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Biomarker Assay Validation
Process at Labcorp
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Where We Sit in the Drug Development Journey

Pre-Development Pre-IND/CTA Phase I Phase I/lll Registration Commercialization

———————

* Exist mainly in the preclinical + early phase clinical trials

* Immunology & Immunotoxicology — support our client’s drug development journeys through safety
assessment of their compounds

* Develop, validate and run various biomarker assays to guide safety assessment

Immunotoxicology testing

Even therapeutics with mechanisms of action independent of the

immune system can have off-target effects on immune function. As
such, it is crucial to identify potential modulation of the immune
system and.de=risk.compounds during the drug development journey.
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Team Structure and Validations

STUDY

DIRECTOR

LABCORP TEAM
STUDY

SPONSOR R » | MANAGER
(1&1)

I

SME « . LAB TEAM
(1&1) (1&1)

e Sponsor speaks provides background and key scientific information regarding test compound, the MoA, target
and desired endpoints to SD, SM and SME (I&l) Context of Use

e SM liaises with SME and a validation plan is drawn up in-line with SOP *- discussions occur
e SM goes back to Sponsor with validation plan for review and sign off /

*  SME works with the Lab Team to complete validation work
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Context of Use Statements

e Currently no formal process for CoU to be applied to
biomarker assay validations

* For LBA, mainly follow a set SOP for biomarker validation

 Largely based on PK assay validation regulatory
guidelines

* Although all validation parameters from the SOP are
taken into account, not all make it to the final validation
plan (some CoU principles occur here)
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Validation Parameters

Parameter

Calibration Curve

QcC

Accuracy and Precision

Stability

Parallelism

Spike Recovery

Specificity

Dilutional Linearity

Details

Blank + >= 6 non-zero standards

5 Levels on A&P (LLOQ,ULOQ, L,M,H
Runs, 3 (L,M,H) on others

Intra-assay — 1 Run
Inter-assay — 6 runs, >=2 analysts, >=2
days

Benchtop, Long-term and Freeze thaw.
6 independent samples

>=6 individuals

>= 6 individuals

Calibrator spiked into matrix to 10-
100X ULOQ. Diluted into range with >=
5 dilution in rage and one below LLOQ

Used in validation?

Always (if quantitative assay required)

Always

Always

Always

If sufficient endogenous analyte in
sample

If using recombinant material

If applicable (similar analytes or
specific interferent)

When analyte is expected to be above
assay range in study samples




Validation Parameters

Parameter Details uUsed in validationr

Calibration Curve Blank + >= 6 non-zero standards Always (if quantitative assay required)
QcC 5 Levels on A&P (LLOQ,ULOQ, L,M,H Al\a/o

Runs, 3 (L,M,H) on others

Accuracy and Precision Intra-assay — 1 Run Always
Inter-assay — 6 runs, >=2 analysts, >=2
days
Stability Benchtop, Long-term and Freeze thaw.

6 independent samples

Parallelism >=6 individuals If sufficient endogenous analyte in
sample
Spike Recovery >= 6 individuals If using recombinant material
Specificity If applicable (similar analytes or
specific interferent)
Dilutional Linearity Calibrator spiked into matrix to 10- When analyte is expected to be above

100X ULOQ. Diluted into range with >=
5 dilution in rage and one below LLOQ

assay range in study samples




Culture Change

* Discussion internally around CoU are occurring but it has
been tough to apply — tendency to default back to
‘templates’ and PK guidelines

* Client/industry demands are starting to shift to more cell
and gene therapy based treatments

* Assays other than LBA for biomarkers are generally
demanded to help understand immunogenicity and safety
assessments

CoU principles would have great value in

guiding these more novel biomarker activities
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Case Study —
Human IFNy ELISpot Validation

for AAV-Based Gene Therapy
Vector Safety Assessment
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Test Compound

* AAV-based gene therapy for Disease X (X-link inherited
disease)

* Vector-transduced cells can be targeted by cellular immune

responses — which could effect both safety and treatment
efficiency (immunogenicity)

* First-in-human trial — sponsor provided PBMCs from human
participants who had been given the therapy. Sample sent
from multiple clinical sites and over a long period of time

