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Biobanking plays a central role in Basic _and Clinical
Research, allowing the use of “high quality” biological
specimens and robust clinical data for the specific use.
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The “"Quality of the biological materials® used in a research
Is fundamental for the “results that are published” and for
its “confirmation in different labs”.
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Collect/Process/Inventory/Store

Biorepository
obtains informed

consent

Biorepository Collection

Life cyC|e Evaluate

Develop
New research protocols Use
o o Publish/ Submit to Distribute
New Clinical Application Regulatory body -
(diagnostic, prognostic, Analyze / Verify / y
therapeutic) a Valldate

Detection of HIV-1 and HOV Infectons
among Antbody Negatve Ricod Donoos
Sy Nuciex Aad-Amplification Tmting

-

Current and Emerging Infectious Risks
of Blood Transfusions
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— Blood
— Serum — Identification of disease-relevant
genes
. @ Benefits for Patients
— Plasma — Efficient treatment for cancer
@ Benefits for National
And International
— Urine T — Personalized Medication Communities
— | BIOBANK —% BIOMARKERS #Improvement of Current

— Prevention of diseases And Future Healthcare

o=
n
| Effective treatment for $improvement of
— Cells . . Community Health
auto-immune diseases

S
+

| Tissue (Cry0-preserved, FFPE)

COMMUNITY
_ Effective treatment for
— Nucleic acids ! neurodegenerative diseases )
Healthy People Sample Storage
dioal 18 Effecﬁve treatment for cardiovascular
Patients — Medioal History L. diseases

— Lifestyle Information

*  Basic Researchers *  Physician

*  Epidemiologists * Nurse

* Lab technicians *  Administrative assistants
*  Biobanking Experts *  Ethical oversight
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Fit for Purpose

» The research application and scientific question being addressed
» Specifics of the collection protocol

» Specific project needs (e.g. normal, diseased, tissue origin, specimen
type, etc.)

Sample Quality and Specificity

» Quality and specificity price drivers:

» Specimen rarity and size requirements

» Extent of customized processing requested — e Qualcllty
an
» Clinical parameters (e.g. treatments, etc.), and Specificity

pathology parameters (e.g. tumor subtype, positive
tissue markers) requested

Data Richness

» Outcomes data are in high demand —e Data Richness
» Comprehensive data sets

» Customized data

Courtesy from Jim Vaugt - OBBR — NIH Office of Biorepositories and Biospecimens Research
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Biospecimens in a Human Biobank
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NEW Disease Classifications BBMRI-ERIC
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(The most quoted paper in the last 10 yrs....) o rhoss o
The Hallmarks of Cancer

Douglas Hanahan® and Robert A. Weinberg?

Sustaining proliferative
signaling

Resisting Evading growth
cell death SUPPressors

Inducing ‘ Activating invasion
angiogenesis and metastasis

Enabling replicative
immeortality

Cell, Vol. 100, 57-70, January 7, 2000,
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(The most quoted paper in the forthcoming 10 yrs.....) Resarchnfastructre

Hallmarks of Cancer: The Next Generation

Douglas Hanahan'-2* and Robert A. Weinberg®*

EGFR Cyclin-dependent
inhibitors kinase inhibitors

\ 4

- : Sustaining Evading —
Aerobic glycolysis proliferative growth Immune activating
inhibitors signaling Suppressors anti-CTLA4 mAb

Proapoptotic ReSiSI‘Ii”Q E”ﬁb“t’,‘g Telomerase
BH3 mimetics - N Inhibitors
death immortality

Genome Tumor
instability & _ promoting
mutation inflammation
T Inducing Activating Selective anti-
inhibitors angiogenesis invasion & inflammatory drugs
metastasis

A A
Col 144, March 4, 2011 it ) (_ReFeva )
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(according to Molecular Heterogeneity) s

B B — FA/BRCA defective

- — HER2 amplified
‘] . — EGFR inhibitor responsive

-— nab-paclitaxel responsive
- — Gemcitabine responsive
— 5 - FU responsive

- — Other Druggable Targets

Luminal A

ER +

Epithelial

Luminal B
o)
ES
O
>

anti-EGFR
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c-kit overexpression
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(according to Heterogeneity & Biotypes) ot el

Estrogen Dependent I I
Abl-ike Kinase Dependant IIII , I
EGFR dependent Il I

HER2 Amplified HIII I Cancer

RN 5ictvoes”

