


 

 

EBiSC: Who We Are
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EBiSC: Project Timeline

The iSC   uropean an  or induced pluripotent Stem Cells project has recei ed support rom the nno a  e edicines ni  a  e oint nderta in  under rant a reement n   resources 
o  which are composed o   nancial contri u  on rom the uropean nion s Se enth ramewor  Pro ramme P  and P A companies  in ind contri u  on  www imi europa eu

 

Jan 2014
Project ic o  

March 2014
irst enchmar  protocols 
or cell processin  distri uted 

to iPSC depositor centres

May 2014
irst iSC Cell Processin  

and Quality Control trainin  
course and workshop 
delivered

June 2014
irst ot Start lines rom oslin Cell 

Sciences e in e pansion in din ur h

Standardised format for cell line 
nomenclature  trackin  and la ellin  
a reed with all par  es in din ur h

End 2019
Self sustainin  
or anisa  on realised

Mar 2015
Cell processin  
and QC ini  ated 
at a raham 
Central acility

Performance Quali  ca  on 
of a raham Central 
acility complete  eady 

for iSC produc  on

Dec 2016
nte ra  on of develop

ment ac  vi  es for pro
cess op  misa  on

 Standard pera  n  Procedures 
and orms for iPSC line 
produc  on approved

irst commissionin  of new 
iPSC lines for the ounda  onal 
Collec  on is approved

niversity of ewcastle 
ecome the  rst iSC 

depositor to create and ship 
a cell line to din ur h facility

iSC demonstrates a ility to 
re consent donors of e is  n  
iPSC lines to ena le their 
deposi  on in the ank

Oct 2014
irst iPSC lines deposited 

from non consor  um 
partners

iSC trainin  course 
on repro rammin

20
14

The lease for the a
raham Central acility 
is a reed and the  rst 
employee is recruited

Dec 2014
Gap analysis completed 
to iden  fy tar et diseases 
for development of EBiSC 
catalo ue eyond the 
ounda  onal Collec  on

Consor  um aterial eposit 
A reement e  ec  ve

EBiSC distri utes its  rst cell 
lines to Academic and E P A 
industry partners thus 
demonstra  n  end to end 
capacity of EBiSC opera  on 

EBiSC prac  cal trainin  
course on hiPSC culturin

Jan 2015
raunhofer B T 

provin  la  
esta lished 
at Ba raham

June 2016
SSC   Annual ee  n  

in San rancisco  EBiSC ocus 
Session and eet up u  

20
15

EBiSC ooth at the 
ESGCT SSC  nter
na  onal Symposium 

lorence

March 2016 
EBiSC Catalo ue 
aunch

h  ps cells e isc or  

June 2015
SSC   Annual ee  n  in 

Stockholm  EBiSC eet up u

20
16

20
19

May 2016
EBiSC prac  cal trainin  course 
in iPSC culture  preserva  on  
QC and di  eren  a  on



EBiSC: Automa  on Strate ies for the 
E pansion and Cryostora e of iPS cells in EBiSC

The EBiSC   European Bank for induced pluripotent Stem Cells project has received support from the nnova  ve edicines ni  a  ve oint ndertakin  under rant a reement n   resources 
of which are composed of  nancial contri u  on from the European nion s Seventh ramework Pro ramme P  and E P A companies  in kind contri u  on  www imi europa eu

Esta lishment of EBiSC irrorStora e acility 
Sul ach  Germany

Esta lishment Automa  on Ena lin  a  Ba raham  
Automated Technolo ies or ar e Scale E pansion

Esta lishment of  E   cient Cryopreserva  on Procedures
Surface ased vitri  ca  on 
of hPSCs

 i h via ility and recovery
 aintained pluripotency
 eady to use
 o  me delay a  er thawin

Automated pipe   n  pla  orm reedom E T  from 
TECA  adapted to hiPSC e pansion

 i hly  e i le and comple  system
  i h throu hput capacity with up to  o o  ask  cm  
passa in  per h
 Complicated and  me consumin  handlin  
 ot recommended for complete e pansion work  ows

BiolevitatorT  and evitu esT  

from amilton
 o ust and reproduci le
 olume of ml
 ow shear forces
 o upscalin  possi le
 urther evalua  on necessary

The e aBatchT  system from 
e aScreen Culture Technolo ies
 o ust and reproduci le
 olume of ml
 edium shear forces
 o upscalin  possi le
 ot recommended for EBiSC

Addressin  the aims of EBiSC
  Adapta  on of current protocols for scala le 
iPSC e pansion
  den   ca  on and installa  on of automa  on 
for scala le e pansion 
of iPSC
  Esta lishment of innova  ve automated 
technolo y as e  closed cold chain and 
relia le sample iden   ca  on
  Esta lishment of relia le io ankin  
infrastructure
  Esta lishment of e   cient  standardised 
and reproduci le protocols of hi h uality 
cryopreserva  on of iPSC

