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(57) Согласно настоящему изобретению предло-
жены вещества и способы для лечения ожирения
и избыточной массы тела, диабета и других свя-
занных с ним нарушений метаболизма. В частно-
сти, согласно настоящему изобретению предложе-
ны новые пептиды-аналоги глюкагона, эффектив-
ные в таких способах. Действие указанных пепти-
дов может быть опосредовано наличием повышен-
ной селективности в отношении рецептора GLP-1
по сравнению с глюкагоном человека.























































































                         ПЕРЕЧЕНЬ ПОСЛЕДОВАТЕЛЬНОСТЕЙ 
 
<110>  ЗИЛЭНД ФАРМА А/С  
       БЁРИНГЕР ИНГЕЛЬХАЙМ ИНТЕРНАЦИОНАЛЬ ГМБХ   
  
<120>  АНАЛОГИ ГЛЮКАГОНА 
 
<130>  GRF/FP7068281 
 
<140>  PCT/EP2014/072294 
<141>  2014-10-17 
 
<150>  US 61/892,250 
<151>  2013-10-17 
 
<160>  61     
 
<170>  PatentIn version 3.3 
 
<210>  1 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 1 of PCT/EP2014/072294 
 
<400>  1 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Lys Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  2 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is NMeSer 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 2 of PCT/EP2014/072294 
 
<400>  2 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       



 
 
Lys Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  3 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac3c, 1-amino-cyclopropanecarboxylic acid 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 3 of PCT/EP2014/072294 
 
<400>  3 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Lys Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  4 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 4 of PCT/EP2014/072294 
 
<400>  4 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Lys Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  5 
<211>  29 



<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 5 of PCT/EP2014/072294 
 
<400>  5 
 
His Ser His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Lys Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  6 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 6 of PCT/EP2014/072294 
 
<400>  6 
 
His Ala His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Lys Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  7 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is DAla 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 7 of PCT/EP2014/072294 
 
<400>  7 
 



His Xaa His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Lys Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  8 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac3c, 1-amino-cyclopropanecarboxylic acid 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 8 of PCT/EP2014/072294 
 
<400>  8 
 
His Xaa His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Lys Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  9 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 9 of PCT/EP2014/072294 
 
<400>  9 
 
His Xaa His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Lys Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 



<210>  10 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 
<223>  Abu 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 10 of PCT/EP2014/072294 
 
<400>  10 
 
His Thr Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Lys Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  11 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 11 of PCT/EP2014/072294 
 
<400>  11 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Lys Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  12 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is DAla 
 



<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 12 of PCT/EP2014/072294 
 
<400>  12 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Lys Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  13 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 13 of PCT/EP2014/072294 
 
<400>  13 
 
His Pro Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Lys Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  14 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 14 of PCT/EP2014/072294 
 
<400>  14 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Lys Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   



 
 
<210>  15 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 15 of PCT/EP2014/072294 
 
<400>  15 
 
His Xaa His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Lys Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  16 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 
<223>  Aib 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 16 of PCT/EP2014/072294 
 
<400>  16 
 
Tyr Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Lys Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  17 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 



<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 
<223>  Aib 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Lys(Hexadecanoyl-isoGlu) in Compound 17 of PCT/EP2014/072294 
 
<400>  17 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Lys Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Glu Glu  
            20                  25                   
 
 
<210>  18 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound: Peptide X in PCT/EP2014/072294 
 
<220> 
<221>  VARIANT 
<222>  (2)..(2) 
<223>  Xaa is selected from Ala, D-Ala, Ser, N-Me-Ser, Ac3c, Ac4c and  
       Ac5c 
 
<220> 
<221>  VARIANT 
<222>  (2)..(3) 
<223>  Xaa3 is His when Xaa2 is Ser 
 
<220> 
<221>  VARIANT 
<222>  (3)..(3) 
<223>  Xaa is selected from Gln and His 
 
<220> 
<221>  VARIANT 
<222>  (16)..(16) 
<223>  Xaa is selected from Ser and Psi, wherein each Psi is a residue  
       independently selected from Lys, Arg, Orn and Cys and wherein the 
       side chain of each residue Psi is conjugated to a lipophilic  
       substituent 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is selected from Lys and Psi, wherein each Psi is a residue  
       independently selected from Lys, Arg, Orn and Cys and wherein the 
       side chain of each residue Psi is conjugated to a lipophilic  
       substituent 
 
<220> 
<221>  VARIANT 



<222>  (20)..(20) 
<223>  Xaa is selected from His and Psi, wherein each Psi is a residue  
       independently selected from Lys, Arg, Orn and Cys and wherein the 
       side chain of each residue Psi is conjugated to a lipophilic  
       substituent 
 
