Identification of GLP1R agonists using a novel
high throughput screening assay
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» High-throughput screening (HTS)

> HTS assays for identification of GLP1R agonists
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A method for scientific experimentation especially used in drug
discovery and relevant to the fields of biology and chemistry.

Robotics Liquid h_andlmg Sensitive Data processing
devices detectors & control software

v

allows a researcher to quickly conduct millions of
chemical, genetic or pharmacological tests.

identify target modulators using small molecule, gene, RNAi or CRISPR/Cas9 library




High-throughput screening (HTS)

v' Typically, HTS assays are performed in "automation-friendly"
microplates with a 96, 384 or 1536 well format.




detects Fluorescence, Absorbance,

® High-content screening (HCS)
high-content analysis

Luminescence and Fluorescence

Resonance Energy Transfer (FRET)

>
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Epi-fluorescence microscopy
Confocal microscopy

lon channels / Receptors (Fluorescence sensor)
Transcription (Promoter assay)
Enzymes (ELISA assay, Plate-based assay)
Cell growth (MTT/XTT, Live/Dead cell staining)
Cell morphology (High content confocal Imaging)
Protein-protein interactions (FRET, Fluorescence polarization,
Tripartite split-GFP complementation assay)s



Workflow of HTS in Drug Discovery

» Target selection
Target identification & validation

unmet medical need & a specific indication?
intended patient population & market?
relevant cellular or molecular targets?

mode of action?

®

®

®

®

® risk & side effects?

® available relevant literature?
® competitive advantage?
® patents?

®

appropriate assays - established or to be developed?



Workflow of HTS in Drug Discovery

» Target selection

S(JP + aﬂ) mean (u), standard deviation (o),
| | positive (p) and negative (n) controls
Hp — Hn

> Assay development Zfactor=1-

> Primary screen with chemical libraries



Chemical libraries

http://myibchemistry .blogspot kr/
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' Comgound Libr. ary O 5000000089

Part of the compound library at the Sanofi-
aventis laboratory in Toulouse, France.
More than 1 million compounds, stored in

trays of vials, are kept here.
Nature 470, 42—-43 (2011)
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Chemical libraries

About Us v

€ ChemDiv

The chemistry of cures™

ChemDiv’s Screening Libraries List

Discover Qur Unique Collections

Autophagy library - 17,815 compounds

Epigenetics library - 30,431compounds

Library of modulators of Protein-protein interactions (PPI) - 110,055 compounds

Targeted Diversity library - 45,429 compounds

lon Channels target platform library (2013 Y edition) - 16,952 compounds

Allosteric Kinases inhibitors library - 23,5
The G

Screen

MDM2 targeted library - 22319 compour

Bcl2 PPl inhibitors library - 11,446 compt

Cancer Stem Cells targeted library - 20,2

ABOUT US

SCREENING LIBRARIES BL

CNS library - 33,173 compounds

C-Met library - 17,130 compounds

Screening Libraries

Key Facts

Diversity Libraries

Updated Fragments library - 14,294 com

HDAC library - 20,914 compounds

Targeted & Focused Libraries

Fragment Library

@ sizsieis

) Korea Chemlcal ‘Bank

Aurora Flne Chemlcals

Search center

Search by Order/Catalog/ID Number

Chemical Compound Libraries

Please enter the data you are looking for:

We prod

ChRMAEZHTAL

Aurora's chemical library is a collection of stocked chemicals used in high

as in chemical research.

Aurora offers about
predictability in silico
assessment and increg

Our targeted libraries
paradigm in molecular

e Our hit rate for pre
real bioassays.
o Features of our foc ~

Building Blocks for PPI

Navigation Menu ©]

High Affinity -

Fragments for PPI

Compliance wi

PPI Library

L]
L]
¢ High Selectivit -
e |ow Toxicity -

Building Blocks for Macrocycles

o Patentability
e Our database contz ~

Macrocyclic Library

- Gram-Negative Antibacterial

- Lipid GPCRs

- Non-nitrogenous for CNS and
PNS

- SAM/SAH

- lon Channels

- a-helix mimetics

- Phenotypic Screening Set

“ASINEX

inspired by Nature

Home > Libraries

Libraries

ASINEX's libraries consist of more than 600,000 compounds, encompas

ASINEX has synthesized more than 2,000 novel lead-like scaffolds over
Moreover, we experimentally test all our new compounds for solubility in

All ASINEX compounds are stored neat as a dry stock but can be re-forr
All ASINEX compounds have a minimum purity of 90%.

