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0 (57) Abstract: The present invention relates to glucagon-like-1 compounds fused to proteins that have the effect of extending the in 
> vivo half-life of the peptides. These fusion proteins can be used to treat non-insulin dependent diabetes mellitus as well as a variety
;;, of other conditions.
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GLP-1 FUSION PROTEINS 

The present invention relates to glucagon-like peptides 

including analogs and derivatives thereof fused to proteins 

5 that have the effect of extending the in vivo half-life of 

the peptides. These fusion proteins can be used to treat 

non-insulin dependent diabetes mellitus as well as a variety 

of other conditions. 

10 Glucagon-Like Peptide 1 (GLP-1)· is a 37 amino acid 

peptide that is secreted by the L-cells of the intestine in 

response to food ingestion. It has been found to stimulate 

insulin secretion (insulinotropic action), thereby causing 

glucose uptake by cells and decreased serum glucose levels 

15 [see, e.g., Mojsov, S., (1992) Int. J. Peptide Protein

Research, 40:333-343]. ·However, GLP-1 is poorly active. A 

subsequent endogenous cleavage between the 6 th and 7th

position produces a m?re potent biologically active GLP-1(7-

37")OH peptide. Numerous GLP-1 analogs and derivatives are 

20 known and are referred to herein as "GLP-1 compounds." 

These GLP-1 analogs include the _Exendins which are peptides 

found in the venom of the GILA-monster. The Exendins have 

sequence homology to native GLP-1 and can bind the GLP-1 

receptor and initiate the signal transduction cascade 

25 responsible for the numerous activities that have been 

attributed to GLP-1(7-37)OH. 

GLP-1 compounds have a variety of physiologically 

significant activities. Fo.r example, GLP-1 has been shown 

to stimulate insulin release, lower glucagqn secretion, 

30 inhibit gastric emptying, and enhance glucose utilization. 

[Nauck, M.A., et al. (1993) Diabetologia 36:741-744; 

Gutniak, M., et al. (1992) New England J. of Med. 326:1316-

1322; Nauck, M.A., et al., (1993) J. Clin. Invest. 91:301-

307]
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half-life such as the Fe portion of an immunoglobulin or 

albumin. 

Generally, small therapeutic peptides are difficult to 

manipulate because even slight changes in their structure 

5 can affect stability and/or biological activity. This has 

been especially true for GLP-1 compounds currently in 

development. For example, GLP-1(7-37)OH has a tendency to 

undergo a conformational change from a primarily alpha helix 

structure to a primarily beta sheet structure. This beta 

10 sheet form results in aggregated material that is thought to 

be inactive. It was, therefore, surprising tha� 

biologically active GLP-1 fusion proteins with increased 

half-lives could be developed. This was especially 

unexpected given the difficulty of working with GLP-1(7-

15 37)OH alone and the large size of the fusion partner

relative to the small GLP-1 peptide attached.

Compounds of the present invention include heterologous 

fusion proteins comprising a first polypeptide with a N-

20 terminus and a C-terminus fused to a second polypeptide with 

a N-terminus and a C-terminus wherein the first polypeptide 

is a GLP-1 compound and the second polypeptide is selected 

from the group consisting of 

25 

a) human albumin;

b) human albumin analogs; and

c) fragments of human albumin,

and wherein the C-terminus of the first polypeptide is fused 

to the N-terminus of the second polypeptide. 

Compounds of the present invention also include a ·  

30 heterologous fusion protein comprising a first 

35 

polypeptide with a N-terminus and a C-terminus fused to a 

second polypeptide with a N-terminus and a c-terminus 

wherein the first polypeptide is a GLP-1 compound and the 

second polypeptide is selected from the group consisting of 

a) human albumin;
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