
(12) STANDARD PATENT APPLICATION
(19) AUSTRALIAN PATENT OFFICE

(11) Application No. AU 2026202104 A1

(54) Title
Dual Amylin And Calcitonin Receptor Agonists And Uses Thereof

(51) International Patent Classification(s)
A61P 3/10 (2006.01) C07K 14/585 (2006.01)
A61K 47/54 (2017.01) A61K 38/00 (2006.01)

(21) Application No: 2026202104 (22) Date of Filing: 2026.03.18

(43) Publication Date: 2026.04.09
(43) Publication Journal Date: 2026.04.09

(62) Divisional of:
2024219572

(71) Applicant(s)
ELI LILLY AND COMPANY;KeyBioscience SA

(72) Inventor(s)
COSKUN, Tamer;QU, Hongchang;KARSDAL, Morten Asser;ANDREASSEN, Kim
Vietz;HENRIKSEN, Kim

(74) Agent / Attorney
WRAYS PTY LTD, L7 863 Hay St, Perth, WA, 6000, AU

  



ABSTRACT 

The present disclosure related to the field of medicine. More particularly, the 

disclosure is in the field of treatment of diabetes, obesity, and/or dyslipidemia. The 

disclosure relates to compounds that agonize both the calcitonin and amylin 

receptors and can lower food intake, body weight, glucose and/or triglycerides, so 

can be used to treat diabetes, obesity and/or dyslipidemia. The present disclosure 

also includes pharmaceutical compositions containing such compounds and 

therapeutic uses of such compounds and compositions. 
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DUAL AMYLIN AND CALCITONIN RECEPTOR AGONISTS AND USES

THEREOF

The present disclosure relates to the field of medicine. More particularly, the

5 disclosure is in the field of treatment of diabetes, obesity, non-alcoholic steatohepatitis

(NASH), and/or dyslipidemia. The disclosure relates to compounds that agonize both the

amylin and calcitonin receptors and can therefore lower food intake, body weight,

glucose, and/or triglycerides, and may be used to treat diabetes, obesity, NASH, and/or

dyslipidemia. The present disclosure also includes pharmaceutical compositions

10 containing such compounds, and therapeutic uses of such compounds and pharmaceutical

compositions.

Amylin is a peptide hormone that is co-secreted with insulin from the pancreatic

ß-cells and is deficient in people with diabetes. It inhibits glucagon secretion, delays

gastric emptying, and acts as a satiety agent. An amylin analog, pramlintide, is available

15 to treat diabetic patients who use insulin because it lowers blood sugar levels. The

elimination half-life of this medicine is less than an hour and it is used at mealtimes, so a

patient needs multiple doses in one day to use this medicine in therapy.

Calcitonin is a hormone that is produced in the thyroid gland that plays a role in

regulating levels of calcium and phosphate in the blood. Salmon calcitonin is available to

20 treat conditions with high levels of calcium in the blood, such as hypercalcemia. Salmon

calcitonin has a short half-life of less than two hours, so a patient needs to dose once a

day or multiple times a day to use this peptide in therapy.

It has been shown that compounds which agonize both the amylin and calcitonin

receptors have positive effects such as lowering blood glucose levels and inducing weight

25 loss. See WO2016/034604, WO2015/071229 and WO2010/085700. The natural half-life

of known amylin and calcitonin receptor agonists is short, so an extended time action is

desirable. However, chemical modifications intended to extend activity time have also,

thus far, shown a decrease in potency. In addition, agonists of the amylin and calcitonin

receptors have stability challenges due to their tendency to fibrillate and the presence of a

30 labile disulfide bond at neutral pH.
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There is a need for alternative compounds that agonize both the amylin and

calcitonin receptors. In addition, the need exists for dual amylin and calcitonin receptor

5

10

15

20

25

30

risk of immunogenicity and a low level of fibrillation. The pharmacokinetic properties of
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-3-

present disclosure are useful for making such compounds for use in therapy. Methods for

combining the presently disclosed compounds with incretins or incretin analogs are also

5 disclosed.

One of the compounds of the disclosure, Compound I, comprises the following

sequence: Acetyl-ASHLSTAVLGKLS-Aib-ELHKLEDYPRTDVGAESP-NH(SEQ ID

NO:1), or a pharmaceutically acceptable salt thereof. Below is a depiction of the

structure of Compound I using the standard single letter amino acid codes with the

10 exception of residues Acetyl-A1, Aib14, and P32-NH, where the structures of these

amino acid residues have been expanded:

o
H2N

O 0ZI
H
N SHLSTAVLGKLS-N

IZH

ELHKLEDYPRTDVGAES-N

Accordingly, one of the compounds of the present disclosure is:

oH2N

ZI
H SHLSTAVLGKLS-N HNH
N ELHKLEDYPRTDVGAES-N

15

or a pharmaceutically acceptable salt thereof.

The compound comprising SEQ ID NO:1, or a pharmaceutically acceptable salt

thereof, may further comprise one of more additional elements to extend the half-life of

the compound. Elements that could be added to a compound comprising SEQ ID NO:1

20 for this purpose, with or without a linker and at any suitable position in the sequence,

include the Fc portion of an immunoglobulin, fragments of the Fc portion of an

immunoglobulin, human serum albumin (HSA), VHH, a variant of a VHH (variable

domain of heavy chain antibodies) nanobody, fragments of human serum albumin, a C-

C monoacid, a C-C diacid, and a polyethylene glycol (PEG) moiety or PEG

25 alternative (e.g., polysarcosine). Other elements that could be added to a compound
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position in the sequence can also include, a C-C monoacid, or a C-C diacid, a C-

C monoacid, or a C-C diacid.

5

(CHCO) on the alanine amino acid residue at the N-terminus of the peptide. This is

10

description.

15 embodiment, a compound comprising SEQ ID NO:1 is acylated at the epsilon amino

group on the lysine sidechain and consequently has an extended half-life. In a specific

20

25

30

consisting essentially of SEQ ID NO:1 is acylated at the epsilon amino group on the
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-5-

Compound II, consisting essentially of the following sequence

Acetyl-ASHLSTAVLGK(2-[2-(2-Amino-ethoxy)-ethoxy]-acetyl)-(+-Gilu)-CO-(CH)is-

5 COH)LS-Aib-ELHKLEDYPRTDVGAESP-NH (SEQ ID NO:2), or a pharmaceutically

acceptable salt thereof. Below is a depiction of the structure of Compound II using the

Aib14, and P32-NH, where the structures of these amino acid residues have been

expanded.

O
O

HO o
HN

o 0 OH

0

ZI

N o
HN 0 o

ZIN
H

o
o

HN
o 0H H

Hours

H
10 O

Accordingly, one of the compounds of the present disclosure is:

o
O

HO o
HN

o o OHZIH
o N o

HN 0 o
ZIN
H

o
OH2N

o OZI

N
L $ HN NH

SHLSTAVLG ZI
N -ELHKLEDYPRTDVGAES-N

o ,

or a pharmaceutically acceptable salt thereof.

Another embodiment of the present disclosure provides a pharmaceutical

15 composition comprising the compound comprising SEQ ID NO:1, or a pharmaceutically

acceptable salt thereof, and one or more pharmaceutically acceptable excipients. Another

embodiment of the present disclosure provides a pharmaceutical composition comprising

the compound comprising SEQ ID NO:2, or a pharmaceutically acceptable salt thereof,

and one or more pharmaceutically acceptable excipients.
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Another embodiment of the present disclosure provides a method of treating

diabetes in a patient in need thereof, comprising administering to the patient an effective

5

thereof. A preferred embodiment of the present disclosure provides a method of treating

10
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-7-

embodiment of the present disclosure provides a method of treating obesity in a patient in

need thereof, comprising administering to the patient a pharmaceutical composition

5 comprising a compound comprising SEQ ID NO:2.

