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Type them into questions box!

“Why am I muted?”
Don’t worry. Everyone is muted 
except the presenter and host. 
Thank you and enjoy the show. 

Have Questions?

Contact ACS Webinars ® at acswebinars@acs.org
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Find the many benefits of ACS membership!

http://bit.ly/ACSmembership

Join a global community of over 150,000 chemistry professionals
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Benefits of ACS Membership 

Chemical & Engineering News (C&EN) 
The preeminent weekly digital and print news source. 

NEW! ACS SciFinder
ACS Members receive 25 complimentary 
SciFinder® research activities per year. 

NEW! ACS Career Navigator 
Your source for leadership development, professional 
education, career services, and much more.

http://bit.ly/ACSmembership

Chemical Entity and Biomolecule Scientific Program Tracks:

4

YouTube video: 
https://www.youtube.com/watch?v=1DOxLBg0Ouw

• Preclinical (including Discovery)
• Bioanalytical
• Clinical Pharmacology

• Manufacturing & Bioprocessing
• Formulation & Quality

Chemical Entity and Biomolecule Scientific Program Tracks:

Website:  www.aapspharmsci360.org

https://www.youtube.com/watch?v=1DOxLBg0Ouw
https://www.youtube.com/watch?v=1DOxLBg0Ouw
http://www.aapspharmsci360.org/
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Don’t Miss ACS MEDI at the 
ACS National Meeting & Expo!

NANOSCIENCE, NANOTECHNOLOGY, & BEYOND

Aug. 19-23, 2018 | Boston | MA

Featuring 4 days of programming
covering advances in rare diseases, chronic pain,

GCPRs, target identification, antibiotic resistance, and more!

Download the summer newsletter at acsmedchem.org
for the complete schedule. 

http://bit.ly/acsDrugDiscoveryArchive

2014

2015

Proudly 
Co-produced with

2016
2017
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Celebrating 4 years & 40 Drug Discovery Webinars!

http://www.acsmedchem.org/
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“It was a very good 
talk, Professor 
Lindsey knows his 
topic extremely well 
and speaks about it 
quite eloquently.” 

Jim Tarrant
Associate Professor, College of 
Pharmacy, Harding University

Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org

http://bit.ly/DDDS7video
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Learn from the best and brightest minds in chemistry! Hundreds of webinars on 
diverse topics presented by experts in the chemical sciences and enterprise.

Recordings are an exclusive ACS member benefit and are made available to 
registrants via an email invitation once the recording has been edited and posted.

Live Broadcasts of ACS Webinars  continue to be available to the general public 
every Thursday from 2-3pm ET!

www.acs.org/acswebinars
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An individual development 
planning tool for you! 

ChemIDP.org

Upcoming ACS Webinars
www.acs.org/acswebinars

Thursday, September 27, 2018
Who Will Win the #ChemNobel? Predicting the 2018 Nobel Laureate(s) in Chemistry
Proudly co-produced with Chemical & Engineering News

Thursday, October 4, 2018
Social Media 102: Twitter, Facebook, LinkedIn, and Blogs
Proudly co-produced with the ACS Committee on Public Relations and Communications

Nicole Gaudelli
Beam Therapeutics

Experts

Experts

Joseph Moran
University of 
Strasbourg

Jennifer Maclachlan
PID Analyzers, LLC

Chris McCarthy
American Chemical Society
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Neil Garg
UCLA

Carmen Drahl
C&EN

Lauren Wolf
C&EN

Contact ACS Webinars ® at acswebinars@acs.org 
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www.acs.org/acswebinars

Slides available now! Recordings are an exclusive ACS member benefit.

“A Novel Strategy for the Treatment of Chronic Pain: 
Antagonising PAR2 with a Monoclonal Antibody”

This ACS Webinar is co-produced with the ACS Division of Medicinal Chemistry and 
the American Association of Pharmaceutical Scientists

Pete Thornton
Senior Scientist, Neuroscience Biology Team, 

AstraZeneca

11

Nurulain Zaveri
Founder, President and Chief Scientific Officer

Astraea Therapeutics

Introduction

NURULAIN T. ZAVERI, PhD
Astraea Therapeutics 

Mountain View, CA

A Novel Strategy for the Treatment of Chronic Pain: 
Antagonising PAR2 with a Monoclonal Antibody

12
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WHAT IS CHRONIC PAIN ?