All ASINEX compounds have been characterized by either NMR and/or |
compounds.

High probability of refills is secured for the most recent high-value librarie

ASINEX is willing to support your follow-up chemistry programs by offeril
availability to ensure the possibility of the resupply of any particular comg

Building Blocks for protein-protein interactions

Protein-protein interactions (PPIs) have great potential as therapeutic tar
screening such targets is presumably linked to the lack of small molecule
the PPl interface. Compounds generally do not have the geometry and st
To help address these issues, ASINEX has developed a range of B

structures with multiple substituents, for targeting PPIs ... read
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Chemical libraries

Natural Product Libraries

Screen Millions of Toxins

At the University of Chicago, Zoltan Takacs co-
invented the Designer Toxins technology to create
toxin libraries. Each library contains thousands to
millions of native and engineered animal toxins using
computational animal venom genomics and molecular
methods. The libraries are screened on a target — a
molecule that decides the fate of a disease. Those
toxins that are the most selective for the target are
isolated, pharmacologically verified, and become drug
templates. It's like trying out a million keys at once
and picking the one that opens a lock for which no
one had a key before. Control over the lock, means
having control over the disease.
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Chemical libraries

LOPAC®1280 _ The Library of Pharmacologically Active Compounds
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Product Categories - #  Screening Libraries ~ ' Kinase Inhibitor Library

Kinase Inhibitor Library

Aunique collection of 355 Kinase inhibitors for high throughput
Catalog No. L1200 5¥iriyir Reviews (5)
Size Price

Pre-dissolved in DMSO
100uliwell(10mM solution) UsD 5800
250ulfwell(10mM solution) UsD 8300

= Selleck USA Tel: +1-832-582-8158 sales@selle




Workflow of HTS in Drug Discovery

» Target selection

3(op+ 0n) mean (), standard deviation (o),

> AS S ay d evel 0 p m ent Z-factor =1 — mp _ ﬂ-n| positive (p) and negative (n) controls

> Primary screen with chemical libraries

» Secondary screen with primary hits using more
sensitive assay

» Characterization of hit compounds

» Structure Activity Relationships (SAR)



Workflow of HTS in Drug Discovery

» Structure Activity Relationships (SAR)

SAR
for target|potency

SAR for target y Receptor-drug

interactions

Modifications to
modulate metabolism

Modifications
to reduce toxicity

Drug-like scaffold

- o'
= =

Scaffold-hoppin

to allow patentability~ - .
/ ysical properties
and formulation

Nature Chemical Biology 6, 476—479



Workflow of HTS in Drug Discovery

» Target selection

3(op+ 0n) mean (), standard deviation (o),

> AS S ay d evel 0 p m ent Z-factor =1 — mp _ ﬂ-n| positive (p) and negative (n) controls

> Primary screen with chemical libraries

» Secondary screen with primary hits using more
sensitive assay

» Characterization of hit compounds
» Structure Activity Relationships (SAR)
» Determination of drug potency and selectivity

> Apply to cell or animal model



Enzymes

Hormones &
Factors

Nucleic acids

Nuclear receptors
Others

lon channels

Nature Reviews Drug Discovery (2003)



GPCR (G-protein coupled receptor)

