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Novo
Nordiske

at a glance

Novo Nordisk is a leading global
healthcare company, founded in 1923
and headquartered in Denmark.

Our purpose is to drive

change to defeat diabetes scientific breakthroughs,
and other serious chronic expanding access to our
diseases such as obesity medicines and working to
and rare blood and prevent and ultimately

endocrine disorders. cure disease.

We do so by pioneering

Products marketed in

Total net sales

Novo Nordisk®

Supplier of nearly

170 . 122 50% 30

countries

Affiliates in

80

countries

s Growth

disorders

billion DKK

(]

o)

million people use our

of the world'sinsulin N
diabetes care products

R&D centres About
in China, Denmark,

India, UK and US
Strategic production
sites in Denmark, '

Brazil, China, France
and US employees

i

AL

Among the
world’'s

largest pharma companies
measured by market value!
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What is FAIR data?

4 N\ 4 N\
Fihdab.le - you ‘ﬂ Accessible - you can log in
can find it on the and read/plot the data
intranet h
\ % \ %
4 N\ 4 N\

Interoperable -can read Reusable -
with non-custom é metadata describe
software E&) it “well enough” so

GO  others & Al can use
\ J \ J
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Why FAIR?

t%x In order to be ready for machine learning/Al applications, such as
ao AlphaFold, we need a large amount of harmonized training data
:é We need to capture negative results as well as positive results

E Mitigate risk of redoing experiments
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BioData World Congress 2021 - FAIR@Scale

Cost of FAIR@Source

License cost Duplication

Storage cost

Cost of not being FAIR

*European Commission

Retraction

Investment required

Infrastructure

« FAIR compliant applications

« Services and Interfaces
Culture

 Governance team

« Change management

Policies

- Standards & protocols

« Persistent Identifiers
Legacy data Harmonisation

Novo Nordisk®



FAIR ecosystem =
culture + infrastructure



FAIR culture -change
management

« No more “my lab, my data”

- Data is a shared asset which needs to be
saved, preserved and reused,
harmonized, integrated

« Example - Interoperability:

« Currently all instruments use different
data formats - 150+ current bio data
formats -

« Can we convert to one self-describing
multi-instrument format with rich
metadata Allotrope Foundation
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Allotrope Data Format (ADF)

Data Description
Semantic Graph Model

Data Cubes

Universal Data Container

Data Package
Virtual File System

HDF5
Platform Independent File Format

Novo Nordisk®

Descriptive metadata about
» Method, instrument, sample, process, result, etc.
* Provenance, audit trail
« Data Cube, Data Package

Analytical data represented by one- or
multidimensional arrays of homogeneous data
structures.

Data represented by arbitrary formats, incl.
native instrument formats, images, pdf, video,
etc.

Specifically designed to store and organize
large amounts of scientific data.
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FAIR assessment

oNm W . « Interview of teams across R&ED
Shist o 1 | LY A for FAIR assessment.

« Find out how people can find
their data, access - overall
experience
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FAIR Assessment

Dept Findability Accessibility Interoperability Reusability

- How FAIR is our data? !
« How widespread are use of PIDs, > _-

ontologies, controlled vocabularies? 5
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Curathons

- What metadata is used and where, how can it be preserved across the data pipeline

% e
oI me 00000 = _
_ | .

Novo Nordisk®



Heterogeneous
datasets - harmonizing
with NLP
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FAIR @source, @scale - stakeholder engagement

Product name
Description
Host species
Tested applications Suitable for: WE. IP, HC-P
Unsuitable for: Fiow Cytor ICI
Species reactivity Reacts with: H
Predicted o work with: M

Immunogen
Positive control

General notes
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FAIR @source, @scale - stakeholder engagement

Product Information
Material Nunber
Altersate Name
Product name Product name e
Concenrration
Description Description e Clons:
Application Immunogen
sk g Host species .
eactivity
Tested applicat !
Tested applic

Spacies reactivit) Species reacts
Iimmunogen

Application Mo

Immunogen Positive contr

General notes
Posif

General notes

Calculated MW

[T Preparation and Storage
Stor !

