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1. This report is the international preliminary examination report, established by this International Preliminary Examining
Authority under Article 35 and transmitted to the applicant according to Article 36.

2. This REPORT consists of a total of 7 sheets, including this cover sheet.
3.  This report is also accompanied by ANNEXES, comprising:

a. M (se
X

(i

(i

nt to the applicant and to the International Bureau) a total of 43 sheets, as follows:

sheets of the description, claims and/or drawings which have been amended and/or sheets containing
rectifications authorized by this Authority, unless those sheets were superseded or cancelled, and any

accompanying letters (see Rules 46.5, 66.8, 70.16, 91.2, and Section 607 of the Administrative
Instructions).

sheets containing rectifications, where the decision was made by this Authority not to take them into account
because they were not authorized by or notified to this Authority at the time when this Authority began to
draw up this report, and any accompanying letters (Rules 66.4bis, 70.2(e), 70.16 and 91.2).

superseded sheets and any accompanying letters, where this Authority either considers that the
superseding sheets contain an amendment that goes beyond the disclosure in the international application
as filed, or the superseding sheets were not accompanied by a letter indicating the basis for the

amendments in the application as filed, as indicated in item 4 of Box No. | and the Supplemental Box (see
Rule 70.16(b)).

b. O (sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a
sequence listing, in the form of an Annex C/ST.25 text file, as indicated in the Supplemental Box Relating to
Sequence Listing (see paragraph 3ier of Annex C of the Administrative Instructions).

4.  This report

contains indications relating to the following items:

X Box No. | Basis of the report
[ Box No.ll  Priority
[l Box No. lll  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
[ Box No. IV Lack of unity of invention
X Box No.V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement
X Box No. VI  Certain documents cited
[l Box No. VIl  Certain defects in the international application
X Box No. VIl Certain observations on the international application
Date of submission of the demand Date of completion of this report
19.11.2018 26.03.2019
Narr_1e_and mailing ;ddress of the international Authorized officer -
preliminary examining authority: e@ﬁ““‘ "'”%.@
———  European Patent Office f 2
@ D-80298 Munich Scheffzyk, Irmgard ;0)))
Tel. +49 892399 - 0 %, g
— = Fax: +49 89 2399 - 4465 Telephone No. +49 89 2399-8602 e

Form PCT/APEA/409 (cover

sheet) (January 2015)
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Box No.| Basis of the report

1.

2.

3.

4.

With regard to the language, this report is based on
X the international application in the language in which it was filed
[1 a translation of the international application into , which is the language

of a translation furnished for the purposes of:

L1 international search (under Rules 12.3(a) and 23.1(b))
U publication of the international application (under Rule 12.4(a))
Ul international preliminary examination (under Rules 55.2(a) and/or 55.3(a) and (b))

With regard to the elements” of the international application, this report is based on (replacement sheets which
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this
report as "originally filed" and are not annexed to this report):

Description, Pages
1-557 as originally filed

Sequence listings, SEQ ID NO
3309 filed with the letter of 04-12-2018

Claims, Numbers
1-21 as originally filed

Drawings, Sheets
1/40-40/40 filed with the letter of 16-11-2018

M a sequence listing - see Supplemental Box Relating to Sequence Listing.

O The amendments have resulted in the cancellation of:

L1 the description, pages

L1 the claims, Nos.

U the drawings, sheetsfigs

O the sequence listing (specify):

L1 This report has been established as if (some of) the amendments annexed to this report and listed below
had not been made, since either they are considered to go beyond the disclosure as filed, or they were
not accompanied by a letter indicating the basis for the amendments in the application as filed, as
indicated in the Supplemental Box (Rules 70.2(c) and (c-bis)):

L1 the description, pages

L the claims, Nos.

U the drawings, sheetsfigs

O the sequence listing (specify):

Form PCT/APEA/409 (January 2015)
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5. 0 This report has been established:

O taking into account the rectification of an obvious mistake authorized by or notified to this Authority
under Rule 91 (Rules 66.1(d-bis) and 70.2(e)).

O without taking into account the rectification of an obvious mistake authorized by or notified to this
Authority under Rule 91(Rules 66.4bis and 70.2(e)).

6. X  With regard to top-up searches (Rules 66.1ter and 70.2(f)):

L1 A top-up search was carried out by this Authority on (all discovered documents are
listed in the Supplemental Box Relating to Top-up Search).

[0 Additional relevant documents have been discovered during the top-up search.
B No top-up search was carried out by this Authority because it would serve no useful purpose.

7. O Supplementary international search report(s) from Authority(ies) has/have been received and taken into
account in establishing this report (Rule 45bis.8(b) and (c)).

If item 4 applies, some or all of those sheets may be marked "superseded".

Box No.V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-21
No: Claims
Inventive step (1S) Yes: Claims

No: Claims 1-21
Industrial applicability (1A) Yes: Claims 1-21

No: Claims

2. Citations and explanations (Rule 70.7):

see separate sheet

Form PCT/APEA/409 (January 2015)
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Box No. VI Certain documents cited

1. Certain published documents (Rule 70.10)
and /or
2. Non-written disclosures (Rule 70.9)

see separate sheet

Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCT/APEA/409 (January 2015)
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Supplemental Box relating to Sequence Listing

Continuation of Box I, item 2:

1.

With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of a sequence listing:

a. I forming part of the international application as filed:

B in the form of an Annex C/ST.25 text file.

L1 on paper or in the form of an image file.

furnished together with the international application under PCT Rule 13fer.1(a) for the purposes of
international search only in the form of an Annex C/ST.25 text file.

furnished subsequent to the international filing date for the purposes of international search
and/or examination:

LI in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

O on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section
713).

furnished to this Authority as an amendment* under PCT Atrticle 34 on 16.11.2018:

X in the form of an Annex C/ST.25 text file, and preferably identified as "Amended" at the first line of
text.

L1 on paper or in the form of an image file.

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent or additional copies is identical to that
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were
furnished.

. Additional comments:

If item 4 in Box No. | applies, the sequence listing, which forms part of the basis of the report, may be marked
"superseded.”