Biogenic amines Amino acids and ions

Noradrenaline, Glutamate, Ca2*,
dopamine, GABA
5-HT, histamine,
acetylcholine
N

E2 E3

12

/

G-protein-independent
effector molecules

D

GTP

Adenylyl cyclases,
inhibition of cAMP
production,

ion channels,
phosphodiesterases,
phospholipases

Lipids
LPA, PAF, prostaglandins, leukotrienes, anandamine, S1P

Peptides and proteins

'/— Angiotensin, bradykinin, thrombin, bombesin, FSH, LH, TSH, endorphins
A/"—\

Others
Light, odorants, pheromones, nucleotides, opiates, cannabinoids, endorphins

lon channels,
PI3Ky, PLC-B,
adenylyl cyclases

Biological responses

Proliferation, differentiation,
development, cell survival,

angiogenesis, hypertrophy,
cancer

D D

GTP GTP GTP X
Gene expression

PLC-B, Adenylyl cyclases, RhoGEFs, regulation

DAG, increasein cAMP  Rho i SR

Ca?*,  concentration

PKC

Nucleus

\—/T:anscription -

factors

TRENDS in Pharmacological Sciences.] 6



GPCR (G-protein coupled receptor)

N @ . . Y
A Class A Rhodopsin-like Class B Secretin-like
Amine . - Parathyroid hormone receptor
Ahodopsine  [1QUCpi elasing hormone
Olfactory Melantoni g°g . Calcitonin receptor
PfOStan_Old _ Vi?aelm onin Protease-activated receptors Growth hormone releasing hormone receptor
g:ﬁfg’;‘i‘:‘i}g“e Sphingolipid and LPA (EDG) PARY  Thrombin Socretin receptor
Pebtide Leukotriene B4 receptor PAR2 AP GPR116 ® GLPIR
P . Hydroxycarboxylic acid receptor PAR3 plasmin Lathrophilin receptor
Hormone protein o ; PAR4 .
GnRH Ecdysis triggering hormone receptor cathepsin G
Class A Orphan/other trypsin

NH,

SIGNALING
Class C-F

Metabotropic glutamate/pheromone
cAMP receptors

Vomeronasal receptors

Taste receptors T2R

N\

)

JOURNAL OF BIOLOGICAL CHEMISTRY VOL. 287, NO. 16, pp. 12787-12796, April 13, 2012 COOH 17

® The gene family of Rhodopsin-like GPCRs,
constituting for 26.8% of all FDA-approved drugs.

® 367 GPCRs with endogenous ligands - 87 human
GPCRs that are drugged already - 280 GPCRs?




HTS assays for identification
of GLP1R agonists




Glucagon-Like Peptide 1 Receptor
(GLP-1R, GLP1R)

Brain
1,950 ﬁ Neuroprotection
| Appetite  Stomach
e

S 7 | 1 / QGastric emptying
\ I K
\\\\}T__\\\ "

M Cardioprotection
#Cardiac output

4 Insulin biosynthesis
™ Beta-cell proliferation

+ Beta-cell apoptosis

£ Insulin secretion
+ Glucagon secretion

> | Glucose production

Liver

£ Insulin sensitivity
usele Diabetes Ther (2015) 6:239-256
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Effects of GLP1R activation on

pancreatic B-cells

GLP1R \ \ \' - Adenylyl cyclase

-cellulm _) ATP
EGFR c- sx/ arrestin-1 ’ K* yrp
K- e pLRKl/Z cAMP
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Q Bcl 2 /
PKC Bcl XE PKA

B-cell IRS'Z
Proliferation and Akt/PKB

R B
Neogenesis \ C E
MAPK
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Caspase JV PDX-IATF l
7 '4
activation NFxB ‘L Cyclin

FoxO1
D1
Inhibition of /CHOP
Apoptosis Gadd34 v

1.'.
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; diamm Calcmeurm/
I ER Stress Reduction NFAT Insulin
Biosynthesis and
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Transcription

Cassandra Koole et al. Biochm. Soc. Trans. 2013;41:172-179 20
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GLP-1 vs Dipeptidyl peptidase 4 (DPP-4)

Oral
intake

l

§

()
Fatm . w Muscle

ceIIs

)
° GLP-1RA
Glucose Pancreas
\) — T GLP-1 cells

T GIP

DPP-4
inhibitors

g

Small
intestine
brush border

Worldwide Diabetes Market

% GLP-1s represent
significant growth
opportunity within
worldwide diabetes
market

