

wsm
Rectangle

wsm
Rectangle


2/40

L-G9L1L
L-v9LL
L-€9L1L
-19LL
L-09LL
L-6GL1

bitd ¢ 0

N ‘[s@yebnluod] boq
v o g oL

.............................................

.....

10

=00

029/599 dINV?

013uojd ¥dIDnY/Le6Z Ul Aesse dINYO UdID

La 9 8- ot 45

I AN R RN,

013U0|2 YdIONY/LE6Z Ul Aesse JINYD IsiuoBejue ¥dio

dc ©ld

W ‘[se1ebnfuoa] Hon

..................................................

a¢ 9Old

€0

-1°0

00

029/S99 dINV2

1-GoLL
L-v9LL

L-€9t1
L-LoLL
L-0911
L-6GL 1
b-d19

¢h it ¢4

N ‘[@3eBnluoo] 6o
9- 8- 0t- - vi- 91-
L Il L 'l '] n-c

-1°0

029/599 dINV2

.
.................................................. L0'0

0ZH 2uo|d ¥1d19Y IMoy) ul Aesse dINVD Ld1D

44%
LEpLL
L-0bL)
seLl
¢OLL)
601
€¢86S1E 1-d1O

ac¢ 9ld

W ‘[serebnluoa] 6o

G- 0l- G-
L L €0
(Y
s P>
g AV
v
. 2
= o
-+ 10 &
N
- o
--
-0'0

O0ZH 8uold ¥1d19Y iMoyd ul Aesse dINYD Ld 1D

V¢ Old


wsm
Rectangle

wsm
Rectangle


3/40

OP8E3 ¥dIO ZLOG W ‘[sejebnfuoa] o IN ‘[sejebnluoo] Bo

e ol §1-
Tl e _ 0 & 0l 2.w o
18611

1-LETL o 2o 2 cTL B 3
P z 1-8611 o 70 3
o -1€2) * 3
ek =+ o |08z} o
82zl 0 & 1-6c2) + R
1-i22) - S 1822} -+ 0
(8955€t-1d) 5007105 o . \-L2e) = S

.................................................. -0’0 MNwmm—.m” —\Qn_mu +...-°°

0L# ¥dI9U/L£6Z Ul (opow Jsiuobejue yd|9) Aesse dNyo 0ZH ¥1d19Y IMOHD Ul (8pow jsiuobe |-479) Aesse diNy2

HZ "OlId Oc¢ Ol

A ‘[e1eBnluos] Bo) I ‘[sa1ebnluoa] Boq
¢ oi- 51- & e s
. : 0 : : 0
L0 W 1-€0¢l & Le'0 W

1-60Z) & = ,HNONF B <
12024 -B- 20 & b-lozh e 20 9
1-L0Z} -e- a H-00¢ck == @
1-002} —* o 16611 -+ -
- o N 18611 b0 N
o £28651€ 1-d10 e
1-g6L1 = |

.................................................. o0 S L

01# ¥dIOU/LE6Z Ul (apows isiuoBejue ¥d|o) Aesse dNyd  OZH HLdT1OY IMOHD Ul (apow isiuobe |-419) Aesse diy2

4¢ Old | 4¢ Old


wsm
Rectangle

wsm
Rectangle


4/40

W ‘[sejebnluos] Ho W ‘[se1ebnluos] 6oq

dioy -5 oL s ¢ o Si-
(ov8E3 ¥dID T1O8) €0 _ . €0
0168v-1d )
g s me I
- 20 2 .
V-LYg) —-— o et v
1orzL = 2 ovel 2
(P¥Ser-1d) Y00’ LHY o= S - €2BBSIE L-d1D e b m
Awmmmm.vu_n_v mOONrom T |°.°
et reia et eteet e ntieaa i earerannneean L00

0L# ¥dIDU/LEGT Ul (spow jsiuobeue ¥dID) Aesse dNYD  gzH N1LdT19Y LMOHD Ul (apows Jsiuobe |-419) Aesse dIAy2

