disk’

Cross-functional collaboration
to form the assay strateqy for
Target engagement and
potential CDx biomarkers

September 2022
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. ®
novo nordisk

Target and Biomarkers
Translational Team
Assay strategies and discussions in Translational Team to form Context of Use (COU)
Concentration assay
Activity assay
Validation plans
Concentration assay
Activity assay
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Tra n S | ati O n a I P rOj eCt Tea m *Member of Global Project Team\

“ Project mgmt
s Translational Lead
Rezggtrjshognd Focus on Clinical ‘f’ C“m(_:al Pharma.cology
non-clinical activities “»Medical Specialist
Lt Translational < Nonclinical project mgmt
Lead “ Regulatory
Clinical @ Marketing

Biology Lead % Biology Lead

\_

/

Medical

Biomarker ID

Specialist

Scientist with focus
) on Biomarkers in
Project Team

Biomarker Assay Clinical regu|ated studies
Development Bioanalysis

Translational

.. i Biostatistics
Members of Nonclinical PPID) e el g 1OSRAtSH

Project Team

Project mgmt
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Stakeholder communication in Translational Team

1st year 2nd year 3rd year

Project Governance Team

Clinical Team

Translational Team activities

Regular meetings Cross-functional discussions Transparency Biomarker strategy meeting
.S,/ Udtdu 5veuedum 9e5u 95UeU e e e]e]4UeUl/U]UuUuUu_—m—m/|/]/eSsd/dTJd0T]dJdT—mmmmmmemmm—m—m—m—m—m—m—m—m—m—mm————

Frequenc ME:joemoa:‘rIA(\Strison Slides/info from Final agreement on Biomarker
9 y . Translational discussions is Assay Strategy and COU
to enable information to Non-clinical results
: : assessable to all -

flow from parallel project Modelling lational :

Jctivities Clinical Plans Translational Team Documented by.mlnutes and e-

members archived
Context of Use
. J U J . J J

Timelines are for illustrative purpose only
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Enzyme A is the drug target

* Drug: a small molecule with inhibiting activity

- Early inhouse research data: Trend to increasing
serum concentration with increasing disease score

« Enzyme activity in blood can be measured with a
substrate activity assay

Enzyme A concentration (units/mL)

1200 —

1000 —

800 —

600 —

400 —

200 —

Novo Nordisk®

Inhouse research data on
disease cohort - serum

Individual
A Healthy
® Disease

Mean
A Healthy
® Disease

Disease severity

I
3
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Biomarker Assay Strategy

Novo Nordisk®

- Enzyme activity in blood Enzyme concentration in blood

Up to 90% reduction in circulating enzyme activity
oo <R in plasma is expected

Exploratory for hypothesis generation for target
engagement

Phase 1 Included in Decision Frame Work (aim for 90%

reduction at trough)

(Healthy
participants)

Internal Stop-Go decisions for the project (per dose
escalation)

Phase 2 If assay is successful in Phase 1:
(Diseased
participants) Potentially deploy as Target engagement biomarker

An assay to measure the target substrate will also be pursued but is not the focus of this presentation

Concentration is increased with disease score
Indication of range 100-2000 units/mL

Unknown if concentration will change after
treatment or longitudinal based on disease

Exploratory for hypothesis generation

Potentially used to normalise enzyme activity
results

If assay is successful in Phase 1:

Continue build on hypothesis generation for
Precision Medicine and Potential CDx
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Enzyme Activity assay

« Activity assay selected by the Research Team for plasma using a
commercial substrate for a related group of enzymes

« High drug concentrations was spiked into pre-dose samples from Pig
studies to confirm specificity in each individual

- Discussions in Translational Project Team:

« Need for calibration between runs (samples from a patient may be
analysed in different runs)?

« Assay specificity and how to report results?

Normalised to baseline spiked with drug?
Fold to baseline

% activity to baseline

Normalised to enzyme concentration

Calibrator curve?