= - | o [T 7]
BRAF mutant III l l I l‘lll
NOVEL mutant I%I.II . I “ l."I“II
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Symptoms
Specialist

More Tests
Diagnosis
Treatment Plan
Preparation
Surgery
Recovery
Adjuvant Therapy
Follow-up
Recurrence
Palliation
Death

Post Mortem

Genome Journey

BBMRI-ERIC
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Research Infrastructure
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Personalized medicine: taillored treatments

Medicine of the present: one treatment fits all Medicine of the future: more personalized diagnostics

e L D
Cancer patients with & S ‘
& ©
e.g. colon cancer

‘ Cancer patients with
e.g. colon cancer

Blood, DNA, urine and tissue analysis

k ,/ Ig E_!; @ Biomarker diagnostics
p e

o 4 e ®

vvvvvv

Effect No effect Adverse effects Effect

Different people respond differently to the same therapy: while one treatment brings about the desired success in one
group of patients with e.g. colon cancer, it does not change the condition of other groups at all, or even leads to adverse
effects (left). The reason: the genetic makeup and metabolic profile of each individual patient influences the effect of a
drug. Personalized medicine takes these individual patterns of cellular and metabolic products into account in the diag-
nostic phase: biomarker diagnostics separates patients into groups with similar characteristics, and provides informa-
tion on the best individual treatment. This should enable all patients to benefit from their own, "personal” therapy.




Journal of Biorepository Science for Applied Medicine Dovepres:

8 o

Aikaterini Ntai'
Simona Baronchelli?
Tatiana Pellegrino’
Pasquale De Blasio'
Ida Biunno*?

'Integrated Systems Engineering,
Milan, Italy: *Institute for Genetic

and Biomedical Research, National
Research Council, Milan, Italy; *IRCCS
Multimedica, Milan, Italy

Biobanking shifts to “precision medicine”

REVIEW

This arocle was published in the following Dove Press journal:
Journal of Biorepository Science for Applied Medicine

24 july 2014

Num {1 his article has § R I

Abstract: The shape of the global health care system is changing rapidly to an approach that
is much more patient-centered and focused on “precision medicine.” This is especially due to
the development of large-scale “omics™ biology results that rely on using and sharing sample
collections and databases contained within bioresource facilities. “Personalized medicine”
or “precision medicine” is the premise to help individuals to get the “right medicine for the
right problem at the right time.” For several decades, tissues, body fluids, and cells obtained
from patients with selected diseases have been cryopreserved in hospital-based biobanks, but
samples were not accessible worldwide. Instead, the value of biobanks relies on the availabil-
ity, at a necessary scale, of high-quality biospecimens and related data in order to respond to
specific biological questions. However, the next generation of biobanks needs to face a major
challenge — the costs related to the collection and processing of a large number of samples. Here,
we describe the shift of biobanks from conventional repositories to functional infrastructures
able to respond to specific medical demands.

Keywords: next-generation biobanking, personalized medicine, tumor biotypes
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$ Biospecimen Science » BBMRI-ERIC

What is biospecimen science?
Biospecimen Science is the multidisciplinary field of study responsible
for establishing tested and proven biospecimen resource-related
procedures based on experimentation in the areas of specimen
collection, processing, shipping, and storage

Why is it needed?
Biospecimens are composed of active and reactive living cells or cell
products, making them highly complex.

The collection, handling, and storage process can profoundly alter the
molecular profile and quality of biospecimens.

Such alterations, though artificial, can be misinterpreted as disease
related or disease specific.

High degrees of sensitivity and specificity in new molecular techniques
raise the bar for analyte (specimen) data and quality.

20
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Private Biobanks

Stem Cell (MSC, ESC, iPS, etc.)

Animal Biobanks

Agriculture/seeds Biobanks

Stem Cell (MCS, ESC, etc.)
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® NEWS @ PUBLICATIONS @ CONTACT

MISSION MEMBER STATES GOVERNANCE

HISTORY ~ CALLS&

WELCOME TO BBMRI-ERIC

Essential for the understanding of the diversity of human diseases, biological samples and corresponding data
are required for the development of any new drug or diagnostic assay and are therefore critical for the
advancement in health research, ultimately leading to personalised medicine. Biobanks also will provide key
information on the influence of environment and lifestyle on health, constituting a basis for disease prevention
programmes and the improvement of public health.