The automated cell culture system 
CompacT SelecTT  from TAP Biosystems

 i hly reproduci le work  ow
  os  n  of up to  T   asks  automated 
passa in  of cells    asks h

 Easy and fast handlin
 ecommended for EBiSC

Automated cell culture pla  orms

Bioreactors

icro AB StarT  from amilton  Bonn
  elia le processin  with hi h reproduci ility for walkaway 
la  automa  on

 edia chan es  cell seedin  and coa  n  in TP limited to TP
 Comprehensive handlin  due to hi h system varia ility
 ecommended for EBiSC for small medium scale cell produc  on

www he ascreen com

www iolevitator com 

www hamiltoncompany com 

www askion com 

a ne  c s  rrer and spinner  asks
 o ust and reproduci le
 olume up to several litres
 i h shear forces
 o sensors  not automated
 ot recommended for EBiSC

www ma de

C lineT  system from Askion

  ully automated sample stora e for closed cold chain 
  Stora e elow C
  Workin  temperature  to C



EBiSC: Data Management Overview

The EBiSC   European Bank for induced pluripotent Stem Cells project has received support from the nnova  ve Medicines ni  a  ve oint ndertaking under grant agreement n   resources 
of which are composed of  nancial contri u  on from the European nion s Seventh ramework Programme P  and E P A companies  in kind contri u  on  www imi europa eu

The EBiSC nformation Management System MS  seamlessly connects the flow of data across the entire supply chain from cell line deposition through to 
customer order and supply  t provides a wealth of descriptive information on the cell lines and will also capture user generated data to enrich and add value 
to a constantly e panding knowledge ase for every cell line in the ank

The MS provides a we ased pla  orm for ease of access that ma imises the u  lity of the EBiSC 
resource and provides an e   cient facility for purchasing cell lines uickly and at reasona le cost

The MS will also support the integra  on of user
generated content on cell lines  accruing su stan  al
informa  on over  me and ena ling su se uent 
users access to cell lines of intrinsically greater value

EBiSC data management elements

hPSCreg
  Online registry of human 
pluripotent cell lines
 EBiSC cell line data

  BioSamples data ase
  ni ue data  
sample descrip  ons
  inkage to data sets
  Data management

  a Ware MS
  Cell line processing
  Cell line QC
  Produc  on intelligence

  Cell line distri u  on
  E commerce

EBI ECACC

Depositor 
Management

E-commerce

Customer 
We -portal

Order 
management

Cell line atch 
informa  on

Clinical data

Inventory

Ethical 
provenance

Pu lica  on 
tracking

Knowledge 
ase 

management

Diverse range of external 
data ases housing cell line 

characterisa  on and omics data
Pu lica  ons

ser 
generated 

data

Cells to users with an 
enhanced data package

Ini  al data 
package from 

depositor



EBiSC: The Banking Process

The EBiSC -  European Bank for induced pluripotent Stem Cells project has received support from the Innova  ve Medicines Ini  a  ve oint ndertaking under grant agreement n   resources 
of which are composed of  nancial contri u  on from the European nion s Seventh ramework Programme P -  and E PIA companies  in kind contri u  on  www imi europa eu

Cell line receipt 
and registra  on

Thawing of 
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Expansion phase
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EBiSC: Quality Control

The EBiSC -  European Bank for induced pluripotent Stem Cells project has received support from the Innova  ve Medicines Ini  a  ve oint ndertaking under grant agreement n   resources 
of which are composed of  nancial contri u  on from the European nion s Seventh ramework Programme P -  and E PIA companies  in kind contri u  on  www imi europa eu

All cell lines supplied from EBiSC are thoroughly characterised in order to sustain a collec  on of high uality iPSC lines  Roslin Cell Sciences  the a  onal Ins  tute for 
Biological Standards and Controls IBSC  and EBiSC depositor centres colla orate closely to provide a comprehensive  data set for each cell line

Gene  c Iden  ty

Adven   ous contamina  on of cell lines can seri-
ously a  ect cell iden  ty  prolifera  on  morpho-
logy and ehaviour  All lines processed within 
EBiSC undergo con  nuous monitoring for the 
presence of micro iological agents such as 
Mycoplasma and acteria

EBiSC will assess and record the gene  c iden  ty of each iPSC 
line to detect and prevent the spread of any cross contamina-
 on of cell lines  This will e done y recording a gene  c  n-

gerprint for each line y assessment of Short Tandem Repeats 
STRs  STR loci are varied num ers of se uence repeats 

found in highly polymorphic stretches of D A  They are 
detected y ampli  ca  on of a num er of these loci and su -
se uent high resolu  on  si e- ased separa  on of amplicons

