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What is a Biobank?

« An entity that receives, stores, processes, and/or
disseminates specimens (blood, tissue, urine, saliva etc),
as needed

« Encompasses the physical location as well as the full
range of operational activities

« Can be one freezer or a free-standing entity, virtual, or part
of an institution

« Has professional staff and a commitment to maintain and
ﬁ_rese_rve specimens & records for future reference and
Istorical continuity



Biobanks are the physical and organizational hub of an activity called
biobanking, involving the collection of biospecimens and health information
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Biobanking is Multidisciplinary

» This presentation will concentrate on
human biospecimens and biobanks

« Human biobanking can involve any of the
following: pathologists, epidemiologists,
clinical chemists, other clinical and ba5|c
translational researchers

« Other than human biobanks, there are
many types of biobanks and related
collections: cell culture, museum
collections, seed banks, collections from
sea life for drug development etc.




Biobanking is covered by multiple journals
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Early Biobanks

» Anatomy and pathology collections — diagnostic
specimens and museum artifacts

« Armed Forces Institute of Pathology is one of the
(C);Id(%rvc\:/ollectlons in the U.S. — dating from the U.S.
ivil War

 Later development: organized into biobanks and
cataloged for research purposes

* Poor documentation, inventory control
« Little consideration of standard practices
 Variable quality — poor preservation technology
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Biobanking Issues:
Present

Large biobanks with frozen samples, tissue, blood, saliva, dry
blood spots etc

Multiple biobanking best practices published over last 20 years:
ISBER, US National Cancer Institute, International Agency for
Research on Cancer & many more.

Efforts to catalog and share information about samples and data

Advanced information systems for tracking samples and
managing clinical/research data

Research into preanalytical variables

Evidence-based practices; quality management programs
Economics: Business planning and sustainability
Next-generation biobanking: liquid biopsies

Importance of biobanks for precision or personalized medicine.
Automated freezers and biobanks

Critical importance of ethical/regulatory issues & frequent
changes, variations in national regulations.



Scientific Collections:
Mission-Critical Infrastructure for Federal Science Agencies

Historical value of scientific
collections:

US Government working group report
shows importance of various types of
collections on public health and other
important issues.



Resources for medical breakthroughs
The Mational Center for Agricultural Utilization Research (NCAUR) in Peoria, lllinois — part of the
USDA's Agricultural Research Service [ARS) — maintains a vitally important Culture Collection,
which includes more than 150,000 yeasts,
anks 10 (oI other fungi, and bacteria The collection,

...He Will Gome Home |

which was started in 1940, has been used
to support cooperative research with the
private sector to develop many beneficial
medicines and food additives. In 1942, the
production process could only generate
enough penicillin to treat ten patients.
Faced with the need for much larger sup-
plies of antibiotics during World War 11,
the lab found a strain of Penicillium in the
collection that increased the efficiency of
the fermentation and proeduction process- . H
es. By 1945, produmﬁjn had inu:r;;ased CO||eCtI0nS used In
25,000-fold, saving hundreds of thousands :

of lives by the end of the war. dlscovery Of

penicillin
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The Oakland Municipal Auditorium in uze
az a tempaorary hospital during the 1918 flu
i

Fhato by Edward A. “Deoc” Rogers, courtesy

Image from clinic treating patients
1918 influenza pandemic. Samples
used to study natural history of
disease and develop vaccines

Smithsonian mosquito collections used
to study emerging infectious diseases



Historical Value of Biospecimen Collections at US CDC

. Leﬂi)onnaire's Disease: serum from > 30 unresolved pneumonia-like
outbreaks stored in serum bank; identified a new organism and
detected antibodies.

« Hantavirus: used residual serum and blood from a CDC nutrition study
conducted in the same Navajo reservation area 2 years earlier; showed
Hantavirus was not a new organism and was present in approximately
6% in the population before environmental conditions made the
outbreak possible.

« U.S. National Health & Nutrition Survey (NHANES): excess and reserve
specimens gllven to investigators after the original surveys were
gpmpleﬁed allowed greater research power and identification of new

iomarkers.

« HIV Collections: traced emergence of new strains over time.

+ Hepatitis Strains: used older NHANES collections to track the
emergence of new strains over time in the U.S. population. , _
Slide courtesy of Elaine Gunter



Contents lists available at ScienceDirect

Evolution of biobanking

Clinical Biochemistry

journal homepage: www.elsevier.com/{locate/clinbiochem
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‘Biobanking’

Biobanking 1.0 Biobanking 2.0 Biobanking 3.0
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Biospecimens and cancer research:

‘Biospecimen Papers’ per Joumal Biospecimen numbers per Paper
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~ 40% of papers involve biospecimens Biospecimen cohort sizes double every decade

Hughes et al Bio 2010; survey of x4 journals, over 20 years, > 3,000 papers’:
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Changing Biospecimen Needs over 30 Years
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decrease in fresh tissue (blue)
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Biospecimen quality: evolving needs

Facets of biospecimen quality

Representation ——— Representation (accrual strategies to
minimize bias)

‘Complex’
features

Linkage Linkage (biosp_ecimens linked to _other
formats, locations, events over time)