Form PCT/APEA/409 (January 2015)
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ltem V

Presently claimed subject-matter is deemed to be novel as a composition comprising
an antibody or fragment thereof binding to hGIPR and a GLP-1R agonist conjugated
to said antibody or functional fragment thereof is not taught in the available prior art.

However, both receptors, i.e. GIPR and GLP-1R are well-known attractive targets in
the treatment of type2diabetes (T2DM) and obesity. Thus, GIPR binding antibodies as
well as GLP-1R agonists as well as the use thereof to treat obesity/T2DM are
described in the prior art (see e.g. Ravn et al. (D1) Al-Sabah, (D2) (see e.g. abstract)
or McLean et al. (D3)). Thus, in view of the prior art the problem underlying present
application can be seen in the provision of further GIPR/GLP-1 regulators suitable to
treat obesity or T2DM. This problem apparently was solved by providing presently
claimed conjugates wherein known GLP-1 receptor agonists (see e.g. D2, page 19)
and antibodies binding to hGIPR are combined using methods well-known in the art
(see e.g. Schumacher et al.(D4) or Behrens et al. (D5)). However, the combination of
(known) compounds for the same purpose cannot be considered to be inventive.

Concerning claims directed to specific sequences it is noted that antibodies
containing these sequences seem to be novel. However, taking D1 as closest prior art
the provision of further GIPR binding antibodies by using routine methods cannot be
considered to be inventive either.

ltem VI

In case presently claimed priority date is invalid WO2017112824 would be relevant for
the assessment of inventive step of presently claimed subject-matter.

ltem VIII

1).  The term "wherein said antibody or functional fragment thereof is an antibody (or
fragment thereof)" used for instance in claims 12,13,14,15 renders the scope of
claims containing said expression unclear.

Form PCT/Separate Sheet/409 (Sheet 1) (EPO-January 2015)
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2). Itis noted that antibodies must at least be characterised by its 6 CDRs.

3). Incase present application is pursued as European patent application claim 21
would not be patentable relating to a medical treatment.

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-January 2015)
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Applicant:

Letter accompanying the Demand for International Preliminary Examination

Amendment Under Article 34 Of The Patent Cooperation Treaty

This is in response to the Invitation to Correct Defects in the International
Application, mailed 21 March 2018, for the above-referenced application as filed.
At the invitation of the Office, Applicants enclose replacement sheets of figures 1

through 30 (40 Sheets total) for incorporation into the International Application.
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listing in computer readable form (CRF), and have corrected errors found in: 1) the
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inserted; 3) Numeric identifier <150> “Prior Application Number” on page one and
numeric identifier <151> "Prior Application Filing Date” were missing and have
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FIG. 3A

CHOK1
Reg # Description Peptide information h%fllgﬁi{ hGLP-
IR/GIPR

3166119-E384C- [Aib8,22:Gly36]GLP-1(7- ,
1148 610 AGASHBIA] 0.04nM |0.0008 nM
3166119-E384C- [Aib8,22:Gly36]GLP-1(7-
1187 DND AGASIHBIAC)] 0.05nM | 0.08 nM

FIG. 3B

cAMP assay (GLP-1 agonist mode) in CHOK1 hGLP1R H20:

0_0- ..................................................
° -~ GLP-13159823
o™ -~ 1287-1
L 04+
< - 1248-2
0
S
0.2
<
)
0.3 T 1
15 10 -5
Log [conjugates], M
GLP-1 3159823 1287-1 1248-2
EC50 | 1.990e-012 4.963e-011 | 4.010e-011

AMENDED SHEET



0.0

0.14

0.2

cAMP 665/620

0.3

REPLACEMENT SHEET

9/40

FIG. 3C

cAMP assay (GLP-1 agonist mode) in CHOK1 hGLP1R/hGIPR M1 :
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..................................................

- GLP-1 3159823
—- 1287-1
- 1248-2

-16 -14 12

-10

Log [conjugates], M

-8

GLP-1 3159823

12871

1248-2

EC50

4.091e-012

8.573e-011

§.793e-013
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FIG. 4A

Vehicle
GLP1-GIPR 5G12 D88C 1mpk 1140-1
GLP1-GIPR 5G12 E384C 1mpk 1110-1

GLP1-GIPR 5G12 T487C 1mpk 1135-1

GLP1-PEG11-GIPR 5G12
E384C 1mpk 1143-1

GLP1 Lys36-GIPR 5G12-
E384C 1mpk 1144-1

¢ b v

¢

2 4 6 24 48 72 9% 120

Hours post Inj

FIG. 4B

Vehicle

GLP1-GIPR 5G12 D88C 1mpk 1140-1
GLP1-GIPR 5G12 E384C 1mpk 1110-1
GLP1-GIPR 5G12 T487C 1mpk 1135-1
GLP1-PEG11-GIPR 5G12 E384C
1mpk 1143-1

GLP1 Lys36-GIPR 5G12-E384C
Tmpk 1144-1

+ +41 ¢

¢

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5
Days Post Inj

AMENDED SHEET



%ch in Plasma Glucose

Change in Body Weight (g)

PCT/US 2018/013 918 - 19.11.2018

REPLACEMENT SHEET

11/40

FIG. 4C

201 e~ Vehicle
0 g Ab8,22,Gly36-(G4S)3-D8BC
1mpk 1159-1
| Aib8,22,Gly36-(G4S)3-E384C
-2
0 ™ 1mpk 1160-1
40- _y Aib8,22,Gly36-(G4S)3-T487C
1mpk 1161-1
-60- - GIPR5G12-E384C capped 1mpk
80 -6~ Dulaglutide 0.4mpk
2 4 6 24 48 72 -8 Combo Dula + GIPR 5G12.006

