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¢ Overview of Antibody (Ab)-Mediated Effector Function

¢ Ab-Effector Function Testing During Life Cycle
Development of Drug

¢ Transition Challenges from Discovery to Development
« Mouse to Human transition

« Choice of Appropriate Assay Format When Multiple Receptors
Are Part of MOA

+ Finding Appropriate Target Cell Lines
— Representative of Physiological Target Expression
— Stability Over Assay Runs

¢ Summary
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Bimodal Nature of Antibodies: Implications

for Safety and Efficacy

Protein of interest

Receptor extracellular domain
Cytokine
Enzyme

Fcregion
FcyR binding — ADCC
Cl1q binding — CDC

FcRn binding — Half-life

Fab 4

Linked to safety
profile &
therapeutic efficacy

Effector function
potential

Table 1 Key features of the four IgG isotypes

1gG1 1gG2 IgG3 IgG4
FcRn® + + + +
Effector functions
C1l® ++ - +++ —
FcgRI® +++ — +++ ++
FcgRII® + + + ?
FcgRIllla/b® + - + +
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Is Effector Function Always Non-Desirable?

IMMUNO-ONCOLOGY
AUTOIMMUNITY

L l ] IgG 2
ITIM e
L a Low effector
Activating Inhibitory function
FcyR FcyRIIB

» Beneficial where target cell depletion is
NOT desired- Ex. autoimmunity targets,
immuno-oncology targets

» Fc-engineering of antibody to ablate
effector function

5/25/2017

ONCOLOGY
Depleting antibodies

I9G 1

High effector “ q
function | I“l ]
ITIM |
Y @ a
Activating Inhibitory
FcyR FcyRIIB

» Beneficial where target cell depletion is
desired MOA

* Fc-engineering of antibody to enhance
effector function

Eli Lilly & Company 4



Effector Function Potential: Interplay with

MOA

OPINION

Advances in the assessment and Nature Reviews Drug Discovery, 2011 (10), 101
control of the effector functions of
therapeutic antibodies

Class | MOA: Class Il MOA: Class lll MOA:
Xu-Rong Jiang, An Song, Svetlana Bergelson, Thomas Arroll, Bhavin Parekh, C.et“h'zour(jt,ant'ge" Cilll;tf”r:.j antigey S(.’tl:il[e a'lz.t'gen
Kimberly May, Shan Chung, Robert Strouse, Anthony Mire-Sluis and R cp ool AR s 2ocking

Mark Schenerman

P
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Target

-Localization: membrane
bound or soluble

-Cellular density
-Rate of internalization

Antibody

-Isoforms

-Glycosylation -Allelic variants

-Mutations that impact Fc -Glycosylation
binding
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Effector Function Testing: Continuous

Monitoring

Effector Function Status is impacted by isotype, Fc engineering or Glyco-engineering
Jian et al; Nature Reviews Drug Discovery, 2011 (10), 101

FIH application Approval

* Effector function monitoring MOA * Effector function
Initial evaluation (routine monitoring and/or P firmel monitoring with
and demonstration characterization assays) validated or
B ector * Identification and monitoring characterization
—> -_— R ions tob —>| ofcosas, including carbohydrates —> | assays
included ;n e affecting effector function * Monitoring COAs,
FIH package potential (routine monitoring including carbohydrates
and/or characterization assays affecting effector
function potential
with validated or
Fe effector function < J characterization assays
not clinically demonstrated
* Effector function characterization
Therapeutic for comparability and
antibodies or Initial evaluation manufacturing consistency Effaetor function
Fe fusion of effector * |dentification and characterization v zation Tor
proteins: — =3 | functions, to be | of COAs, including carbohydrates B bility and
Fc effector included in affecting effector function manEfacturiny consistams
function FIH package 3 potential (characterization assays g v/
potential ( for comparability and
manufacturing consistency)
— Fc effector funct_io_n J
demonstrated clinically
Initial demonstration I
of reduced or No need to monitor Fc effector function unless
Low | ———p | ablated effector =|=—— | new data changing the Fc potential
functions, to be
included in
FIH package Membrane-bound form in addition
\ to soluble target identified but
no effector function shown
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Transitioning Effector Function Cellular
Assays from Discovery to Development
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Discovery Development

Purpose: Estahlish the _ A e Scsay
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effectqr | nonitor
establish
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Case Study #1: Transitioning Effector