Buffer . i2 cult by affinity chromatograpk
Application Notes

Application

Storage Insracellular staining (Slow cytometry Routinely Te

Inmamocytochemis Tested During Development

Concentration Recommended Assny Procedure

g

Purification

Conjugaticn
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FAIR @source, @scale - stakeholder engagement

N = 74 vendors
Hast Pvcduc(iln'ornuhan N }\, }\, } . .
Gomsiity s ey ) o8 i 900 + Antibodies
Preduct name Product name - z‘::“mm" o (33) (32 (31) (30) (29) (28)
Description Description R Clome: MP§- % —\ — ,_\ N e
plication mntunogen R
Host species Host species : ) ,t,. i‘“‘-’?"_ ) . }" }*’ }“ }" }" }“
Tested applicats R eactivity S:’clr;\'x;“"" pichs L PDF J PDF ) PDF PDF PDF PDF
Description (26 25 (24) (23) (22) (21)
Species reactivit) Species react iy XT21 & Dl;;vlw;‘:,.nﬂ:;:: A ;‘
Immunogen ) cell }q }Q }., }Q }.) }\,
Immunogen Positive contrd Appication Moy poce ) : xen . X L PDF ) PDF J PDF PDF PDF PDF
— | Genoral notes - 3 KX (19 (18) (17) (16) (15) (14)
Genaral notes ‘}u }u }) }Q ‘}u }Q
|_POF | POF | PDF PDF PDF PDF
(12) (1 (10) ) () 7
[ e ) (i)
}u == }u zz| }u ==
Calculated MW PDF m-- PDF n-- PDF m“
\ (6) (5) (5) (4) (4) (3)
) — — —\ -
Farm g ::‘ ::. }\’ A
Buifer Then 3 3 m" POF u" 3 |_PoF | ’\
. @) @) (M (M (1) (31)
torage
Concentration ;\ \Av )‘ N A
e ' _ s o ot Ot (29) (28) (27) (26) (25) (24)
Purification ~— ~— ~ ~— ~— ~—

Conjugaticn
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FAIR @source, @scale - stakeholder engagement

« Fact extraction = full natural language S
processing (morphological analysis, part of e S
speech analysis /semantic role labelling, NER) + s ;,ﬂ,m”mm -
zoning (for table handling etc) +rules — o e v o 71
evaluation. ot b o e pe e |

« Can we use our existing models to extract
contextual facts?

-

nNovo "‘Ordisk:
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Modelling the required Facts

- Identify the facts to be extracted

- Identify the context that contains the facts

« Create a document fingerprint that
identifies the document type using
appropriate context

« Create extractors to extract the facts using

specialized context and fact types

Novo Nordisk®

O Search

CONTENTTYPES kn | % -

@ FACT EXTRACTORS n %

~ Antibody document
Identify content to be classified—— > Catalog number fact
> Clonality fact
> Clone fact
> Concentration fact
> Conjugate facts
> Host fact
v Manufacturer fact
> Manufacturer from taxonomy anywhere a
> Manufacturer from website near document start

Extractors that extract facts ——»

> Manufacturer near document start
> Name facts
> Storage fact
» Type facts

> Unreadable document

Identify facts to be extracted — > ©FACTNAMES In %

Identify grammatical units and structures ~———»  © FRAMEWORKSETTINGS In %

© Clonality %
© Conjugate %

@ Manufacturers %

. . %
Extraction USIﬂg ——Jp > Manufacturer taxonomy

models © Species %

© Storage %
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FAIR @source, @scale - stakeholder engagement

O
o
Q O
novo nordisk” novo nordisk”
Antibody datasheets classification Antibody datasheets classification

1 e.g. ab14715 or ab46545

Atdy o | SR » Antibody id: = ab46545
Supmyosan ottty s
Clonality: Polyclonal
Conjugate: HNE conjugated to BC.
Host: Rabbit
Manufacturer: Abcam
Name: Anti-4 Hydroxynonenal antibody ab46545