1¢ ©Old MZ ‘Ol4

I ‘[s@1ebnluo] o

§ ol ﬁ.m. 0 I ‘[se3ebnfuod] 6o
dioy & ¢ 0l gl-
(Or8e3 ¥dID 2198) o . ! €0
0L6€+1d 2
18621 & 20 2 VBECl & 0
I-162) = > ikl aouwv
1-Ge7) + 2 sgel -+ T
LbEZL - 10 & -¥Ech & P
Seuang N 1€E71 - o
-d19 -e- 10 &
(885€4-1d) G00°Z19G o . €cBesLE 11D Q
.................................................. -QO =)
.................................................. L0"0

0L# 4dIDU/LE6Z Ul (3pow Jsiuobejue YdIo) Aesse dNY?  0ZH H1dTOU LIMOHD Ul (spow jsiuobe |-479) Aesse diyyo

¢ Ol IZ 'Ol


wsm
Rectangle

wsm
Rectangle


5/40

12521
Z-0SZL
1-8€Z1
L-bET1
Z-LeTL
€-/2¢C)
L-ZLLL
v-09L1

(86G€P-1d) G00°ZLOG

dioy

¢ ¥

A RENE

I ‘[se1ebnluos] 6o
g g oL~ cle 142

..................................................

2196 uo sajebnfuos [eaiwsyn

OL# ¥dIDU/LEEZ Ul (apows Jsiuobejue ¥d|D) Aesse dWY? :0ZH UidT1OU LIMOHD ul (spow isiuobe |-d719) Aesse diNyo

NZ Old

€0

-1°0

029/599 dINVYO

00

9

1-252)

z-0521

1-8€Z1

L-bEZ)

z-1€2L

€-222l

L-2LLL

2
p-uipuex3
€Z86G1E 1-d1D

ctémote

ted

N ‘[s@3ebnluos] 6o
8- oL- 41 145

9l-

2196 uo sajebnfuo) jesiwayn

WN¢Z Old

€0

~C'0

-0

~0°0

029/599 dINV2


wsm
Rectangle

wsm
Rectangle


6/40

\-¥82 & \-¥821 %
|-€8¢C) -e- |-€821 -B-
0Lzl 10221 o
A A o YAl -0-
AT AR TN o
(85G€H1d) S00'21LOG =~ p-upuexy -a-
dioy -e- €286G1E 1-d1O -e-
N ‘[sayefnluod] 6o N ‘[s9jebnluos] 6o
g g 0 T P 9 8- o- 21 - 9l
L 1 L | 1 m.o 1 1 1 L [ M.c
0 0
> >
20 2 20 =2
v T
10 & 10 &
2 2
o o
.................................................. .00 L00
Z196 uo sajebnfuo) [eanwuay) Z196 uo sajebnluo) jesiwayd

0L# ¥dI9Y/LE6Z Ul (apow jsiuobejue ¥d|o) Aesse dINYD  :0ZH ¥1dT19U IMOHD ul (8pow jsiuobe L-419) Aesse dINY2