Hence, a close collaboration between researchers, biobankers, patient advocacy groups, and the biotech and
pharma industry is essential in addressing both common and rare diseases. Keeping in mind the need for better
prevention, diagnostics, and therapy for all, we are aware that every single sample impacts our ability to
comprehend disease and, thus, achieve our goal for a healthier life. Sixteen Member States and one International
Organisation have thus joined forces in establishing BBMRI-ERIC, which is one of the largest health Research
Infrastructure in Europe today. BBMRI-ERIC primarily aims at establishing, operating, and developing a pan-
European distributed research infrastructure of biobanks and biomolecular resources. This will facilitate the access
to biological resources as well as biomedical facilities and support high-quality biomolecular and medical
research.

Imagine the countless possible applications for the billions of biological samples that are available from
biobanks across Europe.

Welcome to BBMRI-ERIC - Welcome to the Gateway for Health!

Prof. Jan-Eric Litton
BBMRI-ERIC Director General

Sign up for our
Please enter mail address |

What are you looking for? |

RECENT NEWS

Read the full article
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deCODE

< —Y

WE KNOW GENETICS UNIQUE CAPABILITIES OUR PUBLICATIONS

deCODE genetics Is a global leader in
analyzing and understanding the human

genome. Using its unique expertise and ==
population resources, deCODE has
discovered genetic risk factors for
dozens of common diseases. The ) ) ) .
; Using its unique expertise and We operate the most productive human We regularly publish our discoveries in
purpose of understanding the genetics : . : : ;
: f : population resources, deCODE has gene discovery engine in the worid, major, peer-reviewed journals, enabling

of disease is to use that information to ) ) ) ) ) _

) ) discovered key genetic risk factors for employing our discoveries to identify others to further validate and expand
create new means of diagnosing, : 5o 4

dozens of common diseases ranging genetic variations associated with upon our findings

treating and preventing disease. ) )
from cardiovascular disease to cancer. human disease.
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Your feedback is Important to us, tell us what you think

About | Participants | Resources | Scientists | Data Showcase | Register & apply | Approved research | Publications

. A‘ UK Biobank imaging
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o auwwmg o e e Memnber of Qatar Foursdation
Member of Qatar Foundation

Register Site Map Contact Us g

A healthier future starts with you Welcome to Qatar
Biobank

Qatar Biobank is a platform that will
make vital health research possible
through its collection of samples and
information on health and lifestyle from
large numbers of members of the
Qatari population. Qatar Biobank,
Qatar's long-term medical health
initiative, was created to give Qatar's
people better chances of avoiding
serious ilinesses, and to promote better
health for our future generations

800 AM
00 AM

Geneticist-Takes The Helm At Qatar Qatar Biobank Educational Video

You are being invited to take part in Qatar Biobank, RIS &
Qatar's long-term medical health initiative for Qatar's Leading
population. To help you decide whether to contribute, Biobank

here is some information on Qatar Biobank and what Emaill: takepart@qatarbiobank.org.qa

taking part involves. Read More Tel: +974 4439 8899
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Biobanking for better healthcare. | OPE!

Riegman PH1. Morente MM, Betsou F, de Blasio P, Geary P; Marble Arch International Working Group on Biobanking for Biomedical Research. .
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Abstract

Translational cancer research is highly dependent of large series of cases including high quality samples and their associated data. Comprehensive -

Cancer Centers should be involved in networks to enable large-scale multi-center research projects between the centers [Ringborg, U., de Valeriola, = Related citations in PubMed =
D., van Harten, W., Liombart-Bosch, A., Lombardo, C., Nilsson, K., Philip, T., Pierotti, M.A., Riegman, P., Saghatchian, M., Storme, G., Tursz, T., The Organization of European Cancer Institute
Verellen, D, 2008. Improvement of European translational cancer research. Collaboration between comprehensive cancer centers. Tumori 94, 143- Pathol [Cancer Epidemiol Biomarkers Prev. 2010]

146.). Combating cancer knows many frontiers. Research is needed for prevention as well as better care for those who have acquired the disease.
This implies that human samples for cancer research need to be sourced from distinct forms of biobanking. An easier access to these samples for the
scientific community is considered as the main bottleneck for research for health, and biobanks are the most adequate site to try to resolve this issue
[Ozols, R.F., Herbst, R.S., Colson, Y.L., Gralow, J., Bonner, J., Curran Jr., W.J., Eisenberg, B.L., Ganz, P.A., Kramer, B.S., Kris, M.G., Markman, M., Biobanking: old activity or young