Hours post Inj

4- -e- Vehicle

Aib8,22,Gly36-(G4S)3-D88C
1mpk 1159-1

Aib8,22,Gly36-(G4S)3-E384C
1mpk 1160-1

Aib8,22,Gly36-(G4S)3-T487C
1mpk 1161-1

GIPR5G12-E384C capped 1mpk
Dulaglutide 0.4mpk

Combo Dula + GIPR 5G12.006

4

t

¢ ¢

-4- v D5 X b 6 A © O
O'bA 0'58 0@0& Ozs 0@ 0@0‘zs 0@x 0@

Days Post Inj
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FIG. 4E

Vehicle

Aib8,22,Gly36-(G4S)3-E384C
1mpk 1160-1
Aib8,22,Gly36-(G4S)3-T487C
1mpk 1161-1
Aib8,Glu22-Lys26;Gly36-(G4S)3-D88C
1mpk 1163-1
Aib8,Glu22-Lys26;Gly36-(G4S)3-E384C
1mpk 1164-1
Aib8,Glu22-Lys26;Gly36-(G4S)3-T487C
1mpk 1165-1
cyclo[E22-K26][Aib8;PEG11]-E384C
1mpk 1172-1
Combo Dula + GIPR 5G12.006

3 6 24 48 72 96
Hours post Inj

> d ¢ ¢ ¥ ¢

Vehicle
Aib8,22,Gly36-(G4S)3-E384C
1mpk 1160-1
Aib8,22,Gly36-(G4S)3-T487C
1mpk 1161-1
Aib8,Glu22-Lys26;Gly36-(G4S)3-D88C
1mpk 1163-1
Aib8,Glu22-Lys26;Gly36-(G4S)3-E384C
1mpk 1164-1
Aib8,Glu22-Lys26;Gly36-(G4S)3-T487C
1mpk 1165-1
cyclo[E22-K26][Aib8;PEG11]-E384C
1mpk 1172-1

Combo Dula + GIPR 5G12.006

Days Post Inj
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20- :
-~ Vehicle
0 - Aib8,22,G36-(G4S)3-E384 2mpk 1160-3
-20 -+ Aib8,22,G36-(G4S)3-T487 2mpk 1161-4
40- ¥+ Aib8;E22-K26,G36-(G4S)3-E384 2mpk 1164-3
-4~ Aib8;E22-K26,G36-(G4S)3-T487 2mpk 1165-4
60 -6~ Aib8;E22-K26;G36-PEG11-E384 2mpk 1172-2
-80 -4 Dula (0.8mpk) + GIPR-E384 (2mpk)
-100- 12 4 6 8 10

Study Day

FIG. 4H

-8~ Vehicle
& Aib8,22;G36-(G4S)3-E384 2mpk 1160-3

-+ Aib8,22,G36-(G4S)3-T487 2mpk 1161-4
-+ Aib8;E22-K26,G36-(G4S)3-E384 2mpk 1164-3

<+ Aib8;E22-K26,G36-(G4S)3-T487 2mpk 11654
-6 Aib8;E22-K26:G36-PEG11-E384 2mpk 1172-2
-+ Dula (0.8mpk) + GIPR-E384 (2mpk)

41 2 4 6 8 10 12
Study Day

Change in Body Weight (g)
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40 .
-~ Vehicle
Q
c 020 - Aib8,22,G36-(G4S)3 2mpk 1160-1
- 0
05 L + Aib8,22:G36-PEG27 2mpk 1198-1
co L 8 -+ Ab822,636-1Kmod 2mpk 1228-1
® A P B = A,} Q. .
S E2 = R )+ AbBE22G36(G4S)3 2mpk 12311
oy 2 L -0 Dula G8:F22;G36-(G4S)3 2mpk 1230-2
o B Ab8:E22-K26:G36-(G4S)3 2mpk 1164-1
50 48 72 9% 120 144 a AbB:E23-K27:G36-(G4S)3 2mpk 1200-1
Hours post Inj . AibB22,GLPEXA(17-301(G4S)3
2mpk 1227-1
2 |
b -e- Vehicle
2 = Aib822:G36-(G4S)3 2mpk 1160-1
E 4 Aib8,22:G36-PEG27 2mpk 1198-1
g - Aib8,22:G36-1Kmod 2mpk 1228-1
@ o+ AI8:E22;G36-(G4S)3 2mpk 1231-1
= -6~ Dula G8;E22:G36-(G4S)3 2mpk 1230-2
2 B Aib8;E22-K26;G36-(G4S)3 2mpk 1164-1
c -
2 2 & Aib8;E23-K27:G36-(G4S)3 2mpk 1200-1
NS Kb 6 A : ’
I L S R PR Aib8,22:GLP1/EX4(17-39)-(G4S)3
VR AR VR AR VAR VAR VRV 5 Aib822
Days Post Inj 2mpk 1227-1
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FIG. 4K

()
>
1

A
<

e o o =~ = dhM N
«L e e @ e 9

o
&

24 48 72

Hours post Inj

FIG. 4L

¢

'

N Vv > x S
0@ 0@ O'IS OQS 0@

Days Post Inj
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Vehicle

Aib8,22;G36-(G4S)3-5G12
2mpk 1160-3
Aib8,22;G36-(G4S)3-6H1

2mpk 1239-1
Aib8,22;G36-(G4S)2K-5G12
2mpk 1234-1
Aib8,22;E15;G36;K-(G4S)3-5G12
2mpk 1233-1
Aib8,22;19;G36-(G4S)3-5G12
2mpk 1240-1
Aib8,22;A29;G36-(G4S)3-5G12
2mpk 1242-1
Aib8,22;A31;G36-(G4S)3-5G12
2mpk 1243-1

Vehicle
Aib8,22:G36-(G4S5)3-5G12
2mpk 1160-3
Aib8,22;G36-(G4S)3-6H1

2mpk 1239-1
Aib8,22,G36-(G4S5)2K-5G12
2mpk 1234-1
Aib8,22;E15,G36;K-(G45)3-5G12
2mpk 1233-1
Aib8,22;19,G36-(G45)3-5G12
2mpk 1240-1
Aib8,22;A29;G36-(G4S5)3-5G12
2mpk 1242-1
Aib8,22;A31;G36-(G4S)3-5G12
2mpk 1243-1
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FIG.

48 72 96 120 144
Time (hours)

FIG.