13

NEUROLOGICAL PAIN

• Postherpetic Neuralgia

• Neuropathic Pain

• Severe Migraines

JOINT or MUSCLE PAIN

• Arthritis

• Fibromyalgia

• Rheumatoid Arthrits

• Knee Pain

NECK & BACK PAIN

• Disc Degeneration

• Herniated Discs

• Back Pain

• Neuropathic Pain

OTHER CONDITIONS

• Cancer Pain

• Headaches

• Pelvic Pain

• Phantom Limb Pain

• Post surgical Pain

• PTSD 

MANY CONDITIONS...DIFFERENT ETIOLOGIES...DIFFERENT SENSATIONS

14
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Nuclear 
receptors

GPCRs

Ion Channels

TARGETS FOR PAIN MEDICATION DISCOVERY

15

• Heart disease > pain > cancer > diabetes

• Pain > diabetes > heart disease > cancer

• Cancer > pain > heart disease > diabetes

• Heart disease > cancer > pain > diabetes

Can you rank the following diseases in order of MOST patient sufferers: Heart 
disease, diabetes, pain and cancer?
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A Novel Strategy for the Treatment of 

Chronic Pain: Antagonising PAR2 with a 

Monoclonal Antibody

Pete Thornton

Neuroscience, IMED Biotech Unit, AstraZeneca

ACS Seminars 20th Sept 2018 

18

Protease activated receptor (PAR)-2 and pain 

Biochem. Soc. Trans. (2003) 

31, 1191-1197 

CGRP

Peripheral 

nerve 

ending

PAIN TRANSMISSION

AMPA 

NMDA 
TRPA1

TRPV4

ASIC
Glu

• PAR2 is activated by serine proteases which generate a novel N-terminal 

tethered ligand

• Receptor and activating proteases are elevated in osteoarthritis (OA)

• Expressed in nociceptors, synoviocytes, mast cells, fibroblasts, keratinocytes

Protease in OA joint 

activates PAR2 Spinal 

neuron

• PAR2 activation and signaling

– potentiates cation channels

– leads to peripheral sensitisation and activation of pain fibres

– drives neurogenic inflammation
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Goal: Develop a novel antagonist of PAR2 for the 

treatment of chronic pain

N

C

Extracellular

Intracellular

Signaling

Anti-PAR2 mAb

MEDI2344

proteases

‘tethered ligand’

20

MEDI2344: A novel, high affinity anti-PAR2 mAb

• Dose-dependent inhibition of weight-

bearing deficit in pathologically-

relevant model 

Effects of MEDI2344 on MIA-induced 

mechanical weight bearing deficity
26 75 

• High, non-linear clearance in rat

• Predicted human dose: 6mg/kg IV 

Qweek

• Impossible production challenge

PK profile of MEDI2344

5mg/kg

1mg/kg

10mg/kg

Target 

mediated 

clearance
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S t a t i s t i c a l  a n a l y s i s  -  R e p e a t e d  m e a s u r e s  A N O V A ,  f o l l o w e d  b y  a  p l a n n e d  c o m p a r i s i o n  t e s t ,  u s i n g

I n v i v o s t a t .

 S i g n i f i c a n t  h y p e r a l g e s i a  ( # # #  P < 0 . 0 0 1 )  p o s t  i n j e c t i o n  o f  M I A  w i t h  v e h i c l e  f r o m  d a y  3  t o  d a y  3 0

w h e n  c o m p a r e d  t o  b a s e l i n e  a n d  s h a m .