<220> 
<221>  VARIANT 
<222>  (24)..(24) 
<223>  Xaa is selected from Glu and Psi, wherein each Psi is a residue  
       independently selected from Lys, Arg, Orn and Cys and wherein the 
       side chain of each residue Psi is conjugated to a lipophilic  
       substituent 
 
<220> 
<221>  VARIANT 
<222>  (28)..(28) 
<223>  Xaa is selected from Ser and Psi, wherein each Psi is a residue  
       independently selected from Lys, Arg, Orn and Cys and wherein the 
       side chain of each residue Psi is conjugated to a lipophilic  
       substituent 
 
<400>  18 
 
His Xaa Xaa Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Xaa  
1               5                   10                  15       
 
 
Xaa Ala Ala Xaa Asp Phe Val Xaa Trp Leu Leu Xaa Ala  
            20                  25                   
 
 
<210>  19 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  19 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Xaa Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  20 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 



<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is NMeSer 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  20 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Xaa Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  21 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac3c, 1-amino-cyclopropanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  21 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Xaa Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  22 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 



<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  22 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Xaa Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  23 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  23 
 
His Ser His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Xaa Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  24 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  24 
 



His Ala His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Xaa Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  25 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is DAla 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  25 
 
His Xaa His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Xaa Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  26 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac3c, 1-amino-cyclopropanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  26 
 
His Xaa His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 



Xaa Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  27 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  27 
 
His Xaa His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Xaa Ala Ala His Asp Phe Val Glu Trp Leu Leu Ser Ala  
            20                  25                   
 
 
<210>  28 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound: Peptide X in PCT/EP2014/072294 
 
<220> 
<221>  VARIANT 
<222>  (1)..(1) 
<223>  Xaa is selected from His and Tyr 
 
<220> 
<221>  VARIANT 
<222>  (2)..(2) 
<223>  Xaa is selected from Aib, D-Ser, Ala, D-Ala, Abu, Pro, Ac3c, Ac4c 
       and Ac5c 
 
<220> 
<221>  VARIANT 
<222>  (3)..(3) 
<223>  Xaa is selected from Gln and His 
 
<220> 
<221>  VARIANT 
<222>  (15)..(15) 
<223>  Xaa is selected from Asp and Glu 
 
<220> 



<221>  VARIANT 
<222>  (16)..(16) 
<223>  Xaa is selected from Glu, Lys and Psi, wherein each Psi is a  
       residue independently selected from Lys, Arg, Orn and Cys and  
       wherein the side chain of each residue Psi is conjugated to a  
       lipophilic substituent 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa  is selected from Lys, Arg and Psi, wherein each Psi is a  
       residue independently selected from Lys, Arg, Orn and Cys and  
       wherein the side chain of each residue Psi is conjugated to a  
       lipophilic substituent 
 
<220> 
<221>  VARIANT 
<222>  (18)..(18) 
<223>  Xaa is selected from Ala and Arg 
 
<220> 
<221>  VARIANT 
<222>  (20)..(20) 
<223>  Xaa is selected from Lys, His and Psi, wherein each Psi is a  
       residue independently selected from Lys, Arg, Orn and Cys and  
       wherein the side chain of each residue Psi is conjugated to a  
       lipophilic substituent 
 
<220> 
<221>  VARIANT 
<222>  (24)..(24) 
<223>  Xaa is selected from Glu, Lys and Psi, wherein each Psi is a  
       residue independently selected from Lys, Arg, Orn and Cys and  
       wherein the side chain of each residue Psi is conjugated to a  
       lipophilic substituent 
 
<220> 
<221>  VARIANT 
<222>  (28)..(28) 
<223>  Xaa is selected from Ser, Glu, Lys and Psi, wherein each Psi is a 
       residue independently selected from Lys, Arg, Orn and Cys and  
       wherein the side chain of each residue Psi is conjugated to a  
       lipophilic substituent 
 
<220> 
<221>  VARIANT 
<222>  (29)..(29) 
<223>  Xaa is selected from Ala and Glu 
 
<400>  28 
 
Xaa Xaa Xaa Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Xaa Xaa  
1               5                   10                  15       
 
 
Xaa Xaa Ala Xaa Asp Phe Ile Xaa Trp Leu Glu Xaa Xaa  
            20                  25                   
 
 
<210>  29 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 



<220> 
<223>  Synthetic compound 
 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 
<223>  Abu 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  29 
 
His Thr Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Xaa Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  30 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  30 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Xaa Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  31 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 



<223>  Xaa is DAla 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  31 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Xaa Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  32 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
 
<220> 
<221>  SITE 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  32 
 
His Pro Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Xaa Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  33 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<400>  33 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 