Another embodiment of the present disclosure provides a method of treating

effective amount of a compound comprising SEQ ID NO:1, or a pharmaceutically

acceptable salt thereof. Another embodiment of the present disclosure provides a method

10 of treating dyslipidemia in a patient in need thereof, comprising administering to the

patient an effective amount of a compound comprising SEQ ID NO:2, or a

pharmaceutically acceptable salt thereof. Another embodiment of the present disclosure

provides a method of treating dyslipidemia in a patient in need thereof, comprising

administering to the patient a pharmaceutical composition comprising a compound

15 comprising SEQ ID NO:1. Another embodiment of the present disclosure provides a

method of treating dyslipidemia in a patient in need thereof, comprising administering to

the patient a pharmaceutical composition comprising a compound comprising SEQ ID

NO:2.

Another embodiment of the present disclosure provides a method of treating

20 NASH in a patient in need thereof, comprising administering to the patient an effective

amount of a compound comprising SEQ ID NO:1, or a pharmaceutically acceptable salt

thereof. Another embodiment of the present disclosure provides a method of treating

NASH in a patient in need thereof, comprising administering to the patient an effective

amount of a compound comprising SEQ ID NO:2, or a pharmaceutically acceptable salt

25 thereof. Another embodiment of the present disclosure provides a method of treating

NASH in a patient in need thereof, comprising administering to the patient a

pharmaceutical composition comprising a compound comprising SEQ ID NO:1. Another

embodiment of the present disclosure provides a method of treating NASH in a patient in

need thereof, comprising administering to the patient a pharmaceutical composition

30 comprising a compound comprising SEQ ID NO:2
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Another embodiment of the present disclosure provides a method of lowering

food intake in a patient in need thereof, comprising administering to the patient an

5

pharmaceutically acceptable salt thereof. Another embodiment of the present disclosure

10
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of lowering blood glucose in a patient in need thereof, comprising administering to the
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-9-

of lowering blood glucose in a patient in need thereof, comprising administering to the

patient a pharmaceutical composition comprising a compound comprising SEQ ID NO:1.

5 Another embodiment of the present disclosure provides a method of lowering blood

glucose in a patient in need thereof, comprising administering to the patient a

Another embodiment of the present disclosure provides a method of lowering

triglycerides in a patient in need thereof, comprising administering to the patient an

10 effective amount of a compound comprising SEQ ID NO:1, or a pharmaceutically

acceptable salt thereof. Another embodiment of the present disclosure provides a method

of lowering triglycerides in a patient in need thereof, comprising administering to the

patient an effective amount of a compound comprising SEQ ID NO:2, or a

pharmaceutically acceptable salt thereof. Another embodiment of the present disclosure

15 provides a method of lowering triglycerides in a patient in need thereof, comprising

administering to the patient a pharmaceutical composition comprising a compound

comprising SEQ ID NO:1. Another embodiment of the present disclosure provides a

method of lowering triglycerides in a patient in need thereof, comprising administering to

a patient a pharmaceutical composition comprising a compound comprising SEQ ID

20 NO:2.

Another embodiment of the present disclosure provides a method of treating

diabetes in a patient in need thereof, wherein the compound comprising SEQ ID NO:1 is

administered once weekly. Another embodiment of the present disclosure provides a

method of treating diabetes in a patient in need thereof, wherein the compound

25 comprising SEQ ID NO:2 is administered once weekly.

Another embodiment of the present disclosure provides a method of treating Type

2 diabetes in a patient in need thereof, wherein the compound comprising SEQ ID NO:1

is administered once weekly. Another embodiment of the present disclosure provides a

method of treating Type 2 diabetes in a patient in need thereof, wherein the compound

30 comprising SEQ ID NO:2 is administered once weekly.
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Another embodiment of the present disclosure provides a method of treating

obesity in a patient in need thereof, wherein the compound comprising SEQ ID NO:1 is

5

dyslipidemia in a patient in need thereof, wherein the compound comprising SEQ ID
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-11-

NO:1 is administered once weekly. Another embodiment of the present disclosure

provides a method of lowering triglycerides in a patient in need thereof, wherein the

5 compound comprising SEQ ID NO:2 is administered once weekly.

Another embodiment of the presently disclosed compounds provides a compound

therapy. Another embodiment of the present disclosure provides a pharmaceutical

composition comprising SEQ ID NO:1 for use in therapy. Another embodiment of the

10 presently disclosed compounds provides a compound comprising SEQ ID NO:2, or a

pharmaceutically acceptable salt thereof, for use in therapy. Another embodiment of the

present disclosure provides a pharmaceutical composition comprising SEQ ID NO:2 for

use in therapy.

Another embodiment of the presently disclosed compounds provides a compound

15 comprising SEQ ID NO:1, or a pharmaceutically acceptable salt thereof, for use in the

treatment of diabetes. Another embodiment of the present disclosure provides a

pharmaceutical composition comprising SEQ ID NO:1 for use in the treatment of

diabetes. Another embodiment of the presently disclosed compounds provides a

compound comprising SEQ ID NO:2, or a pharmaceutically acceptable salt thereof, for

20 use in the treatment of diabetes. Another embodiment of the present disclosure provides a

pharmaceutical composition comprising SEQ ID NO:2 for use in the treatment of

diabetes.

Another embodiment of the presently disclosed compounds provides a compound

comprising SEQ ID NO:1, or a pharmaceutically acceptable salt thereof, for use in the

25 treatment of Type 2 diabetes. Another embodiment of the present disclosure provides a

pharmaceutical composition comprising SEQ ID NO:1 for use in the treatment of Type 2

diabetes. Another embodiment of the presently disclosed compounds provides a

compound comprising SEQ ID NO:2, or a pharmaceutically acceptable salt thereof, for

use in the treatment of Type 2 diabetes. Another embodiment of the present disclosure

30 provides a pharmaceutical composition comprising SEQ ID NO:2 for use in the treatment

of Type 2 diabetes.
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-12-

Another embodiment of the presently disclosed compounds provides a compound

comprising SEQ ID NO:1, or a pharmaceutically acceptable salt thereof, for use in the

5

treatment of obesity. Another embodiment of the present disclosure provides a

10

15

20

25

manufacture of a medicament for the treatment of diabetes. Another embodiment of the

30
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-13-

diabetes. In another preferred embodiment of the present disclosure provides for the use

of a compound comprising SEQ ID NO:2, or a pharmaceutically acceptable salt thereof,

5 in the manufacture of a medicament for the treatment of diabetes.

Another embodiment of the present disclosure provides for the use of a compound

manufacture of a medicament for the treatment of obesity. Another embodiment of the

present disclosure provides for the use of a compound comprising SEQ ID NO:2, or a

10 pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

treatment of obesity.

Another embodiment of the present disclosure provides for the use of a compound

comprising SEQ ID NO:1, or a pharmaceutically acceptable salt thereof, in the

manufacture of a medicament for the treatment of dyslipidemia. Another embodiment of

15 the present disclosure provides for the use of a compound comprising SEQ ID NO:2, or a

pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

treatment of dyslipidemia.

Another embodiment of the present disclosure provides for the use of a compound

comprising SEQ ID NO:1, or a pharmaceutically acceptable salt thereof, in the

20 manufacture of a medicament for the treatment of NASH. Another embodiment of the

present disclosure provides for the use of a compound comprising SEQ ID NO:2, or a

pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

treatment of NASH.