Mycoplasma tes  ng is performed on in-process samples using endpoint PCR and cell anks for distri u  on 
are screened using the more sensi  ve QPCR method

All lines also undergo roth inocula  on and con  nuous visual assessments to detect non-speci  c micro-
iological growth

Cell Phenotype
Human pluripotent stem cells have a well characte-
rised phenotype associated with the maintenance 
of self-renewal  A num er of factors contri ute to 
maintaining this phenotype including op  misa  on 
of cell culture condi  ons

Within EBiSC  cell line phenotype is assessed y 
uan  fying the expression of self- renewal mar-

kers SSEA4  TRA- -6  OCT 4 and a lack of SSEA  
expression using  ow cytometry  Morphology and 
con  uency checks are also carried out on a daily 

asis y visual inspec  on to assess colonies  for  
 ght  de  ned orders and smooth surfaces

ext Genera  on
Assessing colony morphology and con  uency y eye is  me-intensive and  
even when performed y an extensively trained operator  is su ject to human 

ias giving varia le results  EBiSC will seek to adopt new technologies such as 
automated imaging systems which will allow far greater standardisa  on and 
higher throughput   

ext Genera  on
EBiSC will evaluate and adopt new technologies such 
as KaryoLite BoBs which o  ers increased throughput 
over G-Banding and is more cost e  ec  ve

ext Genera  on
EBiSC is ac  vely evalua  ng alterna  ve technologies 
to assess pluripotent poten  al  for example  the use 
of micro  uidic array plates  

Pluripotent Poten  al
Pluripotency is de  ned as the a ility for a cell line to 
form all post-em ryonic lineages  This is determined 
within EBiSC y spontaneous di  eren  a  on of iPSC 
lines to early germ layer popula  ons  Quan  ta  ve 
PCR is used to assess the expression levels of early 
germ layer markers  with up-regula  on indica  ng 
func  onal pluripotency

Stem Cell Markers
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Chromosomal Sta ility
Chromosomal a normali  es such as dele  ons or inser-
 ons of gene  c material may a  ect cell iden  ty  proli-

fera  on and response to s  muli

Within EBiSC  karyology y G- anding is used to visua-
lise chromosomal structure and to detect genomic a -
normali  es such as inversions  dele  ons  duplica  ons 
and transloca  ons

Sterility

As part of the EBiSC Quality Control regime a variety of cell line related data is also recorded or 
generated where re uired  This can include

 Donor informa  on and disease ackground
 omenclature and iden   es for tracea ility

 Cell processing protocols and reprogramming methodology
 Con  rma  on of gene  c a normali  es



EBiSC: Cryopreserva  on

The EBiSC -  European Bank for induced pluripotent Stem Cells project has received support from the Innova  ve Medicines Ini  a  ve oint ndertaking under grant agreement n   resources 
of which are composed of  nancial contri u  on from the European nion s Seventh ramework Programme P -  and E PIA companies  in kind contri u  on  www imi europa eu

Central EBiSC Opera  ons
Create anks of   vials

-  million cells per vial

hESCreg name
EBiSC internal name 

Depositor s Cell Line ID
D Barcode encoding vial

Speci  c BioSamples ID

Vial speci  c BioSamples ID

inal Storage and Distri u  on 
at ECACC

Item TRACKER So  ware

  Sample management so  ware 
that allows  relia le tracking 
of vial loca  on

Shipping of vials
 se of validated dry shippers
  Cooling to -  maintained for 
at least  days

  Data logger included to monitor main-
tenance of correct temperature

  Wide neck ensures whole oxes can e 
loaded without the need to manually 
pick vials into di  erent containers

Automated Cryopreserva  on at EBiSC 
Mirror Bank  raunhofer IBMT

Retrieve vials
   vials kept at Roslin Cell 
Sciences as ack up
  The ulk is split etween 
two  nal cryopreserva  on 
facili  es

 

 



EBiSC:  lisa  on of iPSCs in Drug Discovery and Development

The EBiSC -  European Bank for induced pluripotent Stem Cells project has received support from the Innova  ve Medicines Ini  a  ve oint ndertaking under grant agreement n   resources 
of which are composed of  nancial contri u  on from the European nion s Seventh ramework Programme P -  and E PIA companies  in kind contri u  on  www imi europa eu

 lisa  on of iPSCs in R&D toxicity assays Dose response of cisapride 
in iPS cardiomyocytes 

 in vitro assay
 Predic  ve of risk in man
 Capa le of driving SAR
 Short loop  me
 Low cost
 Avoid animal studies

A  ri  on y target organ toxicity

 lisa  on of iPSCs in R&D e   cacy assays

Cycle of drug manufacture iPSC u  lisa  on Aspira  onal goal 
for iPSC in R&D

iPS cardiomyocytes taken as an example

Harris et al   Toxicological Sciences 
4  4 4 6Carlson et al  
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EBiSC: Supply chain