< VICTOZA (daily GLP-1)
U.S. sales of $263
million in first year of
launch; worldwide
sales > $1 billion
expected in CY 2011

DPP-4

Rapidly inactivated
to GLP-1 (9-36)
and GIP (3-42)

GLP-1
Agonists
3%

Adv Ther (2014) 31:289-317

Sulphonylureas
6%

Metformin
7%

12%

‘ DPP-4
inhibitors

\

Glitazone
18%

Glucose uptake

T Insulln

lGIucagon

Glucose
production

Liver

Alpha-glucosidase inhibitors
3%

The expected global type 2 diabetes

therapeutics market in 2020
GLP-1 agonist
16%

11B-HSD1 inhibitor
2%

Others
35%

Insulin analogue
10%

DGAT- 1 enzyme inhibitor

2%
DPP-4 inhibitor
Insulin sensitizer 7%
2% | sRTT activator
GK activator 2%
3% PPAR agonist
SGLT-2 inhibitor 6%
4% AMPK activator
IL- receptor antagonist 1%
4% GPCR agonist
GSK-3 inhibitor 5%

1%

Source: Type 2 Diabetes - Global Drug Forecasts and Treatment
Analysisto 2020 (ASDReports, 2012)



DPP-4 inhibitor

GLP-1 receptor
agonists

Insulin
Meglitinides

Sulfonylureas

Relative A1C  Change in  Overall risk of
lowering body weight hypoglycemia
W Neutral to | Rare $$$
Wto W4 W Rare $$39
W ™ Yes $-$5%$
W T Yes $$
W T Yes $

CDA 2013 Clinical Practice Guidelines

22
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DPP-4 substrates regulate many biological function

Substrates Biological effect
Hormaones GLP-1 Inactivaticn
GLP-2 Inactivaticn
GIF Inactivaticn
Glucagon Inactivaticn
GHRH Inactivaticn
PACAFP Inactivaticn
Petide %7 Change in receptor preference

Vasoactive peptides Bradykinin

Meuropetides

Chemokines

WIP
BMNP

MNPY
E-casomorphins
Endomaorphins
Substance P

CCLE (MIP-1c:)
CoL4 (MIP-1)
CCL5 (RANTES)
CCL11 (Eotaxin)
CoL22 (MDC)
CXCLE (GCP-2)
CXCLY (MIG)
CXCL10 (IP-10)
CXCL11 (-TAC)
CXCL12 (SDF-1i)

Change in receptor preference
Inactivaticon

Change in receptor preference
or Inactivation

Change in receptor preference
Inactivaticon
Change in receptor preference
Inactivaticon

Enhanced activity

Change in receptor preference
Change in receptor preference
Inactivaticon

Change in receptor preference
Mo changes

Inactivaticon

Inactivaticn, CXCR2 antagonist
Inactivaticn, CXCR2 antagonist
Inactivaticn, CXCR4 antagonist

>
uu"‘j S
) "
é & ‘“" (P .»uuuf

““ 2 Daud,
soF -1a(1-68) GLP-1(7-36) BNP (1-32) SP(1-11) NPY (1-36) PYY (1-36) GLP-2(1-33) GIP (1-42)

!
of\“f‘m ar;;«

Progenitor 1 / Brain
call Blood VGSW Heart f
s ¥ ' DPP~4
B ¢

BNP (3-32) GLP-1 (9-36) NPY (3 36) PYY (3-36)
a g a‘::»u" M
‘““‘6’ Vg,

http://care.diabetesjournals.org

ipi ( RFPAS s Bone marrow
ipids - - oo
e / @ % :B,wdp,essure I!:;:el’: response
Inflammation Uﬂ S
SRR
'l M
/PNO activity (8 ! .
“MVasodilation Q.J 1:; I; response?