Another embodiment of the presently disclosed compounds is the compound of

25 SEQ ID NO:1 where the half-life (t/) is extended.

Another embodiment of the present disclosure is a method of treating a condition

in patient in need thereof, selected from the group consisting of: diabetes, obesity, NASH,

compound comprising SEQ ID NO:1, or a pharmaceutically acceptable salt thereof, in

30 combination with an effective amount of an incretin or incretin analog. Another

embodiment of the present disclosure is a method of treating a condition in a patient in
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-14-

need thereof, selected from the group consisting of: diabetes, obesity, NASH, and/or

dyslipidemia, comprising administering to the patient an effective amount of a compound

5

NASH, and/or dyslipidemia, comprising administering to a patient in need of such

10

15

20

25

patient in need of such treatment an effective amount of a compound comprising SEQ ID

30
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-15-

with a dual GIP/GLP-1 agonist selected from the group consisting compounds comprising

Compound VI (SEQ ID NO:9) and Compound VII (SEQ ID NO:10). In a particular

5 embodiment of the present disclosure is a method of treating a patient with diabetes,

obesity, NASH, and/or dyslipidemia, comprising administering to a patient in need of

combination with a dual GIP/GLP-1 agonist. In a particular embodiment of the present

disclosure is a method of treating a patient with diabetes, obesity, NASH, and/or

10 dyslipidemia, comprising administering to a patient in need of such treatment an effective

amount of a compound comprising SEQ ID NO:2, or a pharmaceutically acceptable salt

thereof, in combination with a dual GIP/GLP-1 agonist selected from the group consisting

of compounds comprising Compound VI (SEQ ID NO:9) and Compound VII (SEQ ID

NO:10).

15 In a particular embodiment of the present disclosure is a method of treating a

patient with diabetes, obesity, NASH, and/or dyslipidemia, comprising administering to a

patient in need of such treatment an effective amount of a compound comprising SEQ ID

NO:1, or a pharmaceutically acceptable salt thereof, in combination with a triagonist of

glucagon, GIP, and GLP-1. In a particular embodiment of the present disclosure is a

20 method of treating a patient with diabetes, obesity, NASH, and/or dyslipidemia,

comprising administering to a patient in need of such treatment an effective amount of a

compound comprising SEQ ID NO:2, or a pharmaceutically acceptable salt thereof, in

combination with a triagonist of glucagon, GIP, and GLP-1. In a particular embodiment

of the present disclosure is a method of treating a patient with diabetes, obesity, NASH,

25 and/or dyslipidemia, comprising administering to a patient in need of such treatment an

effective amount of a compound comprising SEQ ID NO:1, or a pharmaceutically

acceptable salt thereof, in combination with a triagonist of glucagon, GIP, and GLP-1

disclosure is a method of treating a patient with diabetes, obesity, NASH, and/or

30 dyslipidemia, comprising administering to a patient in need of such treatment an effective

amount of a compound comprising SEQ ID NO:2, or a pharmaceutically acceptable salt
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-16-

thereof, in combination with a triagonist of glucagon, GIP, and GLP-1 comprising

Compound V (SEQ ID NO:8).

5

oxyntomodulin. In a particular embodiment of the presently disclosed compounds is a

10

15

20

25

patient with diabetes, obesity, NASH, and/or dyslipidemia, comprising administering to a

30
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-17-

Another embodiment of the present disclosure is the method of treating a patient

with diabetes, obesity, NASH, and/or dyslipidemia, comprising administering to a patient

5 in need of such treatment an effective amount of a compound comprising SEQ ID NO:1,

or a pharmaceutically acceptable salt thereof, in combination with an incretin or incretin

acceptable salt thereof, is administered prior to the administration of the incretin or

incretin analog. Another embodiment of the present disclosure is the method of treating a

10 patient with diabetes, obesity, NASH, and/or dyslipidemia, comprising administering to a

patient in need of such treatment an effective amount of a compound comprising SEQ ID

NO:2, or a pharmaceutically acceptable salt thereof, in combination with an incretin or

incretin analog wherein the compound comprising SEQ ID NO:2, or a pharmaceutically

acceptable salt thereof, is administered prior to the administration of the incretin or

incretin analog.

Another embodiment of the present disclosure is the method of treating a patient

with diabetes, obesity, NASH, and/or dyslipidemia, comprising administering to a patient

in need of such treatment an effective amount of a compound comprising SEQ ID NO:1,

or a pharmaceutically acceptable salt thereof, in combination with an incretin or incretin

20 analog wherein the incretin or incretin analog is administered prior to the administration

of the compound comprising SEQ ID NO:1, or a pharmaceutically acceptable salt thereof.

Another embodiment of the present disclosure is the method of treating a patient with

diabetes, obesity, NASH, and/or dyslipidemia, comprising administering to a patient in

need of such treatment an effective amount of a compound comprising SEQ ID NO:2, or

25 a pharmaceutically acceptable salt thereof, in combination with an incretin or incretin

analog wherein the incretin or incretin analog is administered prior to the administration

of the compound comprising SEQ ID NO:2, or a pharmaceutically acceptable salt thereof.

ID NO:1 for use in separate, simultaneous, or sequential combination with an incretin or

30 incretin analog for the treatment of diabetes, obesity, NASH, and/or dyslipidemia.

Another embodiment of the present disclosure is the compound comprising SEQ ID NO:2
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-18-

for use in separate, simultaneous, or sequential combination with an incretin or incretin

analog for the treatment of diabetes, obesity, NASH, and/or dyslipidemia.

5

treatment of diabetes.

10

15

20

25

Unless defined otherwise, all technical and scientific terms used herein have the

30
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-19-

Moreover, reference to an element by the indefinite article "a" or "an" does not

exclude the possibility that more than one element is present, unless the context clearly

5 requires that there be one and only one element. The indefinite article "a" or "an" thus

usually means "at least one."

polypeptide, that activates a target receptor and that elicits at least one in vivo or in vitro

effect elicited by a native agonist for that receptor.

10 The term "combination" as used herein means compounds presently disclosed

may be used in simultaneous, separate or sequential combination with one or more

additional therapeutic agents useful for inducing weight loss, treating diabetes, conditions

related to diabetes, obesity, NASH, and/or dyslipidemia. Non-limiting examples of the

additional therapeutic agents that can be combined with the claimed compounds include:

15 insulin or insulin analogs; incretin compounds or incretin analogs, such as glucagon-like-

peptide-1 (GLP-1) or GLP-1 analogs, gastric inhibitory polypeptide (GIP) or GIP

analogs, oxyntomodulin or oxyntomodulin analogs; dual GIP/GLP-1 agonists;

Gcg/GIP/GLP-1 triagonists (triagonists of glucagon, GIP, and GLP-1); or combinations

of any of the foregoing agents. The claimed compounds and the additional therapeutic

20 agent(s) can be co-administered through the same delivery route and device such as a

single pill, capsule, tablet, or injectable formulation; or separately administered either at

the same time in separate delivery devices or routes; or administered sequentially.

The term "diabetes" refers to a disease in which the body's ability to produce or

respond to the hormone insulin is impaired, resulting in abnormal metabolism of

25 carbohydrates and elevated levels of glucose in the blood and urine. As used herein, the

term diabetes may refer to a chronic condition that affects the way the body processes

blood sugar, or glucose, e.g., type 2 diabetes mellitus (T2DM); a chronic condition in

condition in which blood sugar is high, but not high enough to be type 2 diabetes, e.g.,

30 pre-diabetes; a form of high blood sugar affecting pregnant women, e.g., gestational

diabetes.
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The term "dyslipidemia" as used herein refers to a disorder of lipoprotein

metabolism, including lipoprotein overproduction or deficiency. Dyslipidemias may be

5

The term "incretin" as used herein refers to a group of endogenous metabolic

10

15

20

25

containing the presently disclosed compounds, upon which single or multiple dose

30
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and/or a reduction in triglyceride levels. A dose can include a higher initial loading dose,

followed by a lower dose.

