
sequence of native glucagon represented by SEQ ID NO: 1 was substituted with amino acid 

residues having positive and negative charges, and thereby glucagon derivatives were 

synthesized as shown in Table 1 below, 

[TABLE 1] 

SEQ ID NO Amino Acid Sequence Ring Formation 

SEQ ID NO: 1 HS QGTFT SDY SK YLD SRRAQDF V Q WLMNT -

SEQ ID NO: 2 HSQGTFTSDY SKYLD CDRAQDFVQWLMNT -

SEQ ID NO: 3 HSQGTFTSDYSKYLDCERAQDFVQWLMNT -

SEQ ID NO: 4 HSQGTFTSDYSKYLDSCDAQDFVQWLMNT -

SEQ ID NO: 5 HSQGTFTSDYSKYLDSCEAQDFVQWLMNT -

SEQ ID NO: 6 HSQGTFTSDYSKYLDSCEADDFVQWLMNT -

SEQ ID NO: 7 YSQGTFTSDYSKYLDSCEADDFVQWLMNT -

SEQ ID NO: 8 YXQGTFTSDYSKYLDSCDAQDFVQWLINT -

SEQ ID NO: 9 YXQGTFTSDYSKYLDSCDAQDFVVWLINT -

SEQ ID NO: 10 YXQGTFTSDYSKYLDSCDADDFVVWLINT -

SEQ ID NO: 11 YXQGTFTSDY SKYLDEKC AKEF V Q WLMNT -

SEQ ID NO: 12 YXQGTFTSD Y SKYLD SRRAQDF V Q WLMNT -

SEQ ID NO: 13 YXQGTFTSDY S C YLDEKRAKEF V Q WLMNT -

SEQ ID NO: 14 YXQGTFTSDY SK YLDCKRAKEF V Q WLMNT -

SEQ ID NO: 15 YXQGTFTSDY SKYLCEKRAQDFVV WLMNT -

SEQ ID NO: 16 YXQGTFTSD YSKYLD CRRAQVFV Q WLMRT -

SEQ ID NO: 17 YXQGTFTSDYSKYLDCVRAQDFVQWLMRT -

SEQ ID NO: 18 YXQGTFTS D YS KYLD SRRACDFRL WLMNT -

SEQ ID NO: 19 YXQGTFT SDY SKYLCEKRAKEF V Q WLMNT ring formed 

SEQ ID NO: 20 YXQGTFT SDY SKYLDECRAKEF V Q WLMNT ring formed 

SEQ ID NO: 21 YXQGTFTSDYSKYLDEKCAKEFVQWLMNT ring formed 

SEQ ID NO: 22 YXQGTFTSDY SKYLDEKRCKEFVQ WLMNT ring formed 

SEQ ID NO: 23 YXQGTFTSDY SKY CDEKRAKEF V Q WLMNT ring formed 

SEQ ID NO: 24 YXQGTFTSDYSKCLDEKRAKEFVQWLMNT ring formed 

SEQ ID NO: 25 YXQGTFTSDYSKYLDEKRAKCFVQWLMNT ring formed 
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ID NOS: 2 to 34. 

[Claim 5] 

A polynucleotide encoding the glucagon derivative according to any one of claims 1 to 4. 

[Claim 6] 

Use of a glucagon derivative according to any one of claims 1 to 4 as an active ingredient 

in the manufacture of a pharmaceutical composition for preventing or treating hypoglycemia. 

[Claim 7] 

Use of a glucagon derivative according to any one of claims 1 to 4 as an active ingredient 

in the manufacture of a pharmaceutical composition for preventing or treating obesity. 

[Claim 8] 

The use according to claim 6, further comprising a pharmaceutical^ acceptable carrier. 

[Claim 9] 

The use according to claim 7, further comprising a pharmaceutically acceptable carrier. 

[Claim 10] 

The use according to claim 7, wherein the pharmaceutical composition is to be 

administered alone or in combination with a pharmaceutical agent having the effect of 

preventing or treating obesity. 

[Claim 11] 

The use according to claim 7, further comprising a pharmaceutical agent having the effect 

of preventing or treating obesity. 

[Claim 12] 
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The use according to claim 10, wherein the pharmaceutical agent having the effect of 

preventing or treating obesity is selected from the group consisting of a GLP-l receptor agonist, 

a glucose-dependent insulinotropic peptide (GIP) receptor antagonist, a leptin receptor agonist, a 

DPP-IV inhibitor, a Y5 receptor antagonist, a melanin-concentrating hormone (MCH) receptor 

antagonist, a Y2/3/4 receptor agonist, an MC3/4 receptor agonist, a gastric/pancreatic lipase 

inhibitor, a 5HT2c agonist, a P3A receptor agonist, an amylin receptor agonist, a ghrelin 

antagonist, a ghrelin receptor antagonist, FGF1, an FGF21 receptor agonist, a cholecystokinin 

(CCK) receptor agonist, a pancreatic polypeptide (PP) receptor agonist, a dopamine reabsorption 

inhibitor, and a combination thereof. 

[Claim 13] 

The use according to claim 11, wherein the pharmaceutical agent having the effect of 

preventing or treating obesity is selected from the group consisting of a GLP-1 receptor agonist, 

a glucose-dependent insulinotropic peptide (GIP) receptor antagonist, a leptin receptor agonist, a 

DPP-IV inhibitor, a Y5 receptor antagonist, a melanin-concentrating hormone (MCH) receptor 

antagonist, a Y2/3/4 receptor agonist, an MC3/4 receptor agonist, a gastric/pancreatic lipase 

inhibitor, a 5HT2c agonist, a [33A receptor agonist, an amylin receptor agonist, a ghrelin 

antagonist, a ghrelin receptor antagonist, FGF1, an FGF21 receptor agonist, a cholecystokinin 

(CCK) receptor agonist, a pancreatic polypeptide (PP) receptor agonist, a dopamine reabsorption 

inhibitor, and a combination thereof. 

[Claim 14] 

A glucagon derivative according to any one of claims 1 to 4, or a pharmaceutical 

composition containing the same for use in therapy. 
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