24 48 72 96 120144168 192216
Time (hours)

4M

-e- A (-) Cntrl Vehicle (A5Su)

B. [Aib8,22;Gly36]GLP-1(7-37)—(G4S)3

5G12 1160-3

C. [Aib8,22;Gly36]GLP-1(7-37)—(G4S)3

6H1 1239-1

D. Exendin4 (1-39 )—(G4S)3

5G12 1229-1

E. [Aib8,22;Gly36]GLP-1(7-37)—(AS(AP)5GSK
5G12 1235-1

F. [Aib8,22;Gly36]GLP-1(7-37)/Ex4—(G4S)2
5G12 123741

G. [Aib8;Y16;E22;Gly36]GLP-1(7-37)—(G4S)3
5G12 1238-1

4N

-~ A (-) Cntrl Vehicle (A5Su)

B. [Aib8,22;Gly36]GLP-1(7-37)—(G4S)3
5G12 1160-3

C. [Aib8,22:Gly36]GLP-1(7-37)—(G4S)3
BH1 1239-1

=+ D. Exendind (1-39 }—(G4S)3 5G12 1229-1

E. [Aib8,22;Gly36]GLP-1(7-37)—(AS(AP)5GSK
5G12 1235-1

F. [Ab8,22:Gly36]GLP-1(7-37)/Ex4—(G4S)2
5G12 1237-1

G. [Aib8;Y16:E22;Gly36]GLP-1(7-37)—(G4S)3
5G12

&

-

-4~

B

AMENDED SHEET



PCT/US 2018/013 918 - 19.11.2018

REPLACEMENT SHEET

17/40

FIG. 40

Vehicle

Aib8,22;G36-(G4S)3 2mpk 1160-4

GIPR 5G12-E384C 2mpk
Aib8,22:E15:A31;G36-(G4S)3 2mpk 1251-1
Aib8,22:A31;G36-(G4S)3 2mpk 1252-1
Aib8,22;E15;G36-(G4S)3 2mpk 1269-1
Aib8,22:T9;G36-(G4S)3 2mpk 1250-2

N
o
1

[ =]

h b ¢+ &

% Change in
Plasma Glucose

A
<

24 48 72 96

Hours post Inj

FIG. 4P
O)
= = Vehicle
% 1.0 = Aib8,22:G36-(G4S)3 2mpk 1160-4
S 0.5 -+ GIPR 5G12-E384C 2mpk
'§ 0.0- . Aib8 22,E15,A31;G36-(G4S)3
a 2mpk 1251-1
0.5 . Aib8,22:A31,G36-(G4S)3
2 1o 2mpk 1252-1
= o Aib8,22,E15,G36-(G4S)3
o '1'5\“ RGN S Ai?g ;21'%%9'63136-@48)3
P B 500

Days Post Inj
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FIG. 4Q

3 4 -+ Vehicle

g’ 20 = Aib8,22:G36 - (G4S)3 2mpk 1160-5
£ -+ Aib8,22;Lys26(G4S)3-Lys;G36 - 2mpk 1253-1
ge 0 ~+ Aib8;Glu22;Y16;G36 - (G43)3 2mpk 1238-1
9.0 - Aib8,22,Y16;336 - (G4S)3 2mpk 1254-2
55 2 o Aib8,22:Y16,G36 - (G4SGG) 2mpk 1270-1
< o B Ab8,22;(7-22)Ex4(17-39) - (G4S)3 2mpk 1227-3

5-60 & Ab8,22:(7-22)Ex4(17-39) - (G4S)2 2mpk 1283-1

8 9 Aib8,22;(7-22)Ex4(17-39) - (G4S) 2mpk 1284-1

L300 o a4 2 96 120 144

Hours post Inj
FIG. 4R

g 6- -o- Vehicle

5 = Aib8,22;G36 - (G4S)3 2mpk

o -+ Aib8,22:Lys26(G4S)3-Lys: G36 - 2mpk

E - Aib8;Glu22:Y16:G36 - (G4S)3 2mpk

'8 -~ Aib8,22;Y16,G36 - (G4S)3 2mpk

m -0~ Aib8,22;Y16;G36 - (G4SGG) 2mpk

£ B Aib8,22;(7-22)Ex4(17-39) - (G4S)3 2mpk

) & Aib8,22;(7-22)Ex4(17-39) - (G4S)2 2mpk

£ ¥ Aib8,22;(7-22)Ex4(17-39) - (G4S) 2mpk

s ¢

YO RO 6 A DO
0'?’*0'@()@<)?’4'<)?’4‘0'2’4’0'2’4‘0'?;80@0?;8

Days Post Inj
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Glucose
300- Inj 2g/kg
GLP-1/Veh Inj -e- Vehicle
250- = Aib8,22:G36 - 2G10 0.02mpk
-+ Aib8,22:G36 - 2G10 0.1mpk
200+ -+ Aib8,22:G36 - 2G10 0.5mpk
- Aib8,22:G36 - 2G10 2.5mpk
150-
100-
50- ' 4hr lapse '
0 ] l: I.E | | | ] | ]
E E £
o 3 o
(2]
D
g 2- .
)= -8~ Vehicle
% & Aib8,22:G36 - 2G10 0.02mpk
i —+ Aib8,22;G36 - 2G10 0.1mpk
g = Aib8,22:G36 - 2G10 0.5mpk
ng - Aib8,22:G36 - 2G10 2.5mpk
©
O
c
p 8
O

Days Post Inj
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FIG. 5C

Glucose
) Inj 2g/kg
o GLP-1 / Veh Inj - Vehicle
250 eh iy & Aib8,22:G36 - 5G12 0.25mpk 1160-4
-+ Aib8,22:G36 - 2G10 0.25mpk 1248-2
-+ Aib8,22;E15;G36 - 2G10 0.25mpk 1264-2

N
(=4
o

Plasma Glucose (mg/dL)
>
(=]