5 The term "patient," refers to an animal, and preferably to a human. In certain

embodiments, the patient, preferably a human, is further characterized with a disease,

both the amylin and calcitonin receptors. Pharmaceutical compositions comprising the

presently disclosed compounds may be administered orally or parenterally to patients in

10 need of such treatment. Parenteral administration may be performed by subcutaneous,

intramuscular or intravenous injection by means of a syringe, optionally a pen-like

syringe, or mechanical driven injector. Alternatively, parenteral administration can be

performed by means of an infusion pump. Embodiments of the presently disclosed

compounds provide pharmaceutical compositions suitable for administration to a patient

15 comprising administering to a patient in need thereof a therapeutically effective amount

of a compound presently disclosed and one or more pharmaceutically acceptable

excipients. Such pharmaceutical compositions may be prepared by any of a variety of

techniques using conventional excipients for pharmaceutical products which are well

known in the art. (Remington's Pharmaceutical Sciences, 21st Edition, University of the

20 Sciences in Philadelphia, Philadelphia, PA, USA (2006)).

The term "NASH" as used herein stands for non-alcoholic steatohepatitis, aka

fatty liver disease. "NASH" also refers to liver inflammation and damage caused by a

buildup of fat in the liver. "NASH" also refers to a subtype of nonalcoholic fatty liver

disease ("NAFLD). In some embodiments, "NASH" may be synonymous with

25 "NAFLD."

The term "obesity" as used herein refers to a disorder involving excess body fat

that increases the risk of health problems. The term "obesity" also refers to weight that is

also refers to a BMI greater than 30.0. As used herein, body mass index (BMI) refers to a

30 person's weight in kilograms divided by the square of height in meters.
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Certain abbreviations are defined as follows: "Aib" refers to 2-aminoisobutyric

acid; "AMY1" refers to amylin receptor 1; "cAMP" refers to cyclic adenosine

5

acid; "HTRF" refers to homogeneous time resolved fluorescence; "IBMX" refers to 1-

10

15

20

25
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0

o 0

Then, the resin is thoroughly washed with DCM for 6 times to remove residual DMF.

The Mtt protecting group on the lysine at position 11 is selectively removed from the

peptide resin using two treatments of 30% hexafluoroisopropanol (Oakwood Chemicals)

5

Synthesis of Compound II is made according to the following steps. Subsequent

attachment of the fatty acid-linker moiety is accomplished by coupling of 2-[2-(2-Fmoc-

amino-ethoxy)-ethoxy]-acetic acid (Fmoc-AEEA-OH, ChemPep, Inc.), Fmoc-glutamic

acid -t-butyl ester (Fmoc-Glu-OtBu, Ark Pharm, Inc.), mono-OtBu- eicosanoic acid

10 (WuXi AppTec, Shanghai, China). 3-Fold excess of reagents (AA: PyAOP: DIEA=1: 1 :1

mol/mol) are used for each coupling that is 1-hour long.

After the synthesis is complete, the peptide resin is washed with DCM, and then

thoroughly air-dried. The dry resin is treated with 10 mL of cleavage cocktail (TFA:

water: triisopropylsilane, 95:2.5:2.5 v/v) for 2 hours at room temperature. The resin is

15 filtered off, washed twice each with 2 mL of neat TFA, and the combined filtrates are

treated with 4-fold cold diethyl ether (-20°C) to precipitate the crude peptide. The

peptide/ether suspension is then centrifuged at 3500 rpm for 2 min to form a solid pellet,

the supernatant is decanted, and the solid pellet is triturated with ether two additional

times and dried in vacuo. The crude peptide is solubilized in 20% acetonitrile / 20%

20 acetic acid / 60% water and purified by RP- HPLC on a Waters Xselect Peptide CSH C18

prep column 130A 5um 19x150mm PN 186007021) with a linear gradient using 100%

acetonitrile and 0.1% TFA/water buffer system (20-40% acetonitrile in 60 min). The

purity of peptide is assessed using analytical RP-HPLC and pooling criteria is >95%. The

main pool purity of Compound I is found to be >99.0%. Subsequent lyophilization of the

25 final main product pool yields the lyophilized peptide TFA salt. The molecular weight is

determined by LC/MS. Average MW=3447.8 Da. Expected mass: (M+3H): 1150.3,

found 1150.0.
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The main pool purity of Compound II is found to be >98.0%. Subsequent

lyophilization of the final main product pool yields the lyophilized peptide TFA salt. The

molecular weight is determined by LC/MS. Average MW=4191.8 Da. Expected mass:

(M+3H): 1398.2, found 1398.2. Below is a schematic of Compound II (SEQ ID NO:2).

o
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20

25 diluted in DMSO are added (200 nL/well) in a 1:3 dilution series using ECHO acoustic
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5 The amount of intracellular cAMP is quantitated using HTRF technology

10 of fluorescence at 665 to 620 nm. The raw data are converted to cAMP amount

values are calculated from the top-bottom range of the concentration response curve

defined using 1 nM salmon CT (Bachem) as the maximum and buffer alone as the

minimum with a four-parameter logistic curve fitting program (Genedata Screener®

15 v12.0.4). The compounds of the present application show activity at the amylin and

calcitonin receptors as shown in Table 1.

Table 1. Activity of Compounds I and II at Amylin and Calcitonin Receptors.

Compound hAMY1 cAMP EC50 (pM) hCT cAMP EC50 (pM)

Compound I 49.3 ± 8.04 (n=4) 31.7 ± 5.8 (n=3)

Compound II 49.4 ± 5.14 (n=7) 40.9 ± 14.7 (n=4)

Pramlintide 44.0 ± 4.79 (n=22) 2320 ± 408 (n=18)

Human calcitonin 397 ± 63.5 (n=7) 106 ± 20.5 (n=6)

20 Example 3: In Vivo Efficacy in Normal Rat Models

Male Sprague Dawley (SD) rats from Envigo Laboratories weighing

approximatlely 300 grams are used to evaluate the effects of Compound II on acute

reductions in food intake and body weight loss in vivo during a 96-hour evaluation

study. The rats are maintained under approved Animal Care and Use protocols for Lilly

25 Research Laboratories and are housed individually on a 12 hour reverse light cycle from
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measured and vehicle (20mM Tris pH8, 50mg/mL D-mannitol, 0.02% PS80)

or Compound II (SEQ ID NO:2) alone in vehicle (20mM Tris pH8, 50mg/mL D-

mannitol, 0.02% PS80) are subcutaneously administered at different doses.

Animal body and food weights are measured at 24-, 48-, 72- and 96-hours post-

5

calculated. The results are listed below in Tables 2 and 3. All data is indicated

as the mean daily food intake and percent body weight decrease. As demonstrated by the

results, Compound II has an effect to reduce food consumption and reduce body weight

acutely and in a dose-dependent manner. Also, even very low doses show efficacy in

10

Table 2: Effect of Compound II on Daily Food Intake in Sprague-Dawley Rats.

Dose Daily Food Intake (grams)

0h 24h 48h 72h 96h

Control 0.00 18.58 20.42 19.88 20.12

0.1 16.12 19.65 19.93 21.60

0.3 0.00 15.55 18.65 20.47 21.32

19.77 21.03

3 0.00 5.32 10.22 14.88 18.78

10 0.00 2.77 15.45

30 0.00 3.75 0.30 5.67 14.85

15

Rats.