The EBiSC -  European Bank for induced pluripotent Stem Cells project has received support from the Innova  ve Medicines Ini  a  ve oint ndertaking under grant agreement n   resources 
of which are composed of  nancial contri u  on from the European nion s Seventh ramework Programme P -  and E PIA companies  in kind contri u  on  www imi europa eu

People Donors Iden   ed Stored Tissue iPSCs Banked iPSCs Di  eren  ated cells Screening & tes  ng 
resources

Data

General pu lic

Poten  al donors  
individuals with  
scien   cally 
relevant  ssue 
and willingness 
to donate  ssue  
for research

      Di  eren  ated cells are used 
y academic researchers to 

inves  gate disease ae  ology and 
to screen for new drugs  
Commercial companies use them 
to screen drugs on relevant cell 
types and test the toxicity of 
drugs  chemicals and cosme  cs

10      Bio anks of stored  ssue may e 
valua le ut original donor consent 
documents must e carefully scru  -
ni ed

5       Exis  ng links etween 
clinics and pa  ents are valua le ut  
re-consen  ng for iPSC 
genera  on may e re uired

      Pa  ents groups and specialist 
medical research chari  es provide 
access to highly mo  vated donors for 
whom the research into their disease 
will directly ene  t their families

1

2

      Clinicians and researchers are of-
ten cau  ous efore allowing su jects 
to  donate  ssue for commercial or 
compe  ng academic research

      Many territories have esta lished 
links etween researchers and do-
nors willing to par  cipate in research 
and make their medical records avai-
la le eg  Genera  on Scotland   

3

4

      Many academic and commercial 
centres are making iPSCs   iPSC sam-
ples can e deposited y any centre 
under a Material Deposit Agreement 
MDA

      EBiSC will exchange iPSC lines 
with other Interna  onal iPSC anks

6

7

      Samples of iPSC lines will e dis-
tri uted to academic & commercial 
users under a standard Access and 

se Agreement A A

      iPSCs from EBiSC will e di  eren-
 ated into a variety of cell lineages 
y academic and commercial resear-

chers for use y themselves or others 
in research

8

9

2

3

3

7

6

8

8

10

10

10



The EBiSC Catalogue

The EBiSC -  European Bank for induced pluripotent Stem Cells project has received support from the Innova  ve Medicines Ini  a  ve oint ndertaking under grant agreement n   resources 
of which are composed of  nancial contri u  on from the European nion s Seventh ramework Programme P -  and E PIA companies  in kind contri u  on  www imi europa eu

EBiSC launched its online catalogue of induced pluripotent stem cells iPSCs  on  March 6  The iPSC lines deposited y EBiSC project partners as 
well as leading external iPSC la s are availa le to academic and commercial scientists for use in disease modelling and other forms of pre-clinical 
research  The growing catalogue is eing added to in three phases which shall in future cover a large num er of disease representative and control lines

Parkinson’s

SNCA (A53T)
GBA (N370S)
GBA (L444P)
Lrrk2 G2019S
Sporadic PD

TARDBP 
C9ORF72
Progranulin
Tau splicing mut.

FTD & ALS Machado-Joseph

Schizophrenia

Migraine

Epilepsy

Bipolar

Alzheimer’s

ApoE Isogenics 
(E4/4, 3/3, 2/2, KO)

MAPT (P301S)
MAPT (P301L)
CD33 (ex2 del)

APP (V717I)
TREM-2 (R47H)
PSEN1 (M139V)
PSEN1 (Y115C)

The ounda  onal collec  on  availa le now
Phase Two (yellow)
Exis  ng lines eing deposited with EBiSC y 
colla ora  ng European projects such as Stem-
BA CC  HipSci and the Oxford PD Centre
Phase Three (orange)

ew lines eing reprogrammed or gene edited 
through ac  vi  es funded y the IMI and sup-
ported y E PIA companies

USERS
The growing catalogue can e viewed online at  

Most lines are availa le immediately once 
the purchasing organisa  on has agreed to the 
EBiSC Access & se Agreement

 Single Material Transfer Agreement
 Backup storage in case own stocks compromised
 EBiSC Quality Assured anking
 Data archiving
 Maintenance of line ownership
 Raised pro  le for interna  onal colla ora  ons

Neuromuscular Neuropathy

Cardiovascular

Early T2D 
Sporadic T2D 
Monogenic

TRESK

GARS 

SCN9a
TRPA1

HSP27 

CIPAge related
Macular

FSHD

LQTS1

LQTS2

LQTS3

TNNT2

KCNH2

KCNQ1

CPVT

TNNT13
MYH7

MYBPC3BRGDA1

DMDNephrologyHealthy
Controls

FSGS