- Aib8;E22;Y16;G36 - 2G10 0.25mpk 1273-1

100
50
4hr lapse
0 ] 1 LI ] jE :E ] :I 1
£ E g
© @ o
(2}
11 .
-o- \/ehicle
& Aib8,22;G36 - 5G12 0.25mpk 1160-4
0 r 1 -+ Aib8,22;G36 - 2G10 0.25mpk 1248-2
—+ Aib8,22:E15:G36 - 2G10 0.25mpk 1264-2
1 -~ Aib8:E22;Y16;G36 - 2G10 0.25mpk 1273-1
. Aib8,22; Ex4 hybrid - 2G10 0.25mpk
1282-1
2. 2 4 6

Change in Body Weight (g)

Days Post Inj
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FIG. 22A

23] huGIP Radioligand Binding Assay
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FIG. 24A
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FIG. 26A

Effects of inhibition of receptor internalization on
1248 induced cAMP activity
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FIG. 28

Calcium Flux assay in ChoK1 GLP1R/GIPR M1 cells
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FIG. 29A

GLP-1R PathHunter/GIPR (-arrestin assay
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FIG. 30

Glucose-stimulated insulin secretion assay:
low and high glucose conditions in
human pancreatic microislets
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FIG. 3A

CHOK1 CHOK1
Reg # Descripcion Informaci6n sobre el péptido llGLP-l R hGLP-
1R/GIPR
. 3166119-E384C- [Aib8,22;Gly36]GLP-1(7-
1148 2G10 37)[(G4S)3(BrAc)] 0.04 nM |0,0008 nM
3166119-E384C- [Aib8,22;Gly36]GLP-1(7-
1187 ADNP 37)[(G4S)3(BrAc)] 0.05nM | 0,08 nM

Ensayo cAMP (modo del agonista GLP1) en CHOK1 hGLP1R H20

FIG. 3B

0'0. ..................................................
o -~ GLP-1 3159823
N — 1287-1
g 0.14
- - 1248-2
({=]
o
= 0.2
<
Q
0.3 T :
-15 -10 -5
Log [conjugados], M
GLP-13159823 1287-1 1248-2
EC50 | 1.990e-012 4.963e-011 | 4.010e-011
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FIG. 3C

Ensayo cAMP (modo del agonista GLP1) en CHOK1 hGLP1R/hGIPR M1:

[N R
- -o- GLP-13159823
% 0.1- - 12871
©0 -& 1248-2
©
o
= 0.2
<
0

0-3 Ll ] L] L

-16 -14 -12 -10 -8
Log [conjugados], M
GLP-1 3159823 1287-1 1248-2
ECS50 | 4.091e-012 8.573e-011 | 8.793e-013
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FIG. 4A

Horas post inyeccion

+ + bt v e

Vehiculo
GLP1-GIPR 5G12 D88C 1mpk 1140-1
GLP1-GIPR 5G12 E384C 1mpk 1110-1

GLP1-GIPR 5G12 T487C 1mpk 1135-1

GLP1-PEG11-GIPR 5G12
E384C 1mpk 1143-1

GLP1 Lys36-GIPR 5G12-

" E384C 1mpk 1144-1

2 4 6 24 48 72 9% 120

FIG. 4B

Dia0 Dia1 Dia2 Dia3 Dia4 Dia5

Dias Post Inyeccion

t +t 4

¢

Vehiculo

GLP1-GIPR 5G12 D88C 1mpk 1140-1
GLP1-GIPR 5G12 E384C 1mpk 1110-1
GLP1-GIPR 5G12 T487C 1mpk 1135-1

GLP1-PEG11-GIPR 5G12 E384C
1mpk 1143-1

GLP1 Lys36-GIPR 5G12-E384C
1mpk 1144-1
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FIG. 4C

¢

Vehiculo
Aib8,22,Gly36-(G4S)3-D88C

1mpk 1159-1
Aib8,22,Gly36-(G4S)3-E384C
1mpk 1160-1

Aib8,22,Gly36-(G4S)3-T487C
1mpk 1161-1

GIPR5G12-E384C tapado 1mpk
Dulaglutida 0.4mpk
Combo Dula + GIPR 5G12.006

'

1)
© o
1

t

& A
S 2

&
4 ¢ 4

2 4 6 24 48 72
Horas post inyeccion

% cambio en glucosa plasmatica

4- -e- \ehiculo

Aib8,22,Gly36-(G4S)3-D88C
1mpk 1159-1

Aib8,22,Gly36-(G4S)3-E384C
1mpk 1160-1

Aib8,22,Gly36-(G4S5)3-T487C
1mpk 1161-1
GIPR5G12-E384C tapado 1mpk
Dulaglutida 0.4mpk

Combo Dula + GIPR 5G12.006

4

t

¢+ +

40 N 4 % X 9 6 A D O
S S I P P S R P S
Dias post inyeccion

cambio en peso corporal (g)
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FIG. 4E

Vehiculo

Aib8,22,Gly36-(G4S)3-E384C
1mpk 1160-1
Aib8,22,Gly36-(G4S)3-T487C
1mpk 1161-1
Aib8,Glu22-Lys26;Gly36-(G4S)3-D88C
1mpk 1163-1
Aib8,Glu22-Lys26;Gly36-(G4S)3-E384C
1mpk 1164-1
Aib8,Glu22-Lys26;Gly36-(G4S)3-T487C
1mpk 1165-1
ciclo [E22-K26][Aib8;PEG11]-E384C
1mpk 1172-1
Combo Dula + GIPR 5G12.006

3 6 24 48 72 96
Horas post inyeccion

> d ¢ ¢ + 4 & ¢

Vehiculo
Aib8,22,Gly36-(G4S)3-E384C
1mpk 1160-1
Aib8,22,Gly36-(G4S)3-T487C
1mpk 1161-1
Aib8,Glu22-Lys26;Gly36-(G4S)3-D88C
1mpk 1163-1
Aib8,Glu22-Lys26;Gly36-(G4S)3-E384C
1mpk 1164-1
Aib8,Glu22-Lys26;Gly36-(G4S)3-T487C
1mpk 1165-1
ciclo [E22-K26][Aib8;PEG11]-E384C
1mpk 1172-1