Dose
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3 0.00 -3.63 -4.68 -4.66 -3.26

0.00 -5.67 -10.02 -9.88 -8.95

Example 4: In Vivo Efficacy in Diet Induced Obese (DIO) Rats

5

individually housed in a temperature-controlled (24 °C) facility with 12-hour light/dark

cycle (lights on 2200) and free access to food (TD95217) and water.

10

710 grams.

15

quantitative nuclear magnetic resonance (QMNR, EchoMRI LLC, Houston, TX) on Days

20 -1 (one day prior to treatment) and 15.

At the end of the study, blood is collected to measure blood glucose and plasma

insulin. Blood glucose is measured by AccuChek glucometers (Roche, Indianapolis, IN).

All data are presented as mean ± SEM of 5 animals per group. Statistical analysis

25 is performed using repeated measures ANOVA, followed by Dunnett's method for

multiple comparisons. Significant differences are identified at p<0.05.

Compound II reduces body weight and food intake in male DIO rats in a dose-

dependent manner. Reduced body weight is likely primarily due to reduction in fat mass.
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Tables 4 and 5.

Body composition measurements are done on Day 0 and Day 14. The change from

5

14. All data are presented as mean ± SEM of 5 animals per group from Day 14.

Statistical analysis is performed using repeated measures ANOVA, followed by

Dunnett's method for multiple comparisons. Significant differences are identified at

p<0.05.

10

Compound Body Weight Cumulative Food Fat Mass Change (g)

(dose) Change (g) Intake (g)

Vehicle 8.36±3.69 236.38±6.08 3.58±1.0

Compound II 4.32±1.66 235.58±6.34 4.93±2.96

(0.1 nmol/kg)

Compound II -18.74±3.31* 197.14±14.35 -10.62±2.80*

(0.3 nmol/kg)

Compound II -38.30±5.67* 163.56±13.40* -22.42±4.74*

(1 nmol/kg)

Compound II -59.84±5.32* 125.70±12.36* -38.09±3.64*

110.12±11.24* -43.26±0.81*

(30 nmol/kg)
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Table 5: The effect of Compound II treatment on fasting blood glucose, insulin,

insulin resistance index (HOMA-IR=fasting glucose[mmol/L] X Fasting Insulin

[µU/ml])/22.5) and glucose area under the curve for 60 minutes (AUC 60 min)

5

(dose) Glucose Insulin [FI] [(FG X AUC (60 min)

[FG](mmol/L) (µU/ml) FI)/22.5] during OGTT

Compound II 6.50±0.13 35.06±4.89 10.22±1.56 11367.75±486.94*

(0.3 nmol/kg)

Compound II 6.78±0.28 23.84±2.15* 7.26±0.93* 11189.25±657.87*

7.04±0.20 28.08±2.51 8.72±0.62 10959.75±507.17*

6.02±0.38 15.16±3.63* 4.02±0.91* 9936.00±752.37*

5.86±0.32* 11.92±2.46* 3.20±0.76* 10014.00±538.58*

* Significant differences are identified at p<0.05

Example 5: Pharmacokinetic Behavior of Compound II

Plasma concentration of Compound II is determined by a qualified Liquid

10

BioSciences LLC, Ithaca, NY. Compound II and an analog as an internal standard are

extracted from 100% species-specific plasma using protein precipitation followed by
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In a monkey pharmacokinetics study, male and female Cynomolgus monkeys are

administered a single subcutaneous dose of 20 nmol/kg (0.084 mg/kg) of Compound II in

5

pharmacokinetic characterization. The results are shown in Table 6.

Table 6: Individual and Mean Plasma Pharmacokinetic Parameters Following a

10 Single 20 nmol/kg Subcutaneous Dose of Compound II to Male and Female

Animal T1/2 Tmax Cmax AUCo-inf CL/F
Compound

ID (hr) (hr) (nmol/L) (hr*nmol/L) (mL/hr/kg)

P0001 185 12 198 50355 0.40

P0101 170 72 138 44678

Mean 178 42 168 47516 0.42

concentration, AUC-inf= area under the curve from time 0 hours to infinity, CL/F =

clearance/bioavailability.

15

subcutaneous dose of 20 nmol/kg (0.084 mg/kg) of Compound II in Tris-mannitol buffer

120-, and 144- hours post-dose for pharmacokinetic characterization. The results are

20 shown in Table 7.
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5 Sprague Dawley Rats

CL/F
ID (hr) (hr) (nmol/L) (hr*nmol/L) (mL/hr/kg)

R0001 47 48 88 8409 2.38

Mean 58 24 90 8588 2.33

SD 10 21 9 157 0.04

10 infinity, CL/F = clearance/bioavailability

show therapies with once weekly dose of Compound II is possible in patients.

15 Example 6: In Vivo Efficacy in Diet Induced Obese (DIO) Rats of Compound II in

Combination with Other Incretin Compounds

This study is conducted to investigate the effect of Compound II for diabetes

(Compound IV), and a triagonist of glucagon, GLP-1, and GIP (Compound V). Diet-

induced obese (DIO) male Long Evans (Envigo) rats, maintained on a calorie rich diet

since arrival at Lilly (TD95217; Teklad, Madison, WI), are used in the following studies.

Animals are individually housed in a temperature-controlled (24 °C) facility with 12-hour

light/dark cycle (lights on 2200) and free access to food (TD95217) and water.
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The rats are randomized according to their body weight, so that each experimental

group of animals would have similar body weight. The body weights range from 529 to

823 grams.

Each group contains five rats. Vehicle and Compound II (1 nmol/kg) are

5

subcutaneous (SC) injection (1 mL/kg) to ad libitum fed DIO rats 30 to 90 minutes prior

to the onset of the dark cycle every 3 days for 14 days. SC injections are made on Days

10 same animal prior to the first injection of molecule.

Insulin is measured by ELISA (MSD, Rockville, MD).

All data are presented as mean ± SEM of 5 animals per group. Statistical analysis

compare treatment groups to vehicle group or each other. Significant differences are

identified at p<0.05.

Table 8: The Effect of Compound II With and Without Combinations with

Treatment* Body Weight Cumulative Food

Change (g) Intake (g)***

Vehicle -3.42±6.10 212.08±16.84

(10 mL/kg)

Compound III -54.20±6.52* 150.04±5.71*

(10 nmol/kg)

(3 nmol/kg)

Compound II -85.64±5.08*#+ 92.66±11.52*#+
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+
Compound III

+
Compound IV

+
Compound V

measurements were made daily. Body weight change is the difference from Day-1 to Day 14 represented as

Statistical analysis was done by one-way ANOVA followed by Tukey's. *p<0.05 compared to vehicle

5 group; #p<0.05 compared to either Compound III, Compound IV or Compound V group; *p<0.05 compared

to Compound II.

Example 7: An Analogue of Compound II in Combination with An Agonist of GIP-

10 GLP
This study is conducted to investigate the effect of an analog of Compound II for

diabetes and/or obesity conditions in DIO rats when administered with Compound VI

(SEQ ID NO:9), a dual agonist of GIP and GLP-1. Diet-induced obese (DIO) male Long

Evans (Envigo) rats, maintained on a calorie rich diet since arrival at Lilly (TD95217;

15 Teklad, Madison, WI), are used in the following studies. Animals are individually

housed in a temperature-controlled (24 °C) facility with 12 hour light/dark cycle (lights

on 2200) and free access to food (TD95217) and water.