*  P < 0 . 0 5 ,  * *  P < 0 . 0 1 ,  * * *  P < 0 . 0 0 1  S i g n i f i c a n t  r e v e r s a l  o f  h y p e r a l g e s i a  w h e n  c o m p a r e d  t o  v e h i c l e

a t  e a c h  t i m e  p o i n t .

E f f e c t s  o f  M E D I 2 3 4 4  o n  M I A  i n d u c e d

H y p e r a l g e s i a  i n  t h e  r a t .

D a y s  p o s t  M I A  i n j e c t i o n

i . v .  d o s i n g
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21 James Dodgson & Lorraine Irving

PAR2 receptor internalisation rapidly eliminates 

MEDI2344

Time 0

R=800
G=4000

0 15min 30min

60min 120min 180min

MEDI2344 internalizes in A549 cells without 

receptor activation (t1/2 = 28 min)

• Target-Mediated Drug Disposition (TMDD) prevented further development of 

MEDI2344

• An innovative strategy was employed to overcome TMDD of MEDI2344

PAR2

MEDI2344

• pH 5.0, Histidine 10 % charged

• pH 4.0, Histidine 30 % charged

• pH 6.0, Histidine 50 % charged

• pH 6.0, Histidine 100 % charged

What is the pH of an endosome, and what percentage of Histidines within an 
endosomal protein will carry a positive charge?
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Overcoming TMDD by reducing PAR2 affinity at pH 6.0

23

PAR2 MEDI2344

PAR2

MEDI2344

Overcoming TMDD by reducing PAR2 affinity at pH 6.0

24

IgG 
Recombined 

CDRs
VHCDR2 VHCDR3

Total no of 

histidines

MEDI0618 H2, H3 XXXXHXXHXXXHXXXHH XHHXXXXX 7

Claire Dobson, Sadhana Podichetty, Phil Newton and Gareth Rees

Antibody 

(1 mg/kg)

Half 

life

(day)

AUClast

(day*µg./mL)

Clearance

(ml/kg/day)

Fold 

difference 

to 

MEDI2344

MEDI2344 0.6 5.9 165 -

MEDI0618 2.7 39 25 6.5

MEDI0618 (SPR)

Hu PAR-2

pH 7.4

Hu PAR-2

pH 6.0

• MEDI0618: our candidate displays 

> 50-Fold lower KD at pH 6.0 vs. 

pH 7.4

• Clearance is in expected range for 

a human IgG in rat
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MEDI0618 is a potent and specific antagonist of PAR2

25
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MEDI0618 has no agonistic activityCell line PAR2 IC50 [nM]  (± SEM)

Human A549 0.11 (± 0.01)

Cyno CYNOM-K1 0.05 (± 0.004)

Rat KNRK 0.52 (± 0.07)

Mouse LL/2 0.05 (± 0.02)

Isotype control 

MEDI0618

MEDI0618 blocks protease-trigged calcium release 

in PAR2-expressing human A549 cells
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MEDI0618 is analgesic in rodent OA and nerve injury 
models

Dose

MEDI0618 reverses weight-bearing deficit 

induced by intra-articular MIA in rat

MEDI0618 reverses mechanical allodynia induced 

by peripheral nerve damage in mouse

Dose
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• We have shown that monoclonal antibodies to PAR2 potently inhibit 

receptor activation

• However, due to target sink and receptor-antibody internalisation, the high 

affinity anti-PAR2 mAb MEDI2344 displays high clearance 

• Engineering in pH-dependent binding of MEDI2344 to PAR2 improved PK 

profile in candidate MEDI0618

• PAR2 is a challenging target but we have succeeded where others have 

failed: none failed due to lack of efficacy

• MEDI0618 represents best in class, first in class opportunity to antagonise 

PAR2 in chronic pain states – FTIH dosing to commence Jan 2019

Summary

27
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Confidentiality Notice 

This file is private and may contain confidential and proprietary information. If you have received this file in error, please notify us and remove 

it from your system and note that you must not copy, distribute or take any action in reliance on it. Any unauthorized use or disclosure of the 

contents of this file is not permitted and may be unlawful. AstraZeneca PLC, 1 Francis Crick Avenue, Cambridge Biomedical Campus, 

Cambridge, CB2 0AA, UK, T: +44(0)203 749 5000, www.astrazeneca.com
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www.acs.org/acswebinars

Slides available now! Recordings are an exclusive ACS member benefit.