AIM — Does the AAV vector or gene product

lead to a measurable T-cell response?
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Assay Requirement

* Assay must be capable of measuring T-cell antigen recall at
low levels

* Assay should be able to detect T-cell activation using
different targets (AAV antigens and gene-product antigens)

* Assay should be relatively consistent batch-to-batch to allow
comparison across time between individual donors

® labcorp
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Assay Selection

* Potential biomarker assay for such work could include
supernatant cytokine analysis by LBA, intracellular cytokines
staining (ICS) or Enzyme-Linked ImmunoSpot (ELISpot)

* Sensitivity was a key criteria — ELISpot was chosen as it can
detect cytokine secretion down to 1 event in 100,000

* This is ¥200x more sensitive than the LBA approach and
~20x more sensitive than ICS

ELISpot is a powerful tool for
detection of cellular immune response

due to its unique sensitivity as it can
measure single-cell cytokine release
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Elispot Assay
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Plate membrane is coated with anti-IFNy capture antibody

PBMCs are isolated or thawed and added to the plate in addition to
stimulus (AAV peptide pool or gene product peptide pool). The plates are
incubated at 37°C in 5% CO, for 24 hours

Well contents removed and washed. Bound IFNy is labelled using a

biotinylated detection antibody

Well contents washed and bound antibody labelled using an enzyme

Chromogenic substrate is then added to the well to develop the spots



Increased Use of ELISpot

* Use of ELISpot has increased dramatically over the past few decades —

both in publication and use in clinical trials

* Industry demand for ‘standardization’ — danger of losing CoU or

opportunity to influence?

® labcorp

2020 White Paper on Recent Issues in
Bioanalysis: Vaccine Assay Validation, gPCR
Assay Validation, QC for CAR-T Flow
Cytometry, NAb Assay Harmonization and
ELISpot Validation (Part 3 -
Recommendations on Immunogenicity
Assay Strategies, NAb Assays, Biosimilars
and FDA/EMA Immunogenicity
Guidance/Guideline, Gene & Cell Therapy
and Vaccine Assays)

Bart Corsarot'!, Tong-yuan Yang?, Rocio Murphy*3, Ivo Sonderegger*-'°, Andrew
Exley*57, Sylvie Bertholet®!, Naveen Dakappagarit-*, Francis Dessy**, Fabio
Garofolo¥*8, Lisa Kierstead® -, Holger Koch*'°, Ghanashyam Sarikondat*,
Natasha Savoie?-5'!, Richard Siggers*#2, Therese Solstad®5 '3, Yanmei Lu®", Mark
Milton®22, Jean-Claude Marshall®-?', Jason DelCarpini®-'%, Boris Gorovits® %7, Swati
Gupta® ', Lynne Jesaitis*'¢, John Kamerud®'’, Arno Kromminga®'¢, Anna Ma%?,
Jim McNally$-2, Haoheng Yan*%4, Bonnie Wu* %2, Daniela Verthelyi* ¥, Susan
Kirshner® %4, Joao Pedras-Vasconcelos* %4, Manoj Rajadhyaksha®* %%, Roland F.
Staack* 1.2, Elana Cherry* %12, Isabelle Cludts* 1%, Madeleine Dahlback*?’, George
R. Gunn*2, Akiko Ishii-Watabe* 29, Vibha Jawa*®, Robert Kubiak*3!, Michael
Partridge*?!, Marco Petrillo*32, Samuel O. Pine**, Johann Poetzl*3, Sam Song***,
Chris Stebbins*3¢, Yuling Wu*3', Lucia Zhang* %2, Sumit Kar¥"', Meina Liang¥*’,
Mohsen Rajabi Abhari%?, Becky Schweighardt®-'¢, Kay Stubenrauch¥?* & Yuanxin
Xut3®

o
WRIB

#SECTION 1 - Vaccine Clinical Assays and
Cell Therapy (Authors in Section 1 are
presented in alphabetical order of their last
name, with the exception of the first five
authors who were major contributors).
SSECTION 2 — Gene Therapy, QPCR, NGS
and ELISpot Validation (Authors in Section 2
are presented in alphabetical order of their
last name, with the exception of the first
five authors who were major contributors).
#SECTION 3 - NAb Assay Harmonization,
Biosimilars and FDA/EMA
Guidance/Guideline (Authors in Section 3
are presented in alphabetical order of their
last name, with the exception of the first
seven authors who were major
contributors)