The rats are randomized according to their body weight, so that each experimental

group of animals would have similar body weight. The body weights range from 549 to

20 683 grams.

prior to the onset of the dark cycle every 3 days for 14 days. SC injections are made on

25

study. Absolute changes in body weight are calculated by subtracting the body weight of
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At the end of the study, blood is collected to measure blood glucose and plasma

Insulin is measured by ELISA (MSD, Rockville, MD).

5 is performed using one-way ANOVA, followed by Tukey's multiple comparison test to

6.18±1.37 231.58±1032

(10 ml/kg)

Analog of Compound II -24.82±3.24* 190.74±6.56

(0.1 nmol/kg)

(3 nmol/kg)

-39.84±2.20*# 174±6.48*

*Treatments were subcutaneously administered every three days on Day 1, 4, 7, 10 and 13. **Body weight

10 grams. *Cumulative food intake was the total food consumed throughout 16-day treatment period.

15

20 MAPPs Assay (MHC-associated peptide proteomics):

Primary human dendritic cells from ten normal human donors are prepared from

buffy coats by isolation of CD14+ cells and differentiated into immature dendritic cells

by incubation with 20 ng/mL IL-4 and 40 ng/mL GM-CSF in complete RPMI media

containing 5% Serum Replacement (Thermo Fisher Scientific, cat#A2596101) for three

25 days at 37°C and 5% CO as described (Knierman et al., "The Human Leukocyte Antigen
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108454 (2020)). Three micromolar of test antibody is added to approximately 5x 10 cells

dendritic cells is exchanged after 5-hour incubation. The matured cells are lysed in 1 mL

5

stored at -80°C until sample analysis.

An automated liquid handling system is used to isolate the HLA-II molecules

from thawed lysate using biotinylated anti-pan HLA class II antibody (clone Tu39). The

bound receptor-peptide complex is eluted with 5% acetic acid, 0.1% TFA. The eluted

10

15 acetonitrile with 0.1% formic acid as B solvent. Mass spectrometry is run in full scan

mode with 240,000 resolution followed by a 3 second data dependent MS/MS cycle

Peptide identifications are generated by an internal proteomics pipeline (Higgs et

al., "Label-free LC-MS method for the identification of biomarkers", Methods in

Molecular Biology, 428, 209-230 (2008)) using multiple search algorithms with no

enzyme search parameter against a bovine/human database containing the test antibody

sequences. A KNIME workflow is used to process the identification files for the samples.

Peptides identified from the test articles are aligned against the parent sequence. A

summary is created for all donors that annotates the percent of donors that display non-

25 germline residues, the number of different regions that display peptides with non-

increased risk for immunogenicity. Results for Compound II are shown in Table 9 and

20
26

20
21

04
   

   
18

 M
ar

 2
02

6

-
3
5
-

1
8
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
2
1
0
4



-36-

Test
%

# of Total # of non- Total # of non-

from all clusters from all clusters

n/a* n/a*

5

This assay assesses the ability of test candidate to activate CD4+ T cells by inducing

cellular proliferation as described (Walsh et al., "Post-hoc assessment of the

10 immunogenicity of three antibodies reveals distinct immune stimulatory mechanisms",

mAbs, 12, 1764829 (2020)). Cryopreserved PBMCs were used from ten healthy donors

10 cells/ml/well in AIM-V media (Life Technologies, cat# 12055-083) containing 5%

15

20

CDI for each test candidate's MAPPs-derived peptide cluster was calculated by dividing

the percent of proliferating CFSEimCD4+ T cells from peptide-stimulated wells by the

25

was considered to represent a positive response. A percent donor frequency across all

donors was evaluated. All donors produced a positive T cell response against KLH

(100%). The clinical immunogenic positive control lixisenatide induced a positive T cell
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response of 50% of the cohort in this study. This falls within the expected range for this

assay (40-90% Positive Donor Frequency). Results for Compound II are shown in Table

5

Median CDI Median
Molecule % Positive Range Number of

(Positive CDI donors
Tested Donors

Donors) (All donors) High Low

KLH 100.0 36.2 36.2 171.4 4.5 8/8

Lixisenatide 50 3.0 2.5 5.7 1.2 4/8

Compound II 12.5 19.7 1.0 19.7 0.7 1/8
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Acetyl-ASHLSTAVLGKLS-Aib-ELHKLEDYPRTDVGAESP-NH

5 Compound II (SEQ ID NO:2)

10

with a disulfide bond between Cys 2 and Cys 7

Human calcitonin (SEQ ID NO:4)

CGNLSTCMLGTYTQDFNKFHTFPQTAIGVGAP-NH
15 with a disulfide bond between Cys 1 and Cys 7

Human amylin (SEQ ID NO:5)

KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY-NH
with a disulfide bond between Cys 2 and Cys 7

20

Compound III (SEQ ID NO:6)

H-Aib-EGTFTSDVSSYLEGQAAK(2-[2-(2-Amino-ethoxy)-ethoxy]-acetyl)-(/Glu)-

CO-(CH)-COH)EFIAWLVRGRG

25 Compound IV (SEQ ID NO:7)

H-Aib-QGTFTSDYSKYLDEKKAK((2-[2-(2-Amino-ethoxy)-ethoxy]-acetyl)>-(yCGlu)-

CO-(CH)-COH)EFVEWLLEGGPSSG-NH

Compound V (SEQ ID NO:8)

30 Y-Aib-QGTFTSDYSI-qMeL-LDKK(2-[2-(2-Amino-ethoxy)-ethoxy]-acetyl)-(yGlu)-

CO-(CH)-COH)AQ-Aib-AFIEYLLEGGPSSGAPPPS-NH
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Compound VI (SEQ ID NO:9)

Y-Aib-EGTFTSDYSI-Aib-LDKIAQK((2-[2-(2-Amino-ethoxy)-ethoxy]-acetyl)-(yGlu)-

CO-(CH)-COH)A-(1Nal)-VQWLIAGGPSSGAPPPS-NH

5

YXEGTFTSDYSIXLDKIAQKAFVQWLIAGGPSSGAPPPS
wherein X is Aib; X is Aib; K at position 20 is chemically modified through

conjugation to the epsilon-amino group of the K side-chain with (2-[2-(2-Amino-ethoxy)-

ethoxy]-acetyl)-(yGlu)1-CO-(CH)-COH; and the C-terminal amino acid is amidated

10 as a C-terminal primary amide.

HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPSKKKKKK-NH
15

HAEGTFTSDVSSYLEGQAAK(qGlu-CO-(CH)4-CHj)EFIAWLVRGRG

20

GLP-1 analog fused at its C-terminus via a peptide linker to the N-terminus of an analog

of an Fc portion of an immunoglobulin, and is identified by CAS registry number

25

(synthetic 16-amino acid linker) fusion protein with immunoglobulin G4 (synthetic

human Fc fragment), dimer. Each monomer of dulaglutide has the amino acid sequence

set forth in SEQ ID NO:13:

30

CPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVD
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NYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSL

SLG

5
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We Claim:

1. A compound comprising: Acetyl-ASHLSTAVLGK(2-[2-(2-Amino-ethoxy)-

ethoxy]-acetyl)-(y-Glu)-CO-(CH)-COH)LS-Aib-

ELHKLEDYPRTDVGAESP-NH (SEQ ID NO:2), or a pharmaceutically

5 acceptable salt thereof.

2. The compound of Claim 1 consisting of: Acetyl-ASHLSTAVLGK((2-[2-(2-

Amino-ethoxy)-ethoxy]-acety1)-(y-Glu)-CO-(CH)-COpH)LS-Aib-

ELHKLEDYPRTDVGAESP-NH (SEQ ID NO:2), or a pharmaceutically

acceptable salt thereof.