J Atherosclerosis J CD40, ICAM-1, MCP- “MNatriuresis
1, hsCRP, TNF-@, IL-6,
IL-1B, RAGE, NADPH

< Monocyte adhesion
Diabetes Care 2014;
M GLP-1 ¥ 37(10): 2884-2894.
HbA1c
Neuropathy Nephropathy

+ |nﬂamman

“MEpithelialization

{ Nerve fiber loss iﬁ;’lﬁA =
- lammation = B
: Nerv.e-cond:cﬂon velocity 1 Oxidative stress TGnnulaﬁon tissue o S
: ¥ Glomeruk L Permeability, blood flow
{ Tubulointerstitial damage ~ THIF-10,, VEGF, capillaries & y\acodilation 2 3

M GFR
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The GLP1R agonists currently available &

in development

Drug Brand name Dosing frequency US FDA approval status EMA approval status Phase III clinical trial program
Exenatide  Byetta® Twice daily Approved 28 April 2005 Approved 20 November 2006 AMIGO
Liraglutide ~ Victoza® Daily Approved 25 January 2010 Approved 30 June 2009 LEAD
Exenatide  Bydureon® Weekly Approved 26 January 2012 Approved 17 June 2011 DURATION
Lixisenatide Lyxumia® (Europe) Daily Submitted Withdrawn 12 September 2013 Approved 1 February 2013 GetGoal
Albiglutide Tanzeum® (US) Eperzam® (Europe) Weekly Approved 15 April 2014 Approved 23 January 2014 ~ HARMONY
Dulaglutide Weekly Submitted Submitted AWARD
Abbreviations: US FDA, United States Food and Drug Administration; EMA, European Medicines Agency. Ther Adv Endocrinol Metab. 2015 Eeb: 6(1): 19-28.

BYETTA should be injected twice a day, at any time within the
60 minutes (1 hour) before your morning and evening meals.”
Do not take BYETTA after your meal.

Then you should inject
BYETTA between:

% Morningmealat8:15 a1 7:15 am and 8:15 am
»  Eveningmealat630em 530 pmand 630 P

: *0r before the 2 main meals of the cay,
N e approximately & hours or more apart.

Exenatide LAR Weekly Kit (Bydureon)

4 parts (Single dose tray)
— Needle

— Vial Connector

— Syringe (Diluent)

— Vial (Powder)

Complex preparation

Dose can be given in the thigh, abdomen, or back
of the upper arms

Dose must be given immediately
Push down on plunger until it stops

24



Effects of SA & LA GLP-1 on regulation
of plasma glucose levels

" SHORTACTING LONG ACTING in> Short Acting GLP-1,
E,’GLPA receptor agonists or GLP-1 receptor agonists Basal Insu I L rece ptOf agon 'St
eg. Lixisenatide OD, Exenatide BD eg. Liraglutide OD, Exenatide QW
Effect on Effect on Effect on Effect on F PG P PG

FPG PPG FPG PPG

53 mmol/mol

HbA, A

1c

FPG = fasting pla.sma glucose
PPG = postprandial glucose * Insulin glargine Primary outcome: HbA . decreased by 1.74%

Fineman MS et al. Diabetes Obes Metab 2012;14:675-88 ** Exenatide 10 mcg BD 2 & 0 2
B s o e S sl i with exenatide and 1.04% with placebo
¥ineman MS et al. Diabetes Obes Metab 2012;14:675-88 (between-group difference -0.69%, p<0.001)

2Buse JB et al. Ann Intern Med 2011;154:103-12

25



agonists of GLP1R

Compound 2

e

. /
Quercetin Compound B/BETP DA-15864 N
selectively stimulating
E human & rat GLP1R
(ECsp, 163 & 325 nM,
©/\0 )\IY \| respectively) " /N\
N N
cl ST
i ) g®
Z S
cl N E/OH

Exp Diabetes Res. 2012:2012:709893. / Acta Pharmacol Sin. 2012 Feb;33(2):148-54. / Cassandra Koole et al. Biochm. Soc. Trans. 2013;41:172-179/ W02011/122815 26



Small-molecule agonists of GLP1R

Positive Allosteric Modulation of the GLP1R by Diverse Electrophiles

J Biol Chem. 2016; 291(20):10700-15.