Activity in Plasma (% of Baseline,

Novo Nordisk®

Minipig plasma activity

A 1,15
e 1,50
m 1,175
¢ 29,15
* 29,50

—— Imax (

I I

5000 10000 15000 20000

Drug (inhibitor) Plasma Concentration (nmol/L)

Day, Dose

+ Hill)
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Activity assay based on a Commercial kit

Main purpose of kit: In vitro actvity of enzymes - not for
measuring plasma/serum

Individual samples with similar enzyme concentration in

ELISA

Is variability in activity due to specificity/matrix interference?

Enzyme A and other similar enzymes have preference for
different substrates but show overlapping reactivity

Expectation

Potential reality in plasma

Novo Nordisk®

Substrate Substrate-
ester- ‘ Luciferase ‘
luciferin

Enzyme A [nmol/L]

Human samples
(+/- inhibiting drug)

Enzyme A in Human plasma

Concentration Activity

200000-
150000

2 100000

o
50000
0-
EDTA plasma EDTA plasma

B EDTApool mm EDTAH2 mwm EDTAH4
B EDTAH1 mm EDTAH3 EDTA HS
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Decision in Translational Team:
Develop a specific activity assay

Develop an Enzyme A capture activity assay, to
remove plasma interference and measure specific
activity

Inhouse recombinant enzyme A can be used as a
calibrator

Use anti-Enzyme A antibodies to capture Enzyme A
and apply Commercial assay substrate for activity
assessment

Y ¥ Y-

Luciferase + Esterase

Novo Nordisk®

Reference protein in non-specific activity assay

Enzyme activity
400000-

300000
3 200000
x

100000 °

Blank A

0 1 1 1 1

0 1 2 3 4

nmol/L

N

*

STD

Healthy pool EDTA
Disease 1 serum
Disease 2 serum
Healthy 1 serum
Healthy 2 serum
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Parameters to consider in assay development and
assay validation - Enzyme activity assay
Bem ———lpocumentationanddetalls

Context of Use

Calibrator - reference material
Reference material stability
Assay specificity/selectivity

Disease/Healthy range

Precision - use endogenous QC
samples

Parallelism

Endogenous QC sample stability

Described in Method Validation Plan and Method Validation Report

Novo produced recombinant protein in buffer/surrogate matrix

Long term stability investigated by HPLC (documented separately) and method
validation during assay development
Short term only during assay development

Test assay interference with related substrates and enzymes
Include test for hemolytic/lipemic samples

Healthy (n=10)
Disease samples at different stage (n=10)
Used to identify endogenous QCs

4 concentration levels (intra, inter (6 runs) - target precision <20%CV
(based on expected max change 90% decrease from baseline)

Individual patient samples
Investigate optimal sample dilution and analytical LLOQ in diluted matrix

Short-term, long-term, freeze/thaw
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Immunoassay to measure Enzyme A concentration

« Commercial assay from a well established vendor
« Sandwich ELISA
 Previously used inhouse for early research human disease cohorts

HRP

« Will be used to normalise enzyme activity results in Phase 1

 Precision medicin track:
- Generate data for CDx hypothesis

« Phase 1 and Phase 2
* Various research disease cohorts



Novo Nordisk®

Long-term Translational activities
including CDx development

Activity
Assay Activity Assay
Analytical validation

Activity assay
Sample analysis Phase 1 Phase 2
Target engagement

) ] | Pl ) o
Concentration " Concentration Assay DX partner Pre-IUO IUO IUO Submission Launch
Assay/ CDx assay Analytical validation#  Assessment CDx Development § CDx Development CDx Clinical utility demonstration CDx CDx
Concentration I .

Sample analysis Research Research Phase 1 Research Phase 2 Patient selection with Phase 2 Phase 3
Predictive potential Cohort 1 Cohort 2 Cohort 3  Stratification pre-IOU CDx confirmation selection
Clinical Interim o o
Phase 1 Phase 2 Phase 3 Submission Launch
Healthy ! Drug Drug
I
4-

Extra P2 arm for PM

* Stepwise development of de novo biomarker test to become companion diagnostic (CDx)
# Research cohorts will be part of assay analytical validation
§ CDx analytical validation is part of Pre-IUO CDx development
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Concentration in Research disease cohort

« Large spread in Research disease cohort
* Analyzed at 1:20 MRD
 Biological variation and/or assay precision?
 Discussion with Team statistician needed
 Quote:

“I did not know analytical variability could
be tested before analysing samples”