d¢ Ol - 0c¢ 9lId


wsm
Rectangle

wsm
Rectangle


7/40

1-282)
1-18¢1
b-vicl
L-€L21
-¢icl
SACTA
99l
gL

019¢

dioy

L-€9¢1
1-¢9cl
L-19¢1
1-8G¢C1
b-49C1
-96¢21
1-GScl
c-8vel

019¢

dI9y

I ‘[se3ebnluoo] 6o W ‘[sa1ebnluos] Fo

9 g o ZL- b 9 8- 0l Zv vk 9k
-+ n ' ! ! —T¢€0 l-zg2 : ' " €0
ag 1-1821 - o
= S RN »
-- 20 2 VAN - re0 =
* - 1-2LZL -8 @
.- o |-10Z| %= 2
Q =10 &
- r10 3 z-69zlL -e- a
- o vz, = °
- P-uipusxy -~ .
et e e Loo €Z86GLE L-d1D -o- -0'0
019 uo sajebnluo) |esiwayd oL# UdIDU/LE6Z 0192 uo sajebnluo) |ediwayd :0ZH ¥1d19Y
u1 (apow }siuobejue ¥dio) Aesse dWyo IMOHD ul (opouw siuobe |-419) Aesse dWv2
o & 0 oz v e & 0 - k- 9k
H.. €0 1-€071 -8 : . L L €0
= o |-29ZL - o
co- 20 > -9zl - >
- = 1-85Z1 -B- e =
- e %
g & - [ n O
- 3 1-6521 ‘'3
- i z-svzlL = e
: ) p-uipusx3y -a- .
. LR T LT T L R L0°0 £78651E 1410 - . . L0'0
0192 uo sejebnluog [edlway) oL# ¥dIDU/LE6Z 019¢ uo sajebnfuo) |esiwayd :0ZH ¥1d19Y
ul (spouw 3siuobejue ¥yd|9) Aesse JUV?2 IMOH) ul (apow jsiuobe |-419) Aesse NV

dc¢ Old O¢Z 9Ol


wsm
Rectangle

wsm
Rectangle


8/40

FIG. 3A

CHOK1
Reg # Description Peptide information 11(3114(;?(1}{ hGLP-
IR/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

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

FIG. 3B

[0 R R LR
o -e- GLP-13159823
N -+ 1287-1
2 011
P = 1248-2
w
=
0.2
<
o
03 . .
-5 -10 -5
Log [conjugates], M
_ GLP-13159823 | 1287-1 1248-2
EC50 | 1.990e-012 4.963e-011 | 4.010e-011
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FIG. 3C

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

0.0 m e orerereeretorer it e
o -o- GLP-13159823
I3 -
% 0.1+ -+ 1287-1
© = 1248-2
© .
o
= 0.2-
<
o

013 T L) L) ¥

16 -14 -12 -10 8
Log [conjugates], M
GLP-1 3159823 1287-1 1248-2

EC50 | 4.091e-012 8.573e-011 | 8.793e-013
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FIG. 4A

2 4 6 24 48 72 96 120

Hours post Inj

¢

¢ + 4 ¢

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

FIG. 4B

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

¢ ¢ +t 4

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
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FIG. 4C

201
-0
0 -
-20 —
-40- -
-60- -
-©-
80° 5 4 6 24 48 72 &

Hours post Inj
FIG. 4D

4- -2

4- Y D5 " 6 6 A S O
O?S 06‘ 00*0& 0& 0@ 0&0&00*0@

Days Post Inj

"

t

Pt 4

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

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
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0 3 6 24 48 72 96
Hours post Inj

QO N 94 5 K H O

Days Post Inj

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

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
Tmpk 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
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FIG.

2 4

Study Day

6 8
Study Day

FIG.

4G

-o- 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
-0~ Aib8;E22-K26,G36-PEG11-E384 2mpk 1172-2
-4 Dula (0.8mpk) + GIPR-E384 (2mpk)

4H

-o- Vehicle
& Aib8,22,G36-(G4S)3-E384 2mpk 1160-3

-+ Aib8,22;G36-(G4S)3-1487 2mpk 1161-4
=+ Aib8;E22-K26;G36-(G4S)3-E384 2mpk 1164-3

<+ AibS8:E22-K26:G36-(G4S)3-T487 2mpk 11654
o Aib8:E22-K26:G36-PEG11-E384 2mpk 1172-2
-+ Dula (0.8mpk) + GIPR-E384 (2mpk)
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FIG. 41