YN\

1@@ o

F 2, Compound 2"

Wild-Type GLP-1R
EC,y GLP-1(9-36)NH, + compound

BETP
th-BETP

—_
N A O OO ©
S 2 3 S 3

o
L

cAMP Accumulation (% Stimulation)
IR IR T IR IR T Y
O O NGO LON -

[compound] logM
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In a 3 month phase 2 study, TTP054 showed

Small-molecule agonists of GLP1R

vTv’s GLP-1R Agonists Program Genesis

0 Therapeutics

QCoordinated utilization of data from cell EC50 assays, liver microsome stability, and pharmacokinetics

led to potent lead series which resulted in 2 clinical candidates

significant reduction in Al ¢

Change from BL in HbA1c @ day 84 (%)

® Placebo
o TTPOS4
— Placebo
—TTP054

TTP0S4

10 1‘1 7 8
HbA1c @Baseline (%)

TTP273-102 Phase 1b T2D on Metformin 2w

Enhances insulin secretion

g
o

-
L
1

Plasma insulin, ng/ml
r- -
o =

- Vehicle

. TTP273
(10mg/kg iv)

_ Exendin-4

e
>

10

Time (min)

TTP-595 (TTProbe™) - SEEE s
ECSO 45 HM 3 0.59 > .l + Placebo
First Generation Second Generation G0 > : .
Series / w :_? . $ . -
o %% ' o
3 1ol e ’ ol :
% 1.51 . &
TTPO54 TTP273 — )
EC., 40 nM EC5 5 nM B, .
(Clinical POC) (Clinical POM) : .
Phase 2 ongoing 4080 02581D 07581D 150BID
Treatment arm
Decreases glucose Decreases food intake
— 400 - Vehicle (po) 1.0~ - :?:;Iz
=] TTP273 —_ .- 7
E’ " (100mpk po) £ @ {100mglkg) po
300 Exendin-4 g 1 Exendin 4 ‘
L3 = 0 (0.3 ug/mouse ip)
th {0.3pg/imouse ip) E 0.5
g FE
e 1 = 2w e
100- o Eeee g
0 50 100 150 200 093
Time after glucose load, min
28

vTv Therapeutics, LLC

(Rodent: EC,;,34nM; 34% activation)
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GLP1R Structure & GLP1 Binding Site

Tyr-152%47

Figure 5 A side view of the GLP-1-docked GLP-1R model from
between TM1 and TM2

GLP-1R is shown in cartoon form in cyan, with the side chains of four
residues highlighted by mutagenesis in the literature (Table S1) shown
as green sticks. The ligand is shown with its surface in yellow, with
three residues highlighted by colour and single residue codes.

7.37
Lys-383

7.4
" Glu-387

Views of the GLP-1R model docked with “model 11” from pdb code 2NOI

(A) View of the GLP-1R model from between TM5 and TMG for comparison with Figure 4. (B) View of the GLP-1R model from
between TM1 and TM2 for comparison with Figure 5. The ligand is the cyclic constrained synthetic 11-residue analogue
of GLP-1 based on model 11 of pdb code 2NOI, and is shown as space-fill in yellow, but with four conserved residues

highlighted by colour and single residue codes.

Second extracellular loop of human glucagon-like peptide-1 receptor (GLP-1R) has a critical

role in GLP-1 peptide binding and receptor activation. J. Biol. Chem. 2012, 287;3642—-3658

Biosci Rep. 2016 Feb; 36(1): e00285. 29



ldentification of potent & specific
small-molecule agonists of GLP1R
for treatment of type 2 diabetes

30



How to identify novel GLP1R agonists?