Combo Dula + GIPR 5G12.006

Dias Post Inyeccion
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FIG. 4G

-~ \ehiculo

-+ Aib8,22;G36-(G4S)3-E384 2mpk 1160-3

-+ Aib8,22,G36-(G4S)3-T487 2mpk 1161-4

-+ Aib8;E22-K26;G36-(G4S)3-E384 2mpk 1164-3
-~ Aib8;E22-K26;G36-(G4S)3-T487 2mpk 1165-4

% cambio en glucosa plasmatica
A
o

60- - Aib8;E22-K26;G36-PEG11-E384 2mpk 1172-2
-80- -4 Dula (0.8mpk) + GIPR-E384 (2mpk)
-100- 12 4 6 8 10
Dia de estudio

-o- \/ehiculo
% Aib8,22;G36-(G4S)3-E384 2mpk 1160-3

+ Aib8,22:G36-(G4S)3-T487 2mpk 1161-4
- Aib8;E22-K26:G36-(G4S)3-E384 2mpk 1164-3

<+ Aib8;E22-K26;G36-(G4S)3-T487 2mpk 1165-4
o Aib8:E22-K26:G36-PEG11-E384 2mpk 1172-2
-+ Dula (0.8mpk) + GIPR-E384 (2mpk)

Cambio en peso corporal (g)

4 2 4 6 8 10 12
Dia de estudio
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FIG. 41

601 24 48 72 96 120 144
Horas post inyeccion

-o- \/ehiculo

& Aib8,22,G36-(G4S)3 2mpk 1160-1

-+ Aib8,22;G36-PEG27 2mpk 1198-1

-+ Aib8,22;G36-1Kmod 2mpk 1228-1

-~ Aib8;E22;G36-(G4S)3 2mpk 1231-1

-0~ Dula G8;E22;G36-(G4S)3 2mpk 1230-2
B Aib8;E22-K26,G36-(G4S)3 2mpk 1164-1
-4~ Aib8;E23-K27,G36-(G4S)3 2mpk 1200-1
-

Aib8,22:GLP1/Ex4(17-39)(G4S)3
2mpk 1227-1

FIG. 4J

—
1

o
1

L}
—
L

.2-

O N 9% % & 6 6 A B
P PP PR P S S
Dias post inyeccion

Vehiculo

Aib8,22;G36-(G4S)3 2mpk 1160-1
Aib8,22;G36-PEG27 2mpk 1198-1
Aib8,22;G36-1Kmod 2mpk 1228-1
Aib8;E22;G36-(G4S)3 2mpk 1231-1
Dula G8;E22;G36-(G4S)3 2mpk 1230-2
Aib8;E22-K26;G36-(G4S)3 2mpk 1164-1
Aib8;E23-K27;G36-(G4S)3 2mpk 1200-1

Aib8,22;GLP1/Ex4(17-39)-(G4S)3
2mpk 1227-1

Pt d bkt od b
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-o- Vehiculo
i Aib8,22;G36-(G4S)3-5G12
4
0 ™ mpk 1160-3
© Aib8,22;G36-(G43)3-6H1
cE ™ ompk 1239-1
of . Aib8,22,G36-(G48)2K-5G12
ag 2mpk 1234-1
S w - Aib8,22E15,G36,K-(G4S)3-5612
29 2mpk 1233-1
2 - Aib8,22;19;G36-(G4S)3-5G12
2 " ompk 1240-1
40- 5 Aib822;A29,G36-(G4S)3-5G12
24 48 72 96 2mpk 1242-1
Horas post inyecci()n A Aib8,22;A31;636-(G4S)3-5612
2mpk 1243-1
-~ Vehiculo
. Aib8,22;G36-(G4S)3-5G12
= o = ompk 1160-3
5 2.0 _ Aib8,22,G36-(G4S)3-6HT
£ 2mpk 1239-1
g & . Aib8,22,G36-(G4S)2K-5G12
2 1.0- 2mpk 1234-1
8 . Aib8,22,E15,G36,K-(G4S)3-5G12
£ 0.57 2mpk 1233-1
8 an Aib8,22;19;G36-(G4S)3-5G12
a 00 " ompk 1240-1
& -0.54 o Aib8,22,A29,G36-(G48)3-5G12
@ o A & P @ Aib8,22;A31;G36-(G4S)3-5G12
M * ompk 1243-1

Dias post inyeccion
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FIG.

% cambio en
glucosa plasmatica
0
o

-80 7 72 96 120 144

Tiempo (horas)

FIG.

<4< 24 48 72 96 120144168 192216
Tiempo (horas)

Cambio en peso corporal (g)

4M

A. Vehiculo de control (-) (A5Su)

B. [Aib8,22;Gly36]GLP-1(7-37)—(G4S)3

5G12 1160-3

C. [Aib8,22;Gly36]GLP-1(7-37)—(G4S)3

6H1 1239-1

D. Exendina4(1-39 }—(G4S)3

5G12 1229-1

E. [Aib8,22;Gly36]GLP-1(7-37)—(AS(AP)5GSK
5G12 1235-1

F. [Aib8,22;Gly36]GLP-1(7-37)/Ex4—(G4S)2
5G12 1237-1

G. [Aib8;Y16;E22;Gly36]GLP-1(7-37)—(G4S)3
5G12 1238-1

4N

-+~ A. (-) Vehiculo de control (A5Su)

