EB|SC

European Bank for induced pluripotent Stem Cells

ean Bank fgr Induced Stem Cells

The EBISC - European Bank for induced pluripotent Stem Cells project has received support from
the Innovative Medicines Initiative Joint Undertaking under grant agreement n°® 115582, resources

fpi ]
of which are composed of financial contribution from the European Union‘s Seventh Framework e p l a 'm.'

- ] k . L. European Federation of Pharmaceutical
Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution. www.imi.europa.eu Industries and Associations Innovative Medicines Initiative




Today’s lesson....... °5

e EBISC
e What is it?
e What has been done so far?

® Industrialisation of hiPSC
* The things we need to remember.
* The things we need to do (exemplar).



ission EBISC

O
Standardise hiPSC

* Procurement
* Banking
e Quality Control
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EBISC At a Glance - the Public Private Partnership
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* Pfizer co-ordinates
* Roslin Cells Ltd manages

* Janssen Pharmaceutica NV

* UCB Biopharma SPRL

* H.Lundbeck A/S
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* University of Edinburgh

* Charite University Medicine Berlin
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Establishmentof a
Foundational Collection & Catalogue

- Hot Start
EBiISCSOP @ 7 centres(®)

Data registry
LimitedQC @ central ®

8 lines/®, 30-50 vial/line, 1-2x10° cells/vial

\ Mirror banking @ rapid distribution

\

Sanger

Facilitate distribution of HiPSC collection, 500-1,000
lines over 3 years, subject to EBiSC QC standards.

\_

New hiPSC Commissioning

EBiSCfunding allocated to create (& engineer) new lines
for which there is EFPIA or community demand and

merit using standardised procurement/methods.

|
Foundational

Other Sources

Meet EBiSCQC and ethical requirements. Deposited & distributed

using EBiSClegal agreements

Collection

1

EBiSC iPSC Catalogue

EBiSC Interim Review, Brussels, 2" June 2015




Disease Coverage & Catalogue Expansion to Date ¢43°

PD a-synuclei triplications/edit, E B I S C

BHF heart ALS, Fronto/temporal Dimentia  Neurological
Disease patients . ' Disease
(120) Lothian 1936 Birth Cohort (500) PD
: o (40)
Parkinson’s Disease (PD) Oxford IMI
Michael J Fox I':'AOtt'“Ehi A I e [Stem BANCC] Oxford PD
Foundation (PPMI) ancnester Centre
\
Propjosed Proposed Proposed
-
Healthy Sanger PFON f FP7
& Diabetes | HipSci Project / H2020
\ (089 ..OO' %Nﬂ’,’?’?‘?e““&"“‘" >30,000 GS participants
Neurological gosti Call EBISC - (Wide range of
Diseases \ S~ disease backgrounds)
o ®aCe : T -
Alzheimer’s Expansion @ QC @ Banking © Distribution Generation Scotland

NHS Clinical Research Facility

Disease
Anemia L~
ALS, Connective K z

tissue Disease
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Foundational collection: Why Hot Start? EBISC

The EBiSC Catalogue:

e Getting “wheels on” - best practice via experience

® Procurement
- No commercial restrictions.
- Ethical prinicples.
e Centre characterisation data (hESC-Reg)

e Standardised expansion/cryopreservation/qualification.



The Hot Start Process — to get the wheels on

EBISC

)2

p

(Procurement) (Derivation) Expansion

Acceptance criterion & SOPs agreed/issued

* PI&C check * SOPs

* 1° tissue reinforced
processing with training

* Donor data * Feeder free
capture * Vitronectin or

(Traceable Geltrex

* E8 or mTESR1
 Passaging with
EDTA

annonymity)

Banking

Guidance Documents

* Cryoprotectant

* At harvest cells
should pooled

* Vials should be filled
in numerical order

* Labels provided from
RC

UKKi012-A

14/10/002/P001/001
NP0041 17 _

g ¢

AMEA282598

EBYSC
vial 001

w
N

xm

Cell line data

Forms

* Original data form

* General cell line
information

* Banking and testing
form

 Batch specific QC
information




The Hot Start Process

Cell line
receipt

Cell Line

Registered into

cryostorage
EBiSC/SOP/1
EBiSC/SOP/2

SOP/EQP/75
EBiSC/FRM/1

A EBISC Centra b Shipmenthy

Thawing of Culture Limited QC Transfer of cells
cell line + data from ©

Thaw into 2  Passage x3 in Collate all

wells of a 6- antibiotic free  data and Ship banks to final

storage using dry

well plate media prepare CoA -
EBiSC/SOP/10 EBiSC/SOP/9 EBiSC/FRM/14
EBiSC/FRM/3 EBiSC/FRM/4 Hold 2 vials at
RC as backup

* Viability * Sterility

* Genetic Identity  * Mycoplasma

* Genetic integrity * Virology

* Morphology * Microorg. Growth
* Pluripotency

EBISC - GA meeting no. 2, Granta Park/UK, 23-24 April 2015



The Hot Start Process EBISC

Final Storage > Customer >

Customers access EBiSC
catalogue vialMS & ECACC

Z

~ Fraunhofer

IBMT

Mirror bank at Final stage
_ © 2009 www.free-world-rhaps.com

| b
Fraunhofer (IMBT) distribution at ~
e s @ QM:"W B v/

~85 % of bank novo nordisk”

A, lmdlrea‘j x :l: Pharma

AstraZeneca &

EBISC - GA meeting no. 2, Granta Park/UK, 23-24 April 2015



Data management — labelling & asset P

tracking EB?SC

hESCreg cell
line name

Human readable
internal EBiSC ID \ UKKi012-A
.

