of sFasL in cell lines generated with p17-003 or p17-001.  

Cells specific for p17-003 or p17-001 (IL5 positive cells; black histograms) were 

restimulated for 24h with antigen presenting cells loaded with peptides p17-003 or 

p17-001, depending of the peptide used for their generation, and supernatant 5 

collected after 24h of co-culture. IL-5 negative cells are for control PBMC 

populations (open histograms). Results represent mean +/- SD of sFasL 

concentration corrected per cell number. 

Figure 2: This figure shows the response of cell lines to stimulation by p17-003 or 

p17-001 in terms of cytokines production.   10 
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CLAIMS 

 

1.   An isolated immunogenic peptide with a length of between 12 and 50 amino acids, 

comprising the sequence Cxx[CST]SLQPLALEGSLQK [SEQ ID NO: 4] or 

[CST]xxCSLQPLALEGSLQK [SEQ ID NO:5], wherein x is any amino acid, and 

wherein [CST] is any one of C, S or T. 

 

2. The peptide according to claim 1, comprising the sequence CxxCSLQPLALEGSLQK 

[SEQ ID NO: 6].  

 

3. The peptide according to claim 1, comprising the sequence 

HCxx[CST]SLQPLALEGSLQK [SEQ ID NO:7] or H[CST]xxCSLQPLALEGSLQK [SEQ ID 

NO:8]. 

 

4. The peptide according to any one of claims 1 to 3, comprising the sequence 

HCxxCSLQPLALEGSLQK [SEQ ID NO: 9].  

 

5.  The peptide according to any one of claims 1 to 4, consisting of amino acid 

sequence HCPYCSLQPLALEGSLQKRG [SEQ ID NO: 26]. 

 

6.  The peptide according to any one of claims 1 to 5 for use as a medicament. 

 

7. The peptide according to any one of claims 1 to 5 for use in the treatment of type 1 

diabetes. 

 

8. Use of the peptide according to any one of claims 1 to 5 in the manufacture of a 

medicament for the treatment of type 1 diabetes. 

 

9. A pharmaceutical composition comprising the peptide of any one of claims 1 to 5 

and a pharmaceutically acceptable carrier. 

 

10. An in vitro method for the generation of a population of cytolytic CD4+ T cells, 

against APC presenting insulin epitopes, comprising the steps of: 

 - providing peripheral blood cells;   

 - contacting said cells in vitro with the peptide of any one of claims 1 to 5; and 

 - expanding said cells in the presence of IL-2. 
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11. A population of cytolytic CD4+ T cells, against APC presenting insulin epitopes, 

obtainable by the method of claim 10. 

 

12. A population of cytolytic CD4+ T cells, against APC presenting insulin epitopes, 

obtainable by the method of claim 10, for use as a medicament. 

 

13. A population of cytolytic CD4+ T cells, against APC presenting insulin epitopes, 

obtainable by the method of claim 10, for use in the treatment of type 1 diabetes. 

 

14. Use of a population of cytolytic CD4+ T cells, against APC presenting insulin 

epitopes according to claim 11 in the manufacture of a medicament for the 

treatment of type 1 diabetes. 

 

15. The isolated immunogenic peptide according to claim 5, for use in treatment of type 

1 diabetes, or for reducing the symptoms of type 1 diabetes. 

 

16. Use of the isolated immunogenic peptide according to claim 5 in the manufacture of 

a medicament for the treatment of type 1 diabetes, or for reducing the symptoms 

of type 1 diabetes.  
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