B. [Aib8,22;Gly36]GLP-1(7-37)—(G4S)3

5G12 1160-3

. C.[Aib8,22;Gly36]GLP-1(7-37)—(G48)3
6H1 1239-1

D. Exendina4 (1-39 }—(G48)3 5612 1229-1

E. [Aib8,22:Gly36]GLP-1(7-37)—(AS(AP)5GSK
5G12 1235-1

F. [Aib8,22;Gly36]GLP-1(7-37)/Ex4—(G4S)2
5G12 1237-1

G. [Aib8;Y16;E22,Gly36]GLP-1(7-37)—(G4S)3
5G12

-

.
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FIG. 40

[}
s

o

% Cambio en
glucosa plasmatica
R
>

A
<

24 48 72 96

Horas post inyeccion

-e- \ehiculo

& Aib8,22;G36-(G4S)3 2mpk 1160-4

-+ GIPR 5G12-E384C 2mpk

-+ Aib8,22;E15;A31;G36-(G4S)3 2mpk 1251-1
-~ Aib8,22;A31,G36-(G4S)3 2mpk 1252-1

-6~ Aib8,22;E15;G36-(G4S)3 2mpk 1269-1

| Aib8,22;T9;G36-(G4S)3 2mpk 1250-2

FIG. 4P

—
(4, ]
1

17 N 4 s % 6 o A
PR RP R
Dias post inyeccion

Vehiculo

Aib8,22;G36-(G4S)3 2mpk 1160-4
GIPR 5G12-E384C 2mpk

Aib8,22;E15;A31;G36-(G4S)3
2mpk 1251-1
Aib8,22;A31;G36-(G4S)3
2mpk 1252-1
Aib8,22;E15;G36-(G4S)3
2mpk 1269-1
Aib8,22;T9;G36-(G4S)3
2mpk 1250-2

LI B B

T ¢ ¢
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FIG. 4Q

%‘ 40 -~ Vehiculo

“g 20 = Aib8,22,G36 - (G4S)3 2mpk 1160-5
5% o + Aib8 22:Lys26(G4S)3-Lys;G36 - 2mpk 1253-1
oS o+ Aib8;GIu22:Y16;G36 - (G4S)3 2mpk 1238-1
2 20 4 Aib8,22:Y16,G36 - (G4S)3 2mpk 1254-2
8_3 it - Aib8,22;Y16;G36 - (G4SGG) 2mpk 1270-1
SR B Aib8,22:(7-22)Ex4(17-39) - (G4S)3 2mpk 1227-3

S 50 & Aib8,22;(7-22)Ex4(17-39) - (G4S)2 2mpk 1283-1

2 o 5 Aib8,22:(7-22)Ex4(17-39) - (G4S) 2mpk 1284-1

24 48 72 96 120 144
Horas post inyeccion
FIG. 4R

o 6- -~ V/ehiculo

B = Aib8,22;G36 - (G4S)3 2mpk

8 —+ Aib8,22;Lys26(G4S)3-Lys; G36 - 2mpk
3 ~+ Aib8;Glu22;Y16;G36 - (G4S)3 2mpk

§ -~ Aib8,22:Y16:G36 - (G4S)3 2mpk

S o Aib8,22;Y16;G36 - (G4SGG) 2mpk

o B Aib8,22;(7-22)Ex4(17-39) - (G4S)3 2mpk
2 & Aib8,22;(7-22)Ex4(17-39) - (G4S)2 2mpk
E . % Aib8,22;(7-22)Ex4(17-39) - (G4S) 2mpk
8

O NP % ko oA & O
PP
Dias post inyeccion
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FIG. 5A

Iny. de
Glucosa 2g/kg

GLP-1 /Iny. de veh.

lapso 4hr '

Vehiculo

Aib8,22,G36 - 2G10 0.02mpk
Aib8,22;G36 - 2G10 0.1mpk
Aib8,22;G36 - 2G10 0.5mpk
Aib8,22;G36 - 2G10 2.5mpk

tHtee

FIG. 5B

2 4 6 8
Dias post inyeccion

-o- \/ehiculo

= Aib8,22;G36 - 2G10 0.02mpk
-+ Aib8,22;G36 - 2G10 0.1mpk
-+ Aib8,22;G36 - 2G10 0.5mpk
-~ Aib8,22;G36 - 2G10 2.5mpk
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FIG. 5C

Iny. de
Glucosa 2g/kg
300, .
GLP-1/1n -~ Vehiculo
T ]l deveh = Aib8,22:G36 - 5612 0.25mpk 1160-4
% -+ Aib8,22,G36 - 2G10 0.25mpk 1248-2
E o = Aib8,22:E15:G36 - 2G10 0.25mpk 1264-2
g - Aib8;E22;Y16;G36 - 2G10 0.25mpk 1273-1
]
(72}
= ; ¥
o 1004
(72}
o]
Q
% 50
lapso 4hr
0 L] T : : 1 L L] L] 1
§= £ c
£ E =
© e o
(=]
17 ;
-o- \ehiculo
-# Aib8,22,G36 - 5G12 0.25mpk 1160-4
0 T 1 -+ Aib8,22;G36 - 2G10 0.25mpk 1248-2
-+ Aib8,22:E15;G36 - 2G10 0.25mpk 1264-2
’ -~ Aib8;E22;Y16;G36 - 2G10 0.25mpk 1273-1
o Aib8,22; Ex4 hibrido- 2G10 0.25mpk
1282-1
o 2 4 6

Cambio en peso corporal (g)

Dias post inyeccion
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FIG. 6A
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FIG. 7

)
‘S 10+
S
S 5
2
S |
g -5
o
o
5 -10+
o
8 -15 | | L] L | L ] | ¢ IAAAI | | | | | |
2 0 8 1522 29 36 43 50 57 71
| TRATAMIENTO REPOSO |
Tiempo (dias)
-+ \/ehiculo

-- 1273 0.25 mg/kg
- 1273 0.75 mg/kg

ANCOVA; ***p<0.001 vs vehiculo para 0.25 mg/kg; “*p<0.001 vs vehiculo para 0.75 mg/kg
Datos representados como promedio de grupo + SEM; n=8-9/grupo
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FIG. 8

)
£
§ 100~
=
v 50- =+ \/ehiculo
S -~ 1273 0.25 mg/kg
[<}]
s 0 -=- 1273 0.75 mglkg
=
S -50-
8=
(o]
g '100 L} L] L} L] L} L] L} L] L]
e 0 7 14 21 28 35 42 49 56 63
8 [ TRATAMIENTO [ Reposo |
Tiempo (dia)

No se realizé un analisis estadistico en el consumo total de energia;

no 88% muestran las barras de error; datos representados como promedio de grupo
n=8-9/grupo

FIG. 9

150+
)
o]
£
S
8 -+ \/ehiculo
X -~ 1273 0.25 mg/kg
g -=- 1273 0.75 mg/kg
a
E * *k hkk kkk Kk
'100'*#‘%&“:”\ 1'\ : T T T
0 7 14 21 28 35 42 49 56 6
| TRATAMIENTO | Rreposo |
Tiempo (dia)

ANCOVA; *p<0.05, *p<0.01, ***p<0.001 vs vehiculo para 0.25 mg/kg; "p<0.05, Mp<0.01,

AMA<0.001 vs vehiculo para 0.75 mg/kg Los datos se representan como promedio de grupo
+ SEM; n=8-9/grupo
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FIG. 10
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Tiempo (dias)

ANCOVA; *p<0.01, **p<0.001 vs vehiculo para 0.25 mg/kg; "p<0.05, p<0.01,
MAn<(0.001 vs vehiculo para 0.75 mg/kg
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FIG. 12
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FIG. 13
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FIG. 14
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FIG. 16
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FIG. 18
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FIG. 20
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FIG.