14/10/002/P001/001 _
m\
Vial specific
ID

SAM EA2825982 \

Vial specific
2D Barcode BioSamples ID




How do customers benefit?
Cell Line & Data Assets

EBISC

Vial of cells

Access and Use Agreement
Terms and conditions
Instructions for use
Culture manuals, SOPs
Certificates of analysis
Clarification on QC applied
Managed access to data

Customer feedback system

ECIIT Catal
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The Hot Start — State of Play EBISC

Number of Centres that have: All 8 lines 3-7 lines 0-2 lines

Specified contribution

Sent lines to EBiSC central (RC)
Completed Depositor forms
Completed Banking & Testing forms

Supplied P&IC information

Signed EBiSC MDA

EBISC - GA meeting no. 2, Granta Park/UK, 23-24 April 2015



Culturing Cell Lines at Roslin Cells: Our

experience

Performance of 47 Hot Start cell lines processed so far

Were not
Recovery after thaw Recovered well Were difficult to recover viable

41 5 1

Very good iPS . PooriPS

hol
Cell morphology B T Good iPS morphology morphology
26 14 7/
Levels of differentiation Low to Medium High differentiation
in culture 40 7/

Sterility issues

Had noissues
44

That were contaminated

3

Cell identity issue

Had no issues
40

Wrong identity

7

EBISC - GA meeting no. 2, Granta Park/UK, 23-24 April 2015



The Hot Start — Lessons learned EI‘B?SC

® Depositor concerns re: competitor access.

® \/ Feeder-free culture conditions.

® Training - SOP compliance.

e V Biosample ID label.

® Interface with hESCreg and EBI.

e V Laboratory Information Management System.

® Member state restrictions on hiPSC distribution.



The Hot Start - EBISC Control Lines

hESC reg

UKKi012-A

UKBIOO5-A

Local cell line ID

NP0O041-17

LB-31-rl

Derivation centre

Cologne

Bonn

Disease / Control

Healthy Control

Healthy Control

Gender

Male

Female

Reprogramming method

Episomal

Retroviral

No. vials currently banked.

30

70

HotStart

Initiated 24-Feb-15. EBISC QC in
process.

Expanded bank completed.
EBISC QC in process.

Derivation centre QC

Submitted, some aspects still in
progress.

Data in hESCreg

Comments

Initial HotStart shows typical
morphology and growth.

Female control line, previously
requested by WP6.2.

Well characterised lines for use within the EBiSC consortium to establish consortium-
wide SOPs and as a basis for gene editing to generate novel isogenic disease lines



RBi001-A controlline EBISC

Derivation centre R-Biomedical

Disease Healthy control

Gender Male

Reprogramming method Episomal

Passage number P17

Post-bank Inoculation for microbiological growth. Not contamination detected
Post-bank Mycoplasma QPCR Not mycoplasma detected
Viral Screening (HIV1, HIV2, HEP-B and HEP-C) Negative

Viability post-cryopreservation (post-bank) Pass

Differentiation Potential Neuronal lineage confirmed
Phenotype Normal

Post-bank morphology (EBiSC/FRM/2) Normal

Post-bank STR Recorded

Post-bank Flow Cytometry (Roslin Cells) Pass

STR match between fibroblasts and post-bank thaw.  Pass

Karyology Normal

Episomal Clearance Clear




hiPSC -Underpinning Presumptions soc. -

Cell/tissue functional maturity.

Embryonic vs adult equivalence?

Physiological and disease relevance

Factor co-dependence? Environment, age?

Practical value

Prospective? Retrospective? Corrective?

Cost/benefit value
Efficacy? Affordability ?
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What do we need to do.....?
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o°’°
Need to drive cost out of hiPSC production.... EBISC

1000000 \

\\_ - —DNA Sequence

—Clinical Grade hESC
1000 <

S ——Research Grade
IPSC




Development of industrialised screening

0'0"
(On the road) EBISC

Aim: Establishment of an automated hanging drop (HD)
human iPSC based version of a mouse ES test
(EST) for developmental toxicity.
(Seiler & Spielmann 2011, Nature Protocols 6; 961)

CO: Prof. Heiko Zimmermann

Z Fraunhofer Z Fraunhofer Cellab /4RTT'C

IBMT IME -Screening Port



Workflow of EST in HDs *3:

Day 0 Day 3 Day 5 Day 7 Day 10 .
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Courtesy Dr Ina Meiser / Prof. Heiko Zimmermann



4-channel pipet robot operating an HD plate
(1) Feed plate
(2) HD plate



4-Channel Nanoplotter 2.1 operating
Perfecta-3D plates (3D Biomatrix)

-~ Pipettip
Pore of a hanging

drop plate

' Carrier
“ Cells

- ( ( ,’“ﬁ:‘:f

- ' - '




HiPSC derived
Cardiomyocyte-like outgrowth







What the nice man said....... o 5:
EBISC

e EBISC standardisation — Industrialisation
O e

e HiPSC lines now available.

e Automated hiPSC HD version of mEST
(DROPTEC#).
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