SSECTION 4 - Immunogenicity Assay
Strategies (Authors in Section 4 are
presented in alphabetical order of their last
name, with the exception of the first six
authors who were major contributors)
Disdlaimer: The views expressed in this
article are those of the authors and do not
reflect offidal policy of the US FDA, Europe
EMA, France ANSM, UK MHRA, Austria
AGES, Brazil ANVISA, Health Canada, Japan

Figure 1. PubMED citations of Elispot by year.
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Figure 2. Elispot in Clinical Trials by Indication (2017)
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Adamowicz et al., 2019
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Early Discussion

* No true positive control exists — do not have a known
sample which is reactive to the viral vector used of the

gene product

* Positive Controls — anti-CD3, CEF Peptide Pool, ConA
(again, not true positive controls)

* Need to be able to confidently detect a positive
reaction to the desired stimulus and be able to
correctly reject a negative sample

e Continuity sample required to control inter-batch
variability since samples will be sent over a long period
of time

® labcorp




Validation Parameters

Parameter Details

—— Assay Sensitivity LLOD Assess LLOD from inter-assay negative control spot number.
6 donors, 6 negative control stimulations for each in triplicate

Assay Range —
y 8 across 4 runs.

— Assay Sensitivity ULOD Assess ULOD from inter-assay positive control spot number.
6 donors, 7 serial dilutions of cells stimulated with positive
control in triplicate.

Precision Intra assay — 6 donors in triplicate with positive and negative
(Spot number, size and intensity) control stimulation. 1 Run.
Inter assay — As above, 6 runs over 2 days.
Inter instrument — As above, 3 runs on each instrument.
Inter analyst — As above, 1 run per analyst.

Stability Mainly around sample preparation (optimal vs sub-optimal
conditions). PBMC generally regarded as stable once in LN2.

Reactivity Titration of ~200 peptides for trans-gene and AAV Capsid.

® labcorp What about Specificity?
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Specificity

Specificity — Defined as the propensity to differentiate a positive
stimulation (from an immunogen of interest) over assay background
noise.

No access to PBMCs from donors which are reactive the transgene
product or the AAV vector.

Solution is to use an assay cut-point.

Ideal scenario would be to establish a fixed cut-point to be used
across all studies/samples.

Screen donors and assess background response to peptide pool —
dose of peptide is vital to determine optimal concentration without
nonspecific effect from overdose.

Low variability = Fixed cut-point, high variability = Floating Cut-point

with ‘Correction Factor’.

® labcorp




Outcomes and Limitations

* Variability between donors background response is quite high — cannot set a fixed cut-point to
determine a positive/negative response. More appropriate to set the floating cut-point on a donor
specific level with correction factor

* Precision for samples with a robust cytokine response (positive response) all meet acceptance criteria
of <30% for spot number, size and intensity. Inclusion of ‘continuity sample’ batch to batch to help
increase confidence

* Assay should not be used or seen as a measure of IFNy — the ‘biomarker’ here is the immune cell
response to stimulation using IFNy as an indicator

* Cannot differentiate response from different cell types. Additional analytes would be needed
‘Flurospot Multiplex’

A ‘Decision Tree’ was generated on how best to apply results of the validation to sample analysis
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— Conclusion
CoU for biomarker assay validation is currently a
work-in-progress at Labcorp 1&l
wit h out Some attempts to bring this context to more newer

and novel activities

More challenging to change for traditional LBA

. o biomarker assays where PK guidelines are often

l S J u S t applied
Further discussion and collaborations needed to help
with this culture change
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Questions

* As a CRO, do we find that our clients have an understanding of CoU?
* Who normally initiates the conversations when it come to CoU — Client or LabCorp?

* What are my thoughts from a CRO perspective on what is needed to push through the culture of
change of CoU
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