10 3. A method of treating Type 2 diabetes in a patient in need thereof, comprising

administering to the patient an effective amount of a compound of Claim 1 or

2, or a pharmaceutically acceptable salt thereof.

4. A method of treating obesity in a patient in need thereof, comprising

administering to the patient an effective amount of a compound of Claim 1 or

15 2, or a pharmaceutically acceptable salt thereof.

5. A method of treating dyslipidemia in a patient in need thereof, comprising

administering to the patient an effective amount of a compound of Claim 1 or

2, or a pharmaceutically acceptable salt thereof.

6. A method of treating NASH in a patient in need thereof, comprising

20 administering to the patient an effective amount of a compound of Claim 1 or

2, or a pharmaceutically acceptable salt thereof.

7. A method of lowering food intake in a patient in need thereof, comprising

administering to the patient an effective amount of a compound of Claim 1 or

2, or a pharmaceutically acceptable salt thereof.

25 8. A method of lowering body weight in a patient in need thereof, comprising

administering to the patient an effective amount of a compound of Claim 1 or

2, or a pharmaceutically acceptable salt thereof.

9. A method of lowering blood glucose in a patient in need thereof, comprising

administering to the patient an effective amount of a compound of Claim 1 or

30 2, or a pharmaceutically acceptable salt thereof.
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10. A method of lowering triglycerides in a patient in need thereof, comprising

11. The method of any one of Claims 3-10, wherein the compound of Claim 1 or 2

5

13.

10

14.

15 15.

16.

20

17.

18.

25

19.
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administering to the patient an effective amount of the pharmaceutical

composition of Claim 12.

5 group consisting of: clinical or pre-clinical diabetes, obesity, NASH, and

dyslipidemia, comprising administering to the patient an effective amount of

the pharmaceutical composition of Claim 12 in combination with an effective

amount of an incretin or incretin analog.

The compound of Claim 1 or 2, or a pharmaceutically acceptable salt thereof,

10 for use in therapy.

23. The pharmaceutical composition of Claim 12 for use in therapy.

The compound of Claim 1 or 2, or a pharmaceutically acceptable salt thereof,

for use in the treatment of Type 2 diabetes.

25. The compound of Claim 1 or 2, or a pharmaceutically acceptable salt thereof,

15 for use in the treatment of obesity.

26. The compound of Claim 1 or 2, or a pharmaceutically acceptable salt thereof,

for use in the treatment of dyslipidemia.

The compound of Claim 1 or 2, or a pharmaceutically acceptable salt thereof,

for use in the treatment of NASH.

20 28. The pharmaceutical composition of Claim 12 for use in the treatment of a

condition selected from the group consisting of Type 2 diabetes, obesity,

dyslipidemia, and NASH.

29. Use of the compound of Claim 1 or 2 in the manufacture of a medicament for

the treatment of Type 2 diabetes.

25 30. Use of the compound of Claim 1 or 2 in the manufacture of a medicament for

the treatment of obesity.

Use of the compound of Claim 1 or 2 in the manufacture of a medicament for

the treatment of dyslipidemia.

32. Use of the compound of Claim 1 or 2 in the manufacture of a medicament for

30 the treatment of NASH.
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Sequence Listing
1 Sequence Listing

Information
1-1 File Name X22758A_AU Seqence Listing ST26.xml
1-2 DTD Version V1_3
1-3 Software Name WIPO Sequence
1-4 Software Version 2.3.0
1-5 Production Date 2024-10-29
1-6 Original free text language

code
en

1-7 Non English free text
language code

2 General Information
2-1 Current application: IP

Office
AU

2-2 Current application:
Application number

2024219572

2-3 Current application: Filing
date

2024-09-10

2-4 Current application:
Applicant file reference

X22758A_AU

2-5 Earliest priority application:
IP Office

US

2-6 Earliest priority application:
Application number

63/127186

2-7 Earliest priority application:
Filing date

2020-12-18

2-8en Applicant name ELI LILLY AND COMPANY
2-8 Applicant name: Name

Latin
2-9en Inventor name
2-9 Inventor name: Name Latin
2-10en Invention title DUAL AMYLIN AND CALCITONIN RECEPTOR AGONISTS AND USES THEREOF
2-11 Sequence Total Quantity 13

1

Information

1-1 File Name

1-2 DTD Version V1_3

1-3 Software Name

1-4 Software Version 2.3.0

1-5 Production Date 2024-10-29

1-6 en

code

1-7

2 General Information

2-1 AU
Office

2-2 2024219572

2-3 2024-09-10

date

2-4

2-5 US
IP Office

2-6

2-7 2020-12-18

2-8en ELI LILLY AND COMPANY

2-8

Latin

2-9en Inventor name

2-9 Inventor name: Name Latin

2-10en Invention title

2-11 13
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3-1 Sequences
3-1-1 Sequence Number [ID] 1
3-1-2 Molecule Type AA
3-1-3 Length 32
3-1-4 Features

Location/Qualifiers
MOD_RES 1
note=N-terminus is acetylated
SITE 14
note=X at position 14 is Aib
MOD_RES 32
note=C-terminus is amidated
source 1..32
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-1-5 Residues ASHLSTAVLG KLSXELHKLE DYPRTDVGAE SP 32

3-2 Sequences
3-2-1 Sequence Number [ID] 2
3-2-2 Molecule Type AA
3-2-3 Length 32
3-2-4 Features

Location/Qualifiers
MOD_RES 1
note=N-terminus is acetylated
MOD_RES 11
note=The Lys at position 11 is chemically modified by conjugation of the epsilon amino group of the
Lys sidechain with 2-[2-(2-Amino-etho xy)-ethoxy]-acetyl)2-(gamma-glutamic
acid)-CO-(CH2)18-CO2H
SITE 14
note=X at position 14 is Aib
MOD_RES 32
note=C-terminus is amidated
source 1..32
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-2-5 Residues ASHLSTAVLG KLSXELHKLE DYPRTDVGAE SP 32

3-3 Sequences
3-3-1 Sequence Number [ID] 3
3-3-2 Molecule Type AA
3-3-3 Length 37
3-3-4 Features

Location/Qualifiers
DISULFID 2..7
note=disulfide bond between Cys 2 and Cys 7
MOD_RES 37
note=C-terminus is amidated
source 1..37
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-3-5 Residues KCNTATCATQ RLANFLVHSS NNFGPILPPT NVGSNTY 37

3-4 Sequences
3-4-1 Sequence Number [ID] 4
3-4-2 Molecule Type AA
3-4-3 Length 32
3-4-4 Features

Location/Qualifiers
DISULFID 1..7
note=disulfide bond between Cys 1 and Cys 7
MOD_RES 32
note=C-terminus is amidated
source 1..32
mol_type=protein
organism=Homo sapiens

NonEnglishQualifier Value
3-4-5 Residues CGNLSTCMLG TYTQDFNKFH TFPQTAIGVG AP 32

3-5 Sequences
3-5-1 Sequence Number [ID] 5
3-5-2 Molecule Type AA
3-5-3 Length 37
3-5-4 Features

Location/Qualifiers
DISULFID 2..7
note=disulfide bond between Cys 2 and Cys 7
MOD_RES 37
note=C-terminus is amidated