40 |
-o- \ehicle

c § 2 = AIb8,22:G36-(G4S)3 2mpk 1160-1
og [ & Ab8.22:G36-PEG27 2mpk 1198-1
£0 | + Ab8.22:G36-1Kmod 2mpk 1226-1

c 80 “+ AbB:E22:G36-(G4S)3 2mpk 1231-1
28, o Dula GB,E22:G36-(G4S)3 2mpk 1230-2

(18

B Aib8;E22-K26;G36-(G4S)3 2mpk 1164-1
-60 24 48 72 96 120 144 -4 Aib8;E23-K27,G36-(G4S)3 2mpk 1200-1

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

FIG. 4J

Vehicle

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

[ ]
-—
1

2

O N A S K b 0 A B
Days Post Inj 2mpk 1227-1

Change in Body Weight (g)
LA I
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-o- \ehicle
Aib8,22;G36-(G4S)3-5G12
40- :
* Jmpk 1160-3
0 Aib8,22:G36-(G4S)3-6H1
w 1 i)
g 20- ™ 2mpk 1239-1
3 . Aib8,22,636-(G4S)2K-5G12
O o 2mpk 12341
g + Aib822E15,G36K-(G4S)3-5612
= 2mpk 1233-1
2 -20- o AbB2219,636-(G4S)3-5612
2mpk 1240-1
40- 5 Ab822,A29,G36-(G4S)3-5G12
24 48 72 96 2mpk 1242-1
2mpk 1243-1
-o- Vehicle
_ Aib8,22;G36-(G4S)3-5G12
2.5 * 2mpk 1160-3
2.0- _, AibB,22:G36-(G4S)3-6H1
2mpk 1239-1
1.57 . Aib8,22,G36-(G4S)2K-5G12
1.0- 2mpk 1234-1
. Aib8 22,E15,G36,K-(G4S)3-5G12
0.51 2mpk 1233-1
| Aib8,22;19:G36-(G4S)3-5G12
0.0 " ompk 1240-1
-0.5- 5 AibB,22,A29.G36-(G4S)3-5G12
2mpk 12421
' Aib8,22:A31:G36-(G48)3-5G12
° * ompk 1243-1

Days Post Inj
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FIG. 4M

-o- A. (-) Cntrl Vehicle (A5Su)

40
B. [Ab8,22:Gly36]GLP-1(7-37)—(G4S)3
co® * 561211603
5O ok 3 . C [Ab822:GIy36|GLP-1(7-37)~(G4S)3
E’g 6H1 1239-1
g g2 . D. Exendin4 (1-39 )—(G4S)3
S E 4 5G12 1229-1
L8 - E [AIbB.22,GIy36]GLP-1(7-37)—(AS(AP)5GSK
o 60 5G12 1235-1
/ F. [Aib8,22:Gly36]GLP-1(7-37)Ex4—(G4S)2
80 4 48 72 96 120 144 © 5G[121237_1 YRIGLPALT-37)Exd—G45)
Time (hours) & G [Aib8:Y16:E22:GIy36]GLP-1(7-37)—(G4S)3
5G12 12381

o - A () Cntrl Vehicle (A5Su)

Em . B-[AID8 22,Gly36GLP-1(7-37)—(G4S)3

2 5G12 1160-3

2 C. [Aib8,22;Gly36]GLP-1(7-37)—(G4S)3

2 6H1 1239-1

9 -+ D. Exendin4 (1-39 }—(64S)3 5612 1229-1

£ o £ [AD8,22,Gly36]GLP-1(7-37)—(AS(AP)5GSK
0 5G12 1235-1

- o - [AIb8.22,GIy36]GLP-1(7-37)[Ex4—(G4S)2
£ 41 24 48 72 96 120144168 192216 5G12 1237-1