Enzyme A concentration (units/mL)

Novo Nordisk®

Inhouse research data on
disease cohort - serum

1200 —

1000 — °
800 — o
| : . Individual
A Healthy
600 — e [ ] ® Disease
) : Mean
400 — A Healthy
_ ® Disease
200 — L
° | |
1 2
Disease severity
Disease N Mean SD CV% Relative to healthy
severity (mean+/- SD, %-
point)
1 10 581 229 46 116%, +/- 46%
2 3 635 43 7 130%, +/- 9%
3 2 942 235 25 190%, +/- 47%
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Focus on precision and sample dilution

* Inhouse
*  Low %CV (<5%) between duplicates
* No difference in concentration corrected for dilution
« QCsamples <2xSD range from kit

« QCsample intra-assay precision (n=4) <15%CV

 External research collaborator
*  High %CV (<33%) in highest tested dilution
« Higher variation in concentration corrected for dilution

« QC samples >3xSD range from kit

« Conclusion Acceptance criteria
* QC precision (intra/inter): <15%CV
» Duplicate wells: <15%CV

Adj. concentration
(1:100 dilution)

Adj. concentration
(1:40 dilution)

In House

1000
800- Y = 1.065*X - 15.95
RA2 =0.9947
600
N
400- e
[
2004 ® Healthy
Lipemic
Disease
0 1 I 1 1
0 200 400 600 800
Adj. concentration
(1:50 dilution)
External
1500
[
Y = 1.135*X - 94.47
R*2 = 0.9049
1000
500
m Run?2
n Run 1
0+ rrr R T |
0 500 1000 1500

Adj. concentration
(1:20 dilution)

Novo Nordisk®
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Parameters to consider in assay development and
assay validation - Commercial ELISA kit
(em [ Documentationanddetails

Context of Use

Calibrator

Internal control (IC) for lot-to-lot
variability

Assay specificity/selectivity

Disease/Healthy range

Precision - use endogenous QC
samples

Parallelism

Endogenous QC sample stability

Described in Method Validation Plan and Method Validation Report

Kit calibrator in kit-diluent

Novo produced recombinant protein in buffer to adjust/control for lot-to-lot variability
Long term stability of IC investigated by HPLC (documented separately) and method
validation during assay development

Short term only during assay development

Confirm litterature data and previous research data for biological variability
Include test for hemolytic/lipemic samples

Healthy (n=10)
Disease samples at different stage (n=10)
Used to identify endogenous QCs

4 concentration levels (intra, inter (6 runs) and lot-to-lot of commercial kit)
- target precision <15%CV

Individual patient samples
Investigate optimal sample dilution and analytical LLOQ in diluted matrix

Short-term, long-term, freeze/thaw
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summary

« Active collaboration in the Translational Team to form plans and biomarker strategy

« Activity assay:
« Target engagement biomarker
« Current assay is not specific enough for clinical sample analysis
« Capture activity assay is recommended
« Internal control recombinant enzyme to calibrate run to run variability

« Concentration assay:
« Commercial ELISA will be used
« Precision medicin biomarker - a large number of research cohorts to be analysed over an extended time
« Internal control recombinant enzyme to calibrate for kit-lot to lot variability
« Dynamic range of assay may influence biological validation -solved by using an optimal sample dilution

« CDx track will be done in partnership with diagnostic company based on hypothesis generated from cohorts
and Phase 1 and Phase 2
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Questions for round table discussion

« Isitright to include "bioanalytical” scientists for requlated BM already during research?
« To much ressource time spent on project?
« Isitrealistic to always have access to large disease research cohorts?
« Was it difficult to agree on COU?
« Discusson on analytical %CV - do the statistician and biomarker assay scientist speak the same language?
« Activity assay - used exploratory but for internal Decision making:
« Is the planned analytical validation to extensive (eg 6 precision runs)?
* Should recombinant spiked QCs be included in precsion and stability?
« Commercial assay - used exploratory but for hypothesis generation for CDx
« Is the planned analytical validation to extensive (eg 6 precision runs, lot-to-lot)?
« Isitrelevant to aim for 15%CV as precision acceptance criteria

» Should recombinant spiked QCs be included in precision and stability?
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