3-1

3-1-1

AA
3-1-3 32

3-1-4 Features

Location/Qualifiers

SITE 14

note=C-terminus is amidated

3-1-5 Residues ASHLSTAVLG KLSXELHKLE DYPRTDVGAE SP 32

3-2

3-2-1 2

3-2-2 AA
3-2-3 32

3-2-4 Features

Location/Qualifiers

SITE 14

ASHLSTAVLG KLSXELHKLE DYPRTDVGAE SP 32

3-3-1

3-3-2 AA
3-3-3 37

3-3-4 Features DISULFID 2..7

Location/Qualifiers

source 1..37

Residues 37

3-4

3-4-1 4

3-4-2 AA
3-4-3 32

3-4-4 Features DISULFID 1..7

MOD_RES 32
note=C-terminus is amidated

3-4-5 Residues

3-5

3-5-1 5

3-5-2 AA
3-5-3 37

3-5-4 DISULFID 2..7

MOD_RES 37
note=C-terminus is amidated
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source 1..37
mol_type=protein
organism=Homo sapiens

NonEnglishQualifier Value
3-5-5 Residues KCNTATCATQ RLANFLVHSS NNFGAILSST NVGSNTY 37

3-6 Sequences
3-6-1 Sequence Number [ID] 6
3-6-2 Molecule Type AA
3-6-3 Length 31
3-6-4 Features

Location/Qualifiers
SITE 2
note=X at position 2 is Aib
MOD_RES 20
note=The Lys at position 20 is chemically modified by conjugation of the epsilon amino group of the
Lys sidechain with 2-[2-(2-Amino-etho xy)-ethoxy]-acetyl)2-(gamma-glutamic
acid)-CO-(CH2)16-CO2H
source 1..31
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-6-5 Residues HXEGTFTSDV SSYLEGQAAK EFIAWLVRGR G 31

3-7 Sequences
3-7-1 Sequence Number [ID] 7
3-7-2 Molecule Type AA
3-7-3 Length 34
3-7-4 Features

Location/Qualifiers
SITE 2
note=X at position 2 is Aib
MOD_RES 20
note=The Lys at position 20 is chemically modified by conjugation of the epsilon amino group of the
Lys sidechain with 2-[2-(2-Amino-etho xy)-ethoxy]-acetyl)2-(gamma-glutamic
acid)-CO-(CH2)18-CO2H
MOD_RES 34
note=C-terminus is amidated
source 1..34
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-7-5 Residues HXQGTFTSDY SKYLDEKKAK EFVEWLLEGG PSSG 34

3-8 Sequences
3-8-1 Sequence Number [ID] 8
3-8-2 Molecule Type AA
3-8-3 Length 39
3-8-4 Features

Location/Qualifiers
SITE 2
note=X at position 2 is Aib
SITE 13
note=X at position 13 is alpha-methyl-leucine
MOD_RES 17
note=The Lys at position 17 is chemically modified by conjugation of the epsilon amino group of the
Lys sidechain with 2-[2-(2-Amino-etho xy)-ethoxy]-acetyl)-(gamma-glutamic
acid)-CO-(CH2)18-CO2H
SITE 20
note=X at position 20 is Aib
MOD_RES 39
note=C-terminus is amidated
source 1..39
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-8-5 Residues YXQGTFTSDY SIXLDKKAQX AFIEYLLEGG PSSGAPPPS 39

3-9 Sequences
3-9-1 Sequence Number [ID] 9
3-9-2 Molecule Type AA
3-9-3 Length 39
3-9-4 Features

Location/Qualifiers
SITE 2
note=X at position 2 is Aib
SITE 13
note=X at position 13 is Aib
MOD_RES 20
note=The Lys at position 20 is chemically modified by conjugation of the epsilon amino group of the

source 1..37

3-5-5 Residues 37

3-6

3-6-1

3-6-2 AA
3-6-3

3-6-4 Features SITE 2

Location/Qualifiers

3-6-5 Residues 31

3-7

3-7-1

3-7-2 AA
3-7-3 34

3-7-4 Features SITE 2

Location/Qualifiers

source 1..34

3-7-5 Residues 34

3-8

3-8-1

3-8-2 AA
3-8-3

3-8-4 Features SITE 2

Location/Qualifiers

SITE 13

SITE 20

source 1..39

3-8-5 Residues 39

3-9

3-9-2 AA
39

Features SITE 2

Location/Qualifiers
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Lys sidechain with 2-[2-(2-Amino-etho xy)-ethoxy]-acetyl)2-(gamma-glutamic
acid)2-CO-(CH2)18-CO2H
SITE 22
note=X at position 22 is 3-(1-naphthyl)-alanine
MOD_RES 39
note=C-terminus is amidated
source 1..39
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-9-5 Residues YXEGTFTSDY SIXLDKIAQK AXVQWLIAGG PSSGAPPPS 39

3-10 Sequences
3-10-1 Sequence Number [ID] 10
3-10-2 Molecule Type AA
3-10-3 Length 39
3-10-4 Features

Location/Qualifiers
SITE 2
note=X at position 2 is Aib
SITE 13
note=X at position 13 is Aib
MOD_RES 20
note=The Lys at position 20 is chemically modified by conjugation of the epsilon amino group of the
Lys sidechain with 2-[2-(2-Amino-etho xy)-ethoxy]-acetyl)2-(gamma-glutamic
acid)-CO-(CH2)18-CO2H
MOD_RES 39
note=C-terminus is amidated
source 1..39
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-10-5 Residues YXEGTFTSDY SIXLDKIAQK AFVQWLIAGG PSSGAPPPS 39

3-11 Sequences
3-11-1 Sequence Number [ID] 11
3-11-2 Molecule Type AA
3-11-3 Length 44
3-11-4 Features

Location/Qualifiers
MOD_RES 44
note=C-terminus is amidated
source 1..44
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-11-5 Residues HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKK KKKK 44

3-12 Sequences
3-12-1 Sequence Number [ID] 12
3-12-2 Molecule Type AA
3-12-3 Length 31
3-12-4 Features

Location/Qualifiers
MOD_RES 20
note=The Lys at position 20 is chemically modified by conjugation of the epsilon amino group of the
Lys sidechain with -(gamma-glutamic a cid)-CO-(CH2)14-CH3
source 1..31
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-12-5 Residues HAEGTFTSDV SSYLEGQAAK EFIAWLVRGR G 31

3-13 Sequences
3-13-1 Sequence Number [ID] 13
3-13-2 Molecule Type AA
3-13-3 Length 275
3-13-4 Features

Location/Qualifiers
source 1..275
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-13-5 Residues HGEGTFTSDV SSYLEEQAAK EFIAWLVKGG GGGGGSGGGG SGGGGSAESK YGPPCPPCPA 60

PEAAGGPSVF LFPPKPKDTL MISRTPEVTC VVVDVSQEDP EVQFNWYVDG VEVHNAKTKP 120
REEQFNSTYR VVSVLTVLHQ DWLNGKEYKC KVSNKGLPSS IEKTISKAKG QPREPQVYTL 180
PPSQEEMTKN QVSLTCLVKG FYPSDIAVEW ESNGQPENNY KTTPPVLDSD GSFFLYSRLT 240
VDKSRWQEGN VFSCSVMHEA LHNHYTQKSL SLSLG 275

SITE 22

note=C-terminus is amidated

source 1..39

3-9-5 Residues

3-10

3-10-1 10

3-10-2 AA
3-10-3 39

3-10-4 Features SITE 2

Location/Qualifiers

SITE 13

note=C-terminus is amidated

source 1..39

3-10-5 Residues 39

3-11

3-11-1 11

AA
3-11-3 44

3-11-4 Features

Location/Qualifiers note=C-terminus is amidated

3-11-5 Residues 44

3-12

3-12-1 12

3-12-2 AA
3-12-3 31

3-12-4 Features

source 1..31

3-12-5 Residues 31

3-13-1

3-13-2

3-13-3 275

3-13-4

Location/Qualifiers

3-13-5 Residues

275
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