Storage: Shipped at 4°C. Store at +4°C short term

nid eq. abh1471 yw ABAR5AS

(1-2 weeks). Upon delivery

Fle
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Change Management -
Data Stewards

« New role of a data steward to enforce
data consistency

« Previously scientists generates data and
distributes

« Now the data steward can take over the
governance and provide consulting
expertise on projects

« No longer “my lab, my data” but data is a
shared asset for everyone

Novo Nordisk®




FAIR infrastructure
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Implement : FAIR at source

o
T
| N

Centralized inventory

% management:
Modular ELN
systems

. . Data integration
" ) across instruments —
pipeline phases

' - CHD T

Downstream

cBo

LabDroid Automation platform
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Implement : FAIR at source
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Centralized Ontology

Computational Cell

Centralized inventory o
e

Management System
management: )
& : .“o'...o'-.' ehoe
. e,
— 0,42
. I . Data integration Downstream
Modular ELN || .' across instruments —
systems pipeline phases
| CEE T
> 101101
cB8>b

LabDroid Automation platform
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@™

1) Implement : FAIR at source

=l o

@]
O @] O a
T . [
Q ‘ h' ha =
Centralized Ontology N=%
Management System Centralized inventory "
ma nagement: ﬂ'lt
Vodular ELN C IlckIto.add text Dpataintegration
odular across instruments
—
systems T
LabDroid Automation platform
JSON terms Mapped ontology term
Term ID Preferred label
njection: { http://purl.allotrope.org/ontologies/process#AFP_0001611 injection (chromatography)
id: "2300",
time: {
acquisition: "2019-02-06T07:14:04.000+00:00" http://purl.allotrope.org/ontologies/result#AFR_0001158 acquisition time
A
run_time: { http://purl.allotrope.org/ontologies/result# AFR_0000951 duration
value: 8, values are not ontologized
unit: "Minutes” http://purl.obolibrary.org/obo/U0_0000031 minute
L
volume: { http://purl.allotrope.org/ontologies/result#AFR_0001577 injection velume setting

Novo Nordisk®

{Fo

Downstream
pipeline phases
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Data is the driver for governance not applications

Invitrogen
Vendor Cell Signalling
Corning +6

Biologics

=D

Chem Bridge

Vendor ChemDiv

Modular ELN. Compounds

Dako
Thermo Fisher Scientific

Vendor Agilent Technologies +7
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Data is the driver for governance not applications

App_model
, Organization Biologics Reg
Invitrogen
» Vendor Eilr'n?ir?gniging ' |- Biologics Vendor
s Commercial / .

Company /
ch Brid Has_role/Is_role_of Tl ound
em briage - i i
1, Vendor g |- Agilent Technologie P
ChemDiv Reg

Modular ELN Compounds | - Ce” S'gna“ng

- ChemBr.ldge |- Compound Library Vendor
2 Dako |- Chem Div |- e
W Thermo Fisher Scientific _ ;
Vendor Agilent Technologies +7 | Cornmg
|- Dako

Assay Re
SUbSidiary_Of/

|- Invitrogen
. . h bsidi
|- Thermo Fisher Scieiitinic




25 9/2/2021 Novo Nordisk®

FAIR @source, @scale - stakeholder engagement

Select foundational / / the quality & if public model
model for each domain specific suitability of the ’ suits needs or build

domain public models models identified custom model

2 Enrichment Curate IR from other
strong public
Define an £ For missing £ models — Foundational
enrichment concepts(add | IRIi I y _( modelfor the
strategy specific meta-data) p Internally I domain

3 Maintenance

API Mgmt

to latest public
version without

ry maintain APIs y. losing content =2
consumed by DS |
apps ’ With new internal

- r content J

Consistent API +
expansion as req.

A
'n 10
|

P Rl
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It is all about people

Create a digital mindset -
internal & external trainings

Hire and retain talent - a
global workplace

Incentivize FAIR efforts
across the organization

Novo Nordisk®
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“Good” Data is a strategic asset

Data is an asset beyond
immediate use

Data is integrated to
create knowledge l
Data is considered &
a resource
Data is created for 3

a specific purpose

).
n 100

g O