© Time (hours) & G [Ab8Y16,E22:Gly36]GLP-1(7-37)—(G4S)3

5G12
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FIG. 40
20 - Vehicle
9 = Aib8,22:G36-(G4S)3 2mpk 1160-4
£9 —+ GIPR 5G12-E384C 2mpk
93 0 - Aib8,22:E15:A31:G36-(G4S)3 2mpk 1251-1
g9 - Aib8,22:A31:G36-(G4S)3 2mpk 1252-1
SE 2. - Aib8,22:E15G36-(G4S)3 2mpk 1269-1
L8 B Aib8,22,T9,G36-(G4S)3 2mpk 1250-2
o
40-

24 43 72 96
Hours post Inj

°

= 1.57 e Vehicle

-g’ 1.0 = Aib8,22;G36-(G4S)3 2mpk 11604

E 0.5- —+ GIPR 5G12-E384C 2mpk

T 00 o Aib822E15A31;G36-(G4S)3

8 2mpk 1251-1

© 051 . Aib,22A31,636-(G4S)3

© .0 2mpk 1252-1

e o AibB22E15G36-(G4S)3

2 4.5 2mpk 1269-1

R\ SR SN A AT IR Aib8,22.T9;G36-(G4S)3
P B 500

Days Post Inj
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FIG.

N B
[— T~

[— Y — BN —4

(=4

24 48 72 96 120 144

Hours post Inj

FIG.

&

QN P % % 6 6A & 9
P AP PP PP P PP

Days Post Inj

4Q

-~ Vehicle

-8 Aib8,22;G36 - (G4S)3 2mpk 1160-5

-+ Aib8,22;Lys26(G4S)3-Lys;G36 - 2mpk 1253-1
+ Aib8;Glu22;Y16;G36 - (G4S)3 2mpk 1238-1

-~ Aib8,22;Y16;G36 - (G4S)3 2mpk 1254-2

-©- Aib8,22,Y16,G36 - (G4SGG) 2mpk 1270-1

B Aib8,22;(7-22)Ex4(17-39) - (G4S)3 2mpk 1227-3
-4 Aib8,22;(7-22)Ex4(17-39) - (G4S)2 2mpk 1283-1
- Aib8,22;(7-22)Ex4(17-39) - (G4S) 2mpk 1284-1

4R

Vehicle

Aib8,22;G36 - (G4S)3 2mpk
Aib8,22;Lys26(G4S)3-Lys;G36 - 2mpk
Aib8;Glu22;Y16;G36 - (G4S)3 2mpk
Aib8,22;Y16,G36 - (G4S)3 2mpk
Aib8,22;Y16;G36 - (G4SGG) 2mpk
Aib8,22;(7-22)Ex4(17-39) - (GAS)3 2mpk
Aib8,22;(7-22)Ex4(17-39) - (G4S)2 2mpk
Aib8,22;(7-22)Ex4(17-39) - (G4S) 2mpk

Frd ¢ bt he


wsm
Rectangle

wsm
Rectangle


Plasma Glucose (mg/dL)

300-

-
N
<

100+

3]
<

Change in Body Weight (g)

19/40

FIG. 5A

Glucose
Inj 2g/kg

GLP-1/Veh Inj

|

4hr lapse '

R L

Vehicle

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

o

Days Post Inj

+ +t ¢

Vehicle

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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Inj 2a/kg

GLP-1/Veh Inj
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FIG. 5C

-~ Vehicle

& Aib8,22;G36 - 5G12 0.25mpk 11604

- Aib8,22;G36 - 2G10 0.25mpk 1248-2

-+ Aib8,22;E15;G36 - 2G10 0.25mpk 1264-2

Days Post Inj

;g ; -~ Aib8:E22;Y16;G36 - 2G10 0.25mpk 1273-1
E ¥ |
4hr lapse
] 1 : : l: :E ¥ ] |
° a o
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FIG. 6A
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FIG. 8
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FIG. 12
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FIG. 16
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FIG. 18
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FIG.

22A

125 huGIP Radioligand Binding Assay
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FIG. 24A

GLP1R Internalization in CHOK1 GIPR/GLP-1R M1 cells
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FIG. 25A FIG. 25B
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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 p-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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