22A

Ensayo de unién de radioligandos '?° huGIP
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FIG. 24A

Internalizacion de GLP1R en células CHOK1 GIPR/GLP-1R M1
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FIG. 26A

Efectos de la inhibiciéon de la internalizacién del receptor

80000+

60000+

40000+

20000+

en la actividad de cAMP inducida por 1248

25000+
S
d e
i 20000
S 150004
=1
3
o 10000+
@
£
E 50001
=
-
o1
2 2 2 8 2 @ B @
E 2 €8 § E § € §
8 § 8 § 8 § 3 §
w n 7] o w
= = = =
= S S =
1 S 11 S 11 S 11 G5
"30pMm’ "10pM' " 3pM ' ‘control'
16 1248 1248 1248
min:
ensayo de cAMP GloSensor
1248
o control-30pM 1248
m 0.4Msacarosa-30pM 1248
A control-10pM 1248
v 0.4Msacarosa-10pM 1248
+ control-3pM 1248
H ) { ® 0.4Msacarosa-3pM 1248
= ,ﬁ O control
-rﬂrl A 0.4M sacarosa
I
ooo
Ot
1000 2000 3000 4000

tiempo (segundos)



FIGURAS MODIFICADAS ARTICULO 34

35/40

S9J'G00 ¢LY 2LV 0ZH —— 9900 LIV LIV OZH - — —- S9¥Z00 OLY 0LV 0ZH — ——

SOY800 60V 6Y OZH - — - SO'600 80V 8Y 0ZH ——  SOF0L0 LOV LV OZH -—---
SOFLLO 90V OV 0ZH - - - - S%ZL0 GOV GV 0CH —--—  S%p00 pOV ¥V 0CH — —
SOFE00 €0V €V 0ZH — - — S9Z00 20V ¢V 0CH ——  S100 1OV |V 02H ——
V-0dV
0l

L] ol-) L]
>
™
OJusndoy

: ( oo_é@m_a ) I
94-(99e4/3229/98Y) Ld 19Ny S
a:@%-gqmm.,wf

27143S dN@e) 1-/82)

/i 0L9¢ qV
" ]04u0d 56Ny
¢¥9¢)

1-1G2) mmww ﬁ >_cm
\-€LC) V° qy 94ny-hue-jeo i
1-C8CL ;49 Jon|4exaly) puz mﬁ_uﬂ_m_ -
So)'100 LOV LY OZH L )61

0¢H d1d19U-IMOHD

V.c ©ld



FIGURAS MODIFICADAS ARTICULO 34

36/40

SOJZLO 2LV LY LN —— SOFLLO LIV LIV LN - ——- SOF0L0 OLY OLY LN ———

SOY600 60V 6Y LN - — - S9'800 80V 8Y LN —— S900 L0V LV LN -———-
SOY900 90V 9V VW - - - - SOFG00 GOV GV VN —--— SO'p00 vOV vV LN — —
SOPe00 €0V €V LN — - — S94'Z00 2OV ¢V LN —— SOFL00 LOY LY LN ——
V-0dV
ms ;0 o0l Ne.. ;S- No_m
(opunibeina ) -Gte
94-(99¢eY -
/3229/98Y)1d19NY - ~
a:mew-o%m .-
2143S dNae) |-282) . o}
019z ay |\ |0J)u0d L56INY | 3
1n) ( >_cm i
_ 79771 qV 94Ny-jue-jeo 10/
T Lygloniexely) puz | ooy |
7921 1-¢8¢| 0/0S A
-626

SOyL00 LOV LY LI
HdI9-1€62 8P 0} U0

d/¢ 9Old



FIGURAS MODIFICADAS ARTICULO 34

37/40

SO1'ZL0 ¢LY 2LY LI SOFLLO LY LY LN - ——- Sor0L0 OLY OLY IN———

SOy600 60V 6Y LA - — - 894800 80V 8Y LN —— SO/00 LOV LV N --—--
S9900 90V OV LA+ - - - SOFG00 GOV GV LW —--— SAIY00 YOV vV LN — —
SOFE00 €0V €V LA — - —  S9Z00 20V ¢V LN ——— S9F100 1OV LV IIN——
V-0dV
g0 ;01 c0! -0l 0

(opnniBeing) v A ,
9-(99eY a:@@;-o_wwm r , : -
[3¢CO/O8V)LdTONY 2143S dNae) L-/821 7 I @
| Fgry S
| | 1797 2492} |0ju02 |9BINY [ =
ﬂ _5 1-)Gz| C8¥C) ,
/ | Velel L-8¥C1 I
o Ajuo -129
019ZaY | | (Q¥ 94ny-hue-jeob engo |
| /%9 Jon|{exe|y) pug oos |}
» |
_ i
J
SOFL00 LOY LY LIA -568

LA "dIDU/ELdTOY-IMOHD

Q.L¢ Old



FIGURAS MODIFICADAS ARTICULO 34
38/40

FIG. 28

Ensayo de flujo de calcio en células ChoK1 GLP1R/GIPR M1
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FIG. 29A
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FIG. 30

Ensayo de secrecion de insulina estimulada por glucosa:
condiciones de glucosa baja %elevada en microislotes
pancreaticos humanos
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