Current Chemical Genomics, 2010, 4, 84-91 32



® The amplified luminescence assay (AlphaScreen)

Absence of cellular cAMP Presence of cellular cAMP
Oxygen radical Luminescence
/_\ Acce “- No Signal
\ +
Biotin —{ cAMP Streptavidin oS
Streptavidin ; Biotin z

® Time-resolved fluorescence resonance energy transfer (TR-FRET)

Long lifetime Long lifetime
fluorescence fluorescence

/ at 665 nm at 620 nm /

o_@ Long lifetime
fluorescence

FRET Nature Reviews Drug Discovery 3, 125-135 33




G alpha 15 and G alpha 16 couple a wide variety of receptors to phospholipase C

J Biol Chem. 1995 ;270(25):15175-80.
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Establishment of a cell-based HTS assays for
identification of GLP1R agonist

35



Establishment of a cell-based HTS assays for
identification of GLP1R agonist

A

YFP fluorescence (%)

100 -

90

80 -

70

60 -

50

Calu-3-GLP1R-
CFTR-YFP cell
kDa
75 =
- e <« GLP1R
50 -
250 -
u< CFTR (C-band)
150 - 4 CFTR (B-band)
I_
v Exendin-4 (GLP1R agonist)
—20 uM
—10 uM
—5uM
—3 uM
—1 uM
—0.3 uM
——control
~——forskolin_10uM
0 2 21 6 8
Time (s)

B

-
o
o

YFP fluorescence (%)

©
o

o]
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~
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D
o

[
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Calu-3-GLP1R-
CFTR-YFP cell

v Compound B
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In House HTS Facilities

Microplate / / FACS I
dispenser
y / Q-TOF, NMR, /
1 "_ q‘ LC/MS, HPLC
=
- Microplate
sealer

Chemical library Robotic liquid IncuCyte™ :
/ ~110,000 compounds / / handler ZOOM / Confocal microscope I
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HTS Assay Procedure

seed the cells in
96 well microplate
and incubate the
cells for 48h

add chemical
compounds in
each well and then
incubate the cells
for 10 min at 37°C
R

identify novel

“Hit>

compounds

GLP1R,CFTR & YFP
expressing cells

Automated
liquid handler

Microplate

reader evaluate

effect of each
compound on
GLP1R activity
using microplate

Run a reader and data
screening processing software
assay
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Strategy for the identification of specific
GLPI1R agonists

i?- Primary screening with ~60,000 compounds

P
&)

Second screening / CFTR assay
§ i
Dose response analysis of 9 hits

~

3 novel potent & selective
agonists of GLP1R
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Representative traces of YFP fluorescence
& HTS summary
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Effect of hit compounds on GLP1R-mediated
activation of CFTR in the Calu-3 cells
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Effect of GLP1R agonists on CFTR activity
In CHO-CFTR cells not expressing GLP1R
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——Control
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Effect of Exendin-4 & GRacts on intracellular
cAMP levels in GLP1R expressing Calu-3 cells

250 ~

200 -
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Effect of GLP1R agonists on GLP1R-mediated
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HTS results in CHO-CFTR-GLP1R-YFP cells

J Primary screening with 50,000 compounds

Second screening /| CFTR assay

)3 hits

Dose response analysis

4

3 novel agonists (1 class) of GLP1R
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In human GLP1R (hGLP1R) expressing cells, compounds 2 and B
induced cAMP production but caused no intracellular Ca?* accumulation,
ERK phosphorylation or hGLP1R internalisation. pios one. 2016: 11(4): e0154229.
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Effect of GLP1R agonist on [Ca%*],
In CHO-CFTR-GLPI1R cells
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Effect of GLP1R agonist on insulin secretion
In MING cells

Low Glucose High Glucose
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High-throughput screening of ~110,000 compounds yielded
3 novel agonists (1 class) of GLP1R.

Hit-1 showed GLP1R-mediated CFTR activation in a dose-
dependent manner in CHO-K1 cells expressing CFTR & GLP1R.

Hit-1 induced intracellular calcium increase in CHO-K1
cells expressing CFTR & GLP1R.

Hit-1 increased insulin secretion in MING cells.

Hit-1 may be a good starting material for the development
of small-molecule GLP1R agonist.
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