Function Data from Mouse to Human

¢ Understanding of putative MOA of therapeutic antibody within the context of

a disease comes from in vivo mouse studies -
* Mouse and human FcyR repertoire is very different These differences add to the
* Mouse IgG isotypes different than humans complexity of Crossing over
e Human and mouse FcyR (s) exhibit differences in IgG binding pattern’s  experimental data between
* Human and mouse FcyR (s) differ in lineage expression profiles the two species
* Reporter cell-based assays use cell lines expressing individual FcyR’s

FcyRI FcyRIIA FcyRINA FcyRIIB - FeyRIIB

=E =TT e
Pl N

2 a a a Y/C a B a-GPI 12U -
> 100+

Fe{RI FcyRIlI FcyRIV FcyRIIB -
£ 80-

\’1 ©
i =

l am >
¥2 a a w 40+

Hmm =

o

N
o
1

Advances in Bioscience and Biotechnology, Vol.4 No.4A(2013)
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Transitioning in vivo Results to Design

Cell-based Effector Function Assays

A =e= control PD-L1
«’:E‘ - |gG2a
& = |gG1-D265A
o 1000-
£ ns | s .
=
o
>
‘g 500
=)
b AJ \J \J L
0 5 10 15 20 25
Days after treatment onset

C

=e= control
& === |gG1
E 15009 e 19G2a
g = |gG1-D265A éi
2 .
g
<}
=
=

0 5 10 15 20
Days after treatment onset

Dahan R et al, Cancer Cell, 2015, 285
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» Effector function independent trans-co

engagement of agonist CD40 Ab with
FcyRIlb is MOA.

* PD-L1 blocking antibody requires trans

engagement with activating receptor for
optimal in vivo efficacy.

* On the contrary interaction with FcyR’s

reduces efficacy of PD-1 blocking
antibody in in vivo mouse tumor models.

 Therefore, choice of backbone is dictated

by a better understanding of MOA of
antibody and a thorough understanding of

biology (QoD)

Using mice surrogate antibody data to
understand relevant human FcyR-engagement
and its link to MOA is a challenge

Eli Lilly & Company 9



Case Study #2: Choosing a Reporter Assay

When Multiple FcyR’s Are Involved in MOA
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Should QC Assay be Selected Based on Its
Ability to Monitor CQA?
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Case Study # 3. Choosing an Appropriate Target

Cell Line with Endogenous Receptor Expression

1257 Anti-CD20 antibody, I1gG1 1261 Target Cell Line Expressing the
Receptor

Test Article: Fc-Fusion Protein

1004 Different IgG backbone constructs,
IgG1-1gG4

RLU

$
0.25 - 0254

0.00 T T T 1
0.01 0.1 1 10 100 0.00 ’ . . .

0.01 0.1 1 10 100

Anti-CD20, IgG1 (ug/mL) Fc-Fusion Protein (ug/mL)

¢ None of the IgG-fusion constructs
gave a response in FcyRllla activity
assays.

¢ Is it the Cell Line issue? Expression
issue?
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Selecting a Target Cell Line with a Second

Positive Marker for Effector Function

Flow Cytometry ADCC
uT
Iso .~ Receptor 80000 Anti-CD20
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* The Biological function of the receptor was
confirmed via Signaling experiments on the cbC
new Target Cell Line.

1.5x0 -
Fc-Fusion protein
* If IgG1-Fc functionality does not respond in 1,010 4
the FcyRllla activity assays do we need to 3
confirm this with multiple target cell lines? 5.05105
* However, it is not always easy to find cell .
1 10 100 1000 10000 100000
lines with physiologically relevant target
expression log[Antibody], ng/mL
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Providing an Appropriate Context When

Choosing An Overexpression Target Cell Line

Physiological Expression: Transient Overexprgsseq Antigen
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Summary

¢ Effector function is a critical component of life cycle management of
therapeutic Mab. It is reflective of

« Therapeutic Efficacy
« Safety/risk
* Lot to Lot variation (CQA)
¢ The goals of discovery work on ab-mediated effector function testing is very
different than development work
¢ Transition Challenges include
* Mouse to human transition
* Multiple receptors involved in MOA
« Finding suitable target cell lines with physiologically relevant cell lines
¢ Itis important to integrate the knowledge of FcyR-MOA into an appropriate

cell-based assay as early as possible and use previously available clinical
data to drive testing some of the molecules
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