“A Novel Strategy for the Treatment of Chronic Pain: 
Antagonising PAR2 with a Monoclonal Antibody”

This ACS Webinar is co-produced with the ACS Division of Medicinal Chemistry and 
the American Association of Pharmaceutical Scientists

Pete Thornton
Senior Scientist, Neuroscience Biology Team, 

AstraZeneca

30

Nurulain Zaveri
Founder, President and Chief Scientific Officer

Astraea Therapeutics
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Celebrating 4 years & 40 Drug Discovery Webinars!

Upcoming ACS Webinars
www.acs.org/acswebinars

Thursday, September 27, 2018
Who Will Win the #ChemNobel? Predicting the 2018 Nobel Laureate(s) in Chemistry
Proudly co-produced with Chemical & Engineering News

Thursday, October 4, 2018
Social Media 102: Twitter, Facebook, LinkedIn, and Blogs
Proudly co-produced with the ACS Committee on Public Relations and Communications

Nicole Gaudelli
Beam Therapeutics

Experts
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Joseph Moran
University of 
Strasbourg

Jennifer Maclachlan
PID Analyzers, LLC

Chris McCarthy
American Chemical Society

32

Neil Garg
UCLA

Carmen Drahl
C&EN

Lauren Wolf
C&EN
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This ACS Webinar is co-produced with the ACS Division of Medicinal Chemistry and 
the American Association of Pharmaceutical Scientists

Pete Thornton
Senior Scientist, Neuroscience Biology Team, 

AstraZeneca
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Nurulain Zaveri
Founder, President and Chief Scientific Officer

Astraea Therapeutics
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“It was a very good 
talk, Professor 
Lindsey knows his 
topic extremely well 
and speaks about it 
quite eloquently.” 

Jim Tarrant
Associate Professor, College of 
Pharmacy, Harding University

Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org

http://bit.ly/DDDS7video
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Chemical Entity and Biomolecule Scientific Program Tracks:

35

YouTube video: 
https://www.youtube.com/watch?v=1DOxLBg0Ou

w

• Preclinical (including Discovery)
• Bioanalytical
• Clinical Pharmacology

• Manufacturing & Bioprocessing
• Formulation & Quality

Chemical Entity and Biomolecule Scientific Program Tracks:

Website:  www.aapspharmsci360.org

Don’t Miss ACS MEDI at the 
ACS National Meeting & Expo!

NANOSCIENCE, NANOTECHNOLOGY, & BEYOND

Aug. 19-23, 2018 | Boston | MA

Featuring 4 days of programming
covering advances in rare diseases, chronic pain,

GCPRs, target identification, antibiotic resistance, and more!

Download the summer newsletter at acsmedchem.org
for the complete schedule. 

https://www.youtube.com/watch?v=1DOxLBg0Ouw
https://www.youtube.com/watch?v=1DOxLBg0Ouw
http://www.aapspharmsci360.org/
http://www.acsmedchem.org/
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@AmericanChemicalSociety @AmerChemSociety @AmericanChemicalSociety

https://www.linkedin.com/company/american-chemical-society
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Contact ACS Webinars ® at acswebinars@acs.org 
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Benefits of ACS Membership 

Chemical & Engineering News (C&EN) 
The preeminent weekly digital and print news source. 

NEW! ACS SciFinder
ACS Members receive 25 complimentary 
SciFinder® research activities per year. 

NEW! ACS Career Navigator 
Your source for leadership development, professional 
education, career services, and much more.

http://bit.ly/ACSmembership
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ACS Webinars  does not endorse any products or 

services. The views expressed in this presentation are 

those of the presenter and do not necessarily reflect the 

views or policies of the American Chemical Society.

®

Contact ACS Webinars ® at acswebinars@acs.org 
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