 
Lys Arg Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  34 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<400>  34 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Lys  
1               5                   10                  15       
 
 
Arg Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  35 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<400>  35 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Arg Ala Ala Lys Asp Phe Ile Lys Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  36 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 



 
<400>  36 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Arg Arg Ala Lys Asp Phe Ile Lys Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  37 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<400>  37 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Arg Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Lys Ala  
            20                  25                   
 
 
<210>  38 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<400>  38 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Arg Arg Ala Lys Asp Phe Ile Glu Trp Leu Glu Lys Ala  
            20                  25                   
 
 
<210>  39 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 



 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<400>  39 
 
His Xaa His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Lys Arg Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  40 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  40 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Xaa Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  41 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  



       lipophilic substituent 
 
<400>  41 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Xaa Arg Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  42 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (16)..(16) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  42 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Xaa  
1               5                   10                  15       
 
 
Arg Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  43 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (24)..(24) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  43 
 



His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Arg Ala Ala Lys Asp Phe Ile Xaa Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  44 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (24)..(24) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  44 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Arg Arg Ala Lys Asp Phe Ile Xaa Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  45 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (28)..(28) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  45 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 



Arg Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Xaa Ala  
            20                  25                   
 
 
<210>  46 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (28)..(28) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  46 
 
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Arg Arg Ala Lys Asp Phe Ile Glu Trp Leu Glu Xaa Ala  
            20                  25                   
 
 
<210>  47 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  47 
 
His Xaa His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Xaa Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 



<210>  48 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  SITE 
<222>  (2)..(2) 
<223>  Xaa is Ac4c, 1-amino-cyclobutanecarboxylic acid 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  48 
 
His Xaa His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Xaa Arg Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  49 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 
<223>  Aib 
 
<400>  49 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Lys  
1               5                   10                  15       
 
 
Arg Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  50 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 



<223>  Aib 
 
<400>  50 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Arg Ala Ala Lys Asp Phe Ile Lys Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  51 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 
<223>  Aib 
 
<400>  51 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Lys  
1               5                   10                  15       
 
 
Arg Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  52 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 
<223>  Aib 
 
<400>  52 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Lys  
1               5                   10                  15       
 
 
Arg Ala Ala His Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  53 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 



<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 
<223>  Aib 
 
<220> 
<221>  VARIANT 
<222>  (16)..(16) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  53 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Xaa  
1               5                   10                  15       
 
 
Arg Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  54 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 
<223>  Aib 
 
<220> 
<221>  VARIANT 
<222>  (24)..(24) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  54 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Arg Ala Ala Lys Asp Phe Ile Xaa Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  55 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 



<222>  (2)..(2) 
<223>  Aib 
 
<220> 
<221>  VARIANT 
<222>  (16)..(16) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  55 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Xaa  
1               5                   10                  15       
 
 
Arg Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  56 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 
<223>  Aib 
 
<220> 
<221>  VARIANT 
<222>  (16)..(16) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  56 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Xaa  
1               5                   10                  15       
 
 
Arg Ala Ala His Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  57 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 
<223>  Aib 
 
<220> 



<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  57 
 
Tyr Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Xaa Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Ser Ala  
            20                  25                   
 
 
<210>  58 
<211>  29 
<212>  PRT 
<213>  Artificial sequence 
 
<220> 
<223>  Synthetic compound 
 
<220> 
<221>  MOD_RES 
<222>  (2)..(2) 
<223>  Aib 
 
<220> 
<221>  VARIANT 
<222>  (17)..(17) 
<223>  Xaa is Psi, a residue independently selected from Lys, Arg, Orn  
       and Cys and wherein the side chain of Psi is conjugated to a  
       lipophilic substituent 
 
<400>  58 
 
His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu  
1               5                   10                  15       
 
 
Xaa Ala Ala Lys Asp Phe Ile Glu Trp Leu Glu Glu Glu  
            20                  25                   
 
 
<210>  59 
<211>  29 
<212>  PRT 
<213>  Homo sapiens 
 
<400>  59 
 
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Arg Arg Ala Gln Asp Phe Val Gln Trp Leu Met Asn Thr  
            20                  25                   
 
 
<210>  60 
<211>  8 
<212>  PRT 



<213>  Homo sapiens 
 
<400>  60 
 
Lys Arg Asn Arg Asn Asn Ile Ala  
1               5                
 
 
<210>  61 
<211>  37 
<212>  PRT 
<213>  Homo sapiens 
 
<400>  61 
 
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser  
1               5                   10                  15       
 
 
Arg Arg Ala Gln Asp Phe Val Gln Trp Leu Met Asn Thr Lys Arg Asn  
            20                  25                  30           
 
 
Arg Asn Asn Ile Ala  
        35           
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