Mayer, R.J., Raghavan, D., Reaman, G.H., Sawaya, R., Schilsky, R.L., Schuchter, L.M., Sweetenham, J.W., Vahdat, L.T., Winn, R.J., and the discipline? [Semin Diagn Pathol. 2008]
American Society of Clinical Oncology, 2007. Clinical cancer advances 2006: major research advances in cancer treatment, prevention, and An empirical survey on biobanking of human
screening: a report from the American Society of Clinical Oncology. J. Clin. Oncol. 25, 146-162.]. However, biobanks should not be considered a static genetic material and dal [Eur J Hum Genet. 2003]
activity. On the contrary, biobanking is a young discipline [Morente, M.M., Fernandez, P.L., de Alava, E. Biobanking: old activity or young discipline?
Semin. Diagn. Pathol., in press.], which need continuously evolve according to the permanent development of new techniques and new scientific
goals. To accomplish current requirements of the scientific community biobanks need to face some essential challenges including an appropriate
design, harmonized and more suitable procedures, and sustainability, all of them in the framework of their ethic, legal and social dimensions. This See reviews...
review therefore presents an overview on these issues, based on the works and discussions of the Marble Arch International Working Group on
Biobanking for Biomedical Research, integrated by experts in biobanking from five continents.

New concepts of biobanks--strategic
chance for uro-oncology. [Urol Oncol. 2010]

A study of spectral integration and normalization
in NMR-based met: [J Pharm Biomed Anal. 2005]

See all...

PMID: 19383342 [PubMed - indexed for MEDLINE]  Free full text
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Registries and Biobanks for Human Ste
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" Glyn Stacey, UK Stem Cell Bank, NIBSC
ESHRE Course, Valencia, 8" November 2010
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NIBSC

National Institute for Biological Standards and Control
Assuring the quality of biological medicines



‘Stem Cell Banking for Personalized and Regenerative Medicine

List of partners

The EBISC Consortium represents all relevant stakeholders fro
donors to clinical and academic iPSC researchers and industrial us|
thus provides the scientific expertise, facilities, networks and expe
achieve the project goals and respond appropriately to advances |
and society.

Alkaterini Ntai'®, Tatiana Pellegrino’, Simona Baronchelli’, Davide Ginseppe D"Urso’, Alberto La Spada’,
Alessandra Storact, Monica Cattanec?, Andrea De Blasio!, Ida Biunno **, Pasquale De Blasio!
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* Biospecimen banking is a growing enterprises crucial to
health science research and other biological sciences.
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 worldwide medical biobanking industry forecast is:
— S14.4 billion in 2014
— §22.7 billion in 2018.

Ref: Biobanking for Medicine: Technology, Industry and
Market 2014-2024 Visiogain: Publication date: 25/03/2014
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Most industries worldwide are dominated by a few large industry
players, this is also true than for the “global private cord blood
industry”.

Key market leaders within this space include:

e Cord Blood Registry (USA): 500,000+ cord blood and tissue units

e ViaCord (USA): 350,000 cord blood and tissue units

e China Cord Blood Corporation (China): 312,000 cord blood and
tissue units

e Cryo-Save (Europe): 268,000 cord blood and tissue units

e Cryo-Cell (USA): 240,000 cord blood and tissue units

Even More Evidence That Growth Rates are Lower Than 33.5% CAGR

Ref: November 7, 2014, the “Complete 2015-16 Global Cord Blood Banking Industry Report”
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@Area Utenti STAMINA FOUNDATION @ Sostieni la fondazione

Registrandotl hai accesso Se vuol sostenere |a ricerca
all'area riservata. Per effettuare TT a o m . della Stamina Foundation sulle
il login & sufficiente compllare | A ENZ|ONE_- per q_ualsnaSI |.nformaZIone terapie con le cellule staminali
campl sottostanti. sulla fondazione, si prega di contattare - aaunéa. IS aglossibile effettuare
. . na donazione.
dalle 10:00 alle 12:00 - il dott. Marino e

et Andolina, al numero: Come sostenere la ricerca sulle
| | staminali aduite
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Thanks for your attention!