Aspects of quality that are Selectability (Processing and analysis
extrinsic to the biospecimen Selectability _— features that enhance classification)

Consent (limitations, re-contact
narrow, broad)

Subject (age, sex, lifestyle etc) and
Clinical (diagnosis, treatment, outcomes)

‘Simple’
features

Collection process (processing,
annotation, storage, fractions, products)

Aspects of quality that are ' ' »
intrinsic to the biospecimen Biospecimen (type, condition,

preservation, composition)



Research & Clinical Biobanking

are closely related

1990 2000 2010

Single common process

Patient
* Process was simple

o)) « End uses were limited and similar
c Collection
.'E » Impact of quality unknown
@ — Processing
S
E Storage

Annotation

Access

Biospecimens & data

Researcher Clinician



Diverging processes

Patient

gu—
Enroliment
Consent

Collection

Processing

Biobanking
A

Storage

Annotation

Access

Biospecimens & data Biospecimens & data

Researcher Clinician

Research & Clinical Biobanking

are closely related

1990 2000 2010

Increased research demand
* scale, formats, data,

Increased complexity
« research biobanking



Distinct processes

Patient

—
Enroliment
Consent
Collection
Processing

Storage

Biobanking
A

Annotation

Access

Biospecimens & data Biospecimens & data

Researcher Clinician

Research & Clinical Biobanking

are closely related

1990 2000 2010

Continued rise in research demand
* scale, formats, data,
* need for quality emerged

Further complexity
» discipline created
» research biobanks developed
* need for standards & education

Absence of a biobanking strategy
* Issues began to accumulate



Biobanking
A

Reintegrating processes

Patient

gu—
Enroliment
Consent

Collection

Processing

Storage

Annotation

Access

Biospecimens & data

Researcher
Clinician

Research & Clinical Biobanking

are closely related

1990 2000 2010

Research
* investments maturing
« Discovery, translation, & validation of
biomarkers, targets, therapies

Clinic
« Changed importance of biomarkers
* Incorporation of biospecimen science

Medical Clinical Biobankin: Medical
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Biobanking and Impact on care

Breast Cancer

Diagnosis Therapy
| - | | |

» T

| ? Surgery

s CEYE Radiation
Type ER £ " Endocrinetherapy
Grade  pr . Chemotherapy
Stage e

Simple biobanking

Limited therapies

Circa 2000



Biobanking and Impact on care

Breast Cancer

Diagnosis Therapy
| n !
] ,%'- o T urgery
» PR - Radiation
gyrg(eje Endocrine therapy
Stage Chemotherapy

Biologicals
Targeted therapies
Immunotherapy
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Multigene biomarkers, targets, ‘omic profiles

Complex biobanking
Expanding therapies
Circa 2015
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Trends in Biobanking:
A Bibliomefric Overview

Jonas J. Asrin® and Fay B osor

Biohamniks have hecome md:l:qrnﬂlﬂe inals for a wide amay of li and environmenta] saences, and biokech.
nalogy. To evalmue trends in hichaniding, 20,000 Iﬂﬂngra.]in: records werne mrieved and analyred hetoeen
195 and 2014 foom the Scopus database msing a series of hiohak-welited search ferms within fitkes md
eywomds. Since the | 990s, the fidd of bichanking has heen, and sill &, experiendng abhove-average gmwh in
tarms of poblications, joomals, and diematc orentations. Almost two-thinds of all mdexed hiohanking docu-
ments have been poblished in the lewt decade, with now = 1,000 poblicatons in G600 distna joomals per vear.
Ao d 50,000 i ndividnal anthors can be identfied who have so far contribamed 1o the field of bichanking ., with
an mverage of 1.5 poblication s per anthor. Amthor affilisions follow an mneven dismbaton: 42% of e anthors
are based in Eorope, 554 in Mot America, 13% in Asia, 5% in Sooth America, 4% in Ansialasi, and 2% in
Africa. Aralyzing the most common il womrds revenled fas did the joormals) a stromg focms on blood bankn g,
bt ather hiospecimen fypes—espedally seeds, cells, and fsmes—have heen gaiming incrensing weight m-
cendy. Among medical mplications, rrangfusen dominaes, follkmed by trausplovansn While 2 notceabl:
incease in diveare and especially healh oconmed at the heginming of the millenminm, coharand consen seam
to have beoome highrelevance topics anly in ghis decade In terms of banked organisms, homan dominges,
fial horwved by vinoses and plants l::qmc:ﬂ]yre]:l'mntdﬂn'augh seed hanking). A very rom gh estimate based on
suhject categories suggests fuat a dixd of ol poblications i hichanking focms on organisms other than bomans.

, amimal, fongal, and microbial bicbanking are still onderepresentad, especially when considering
their shaws in global biodiversity.
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History of Biobanking from
the perspective of
publications history:
Explosive growth over 30
years



Biobanking related publications by year
(see paper for search term details)
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Annual number of journals publishing biobanking
articles (as inferred from the search terms).
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History of development of biobanking standards and practices
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History of ISBER

2000 2013
ISBER Chartered 2005 ISBER becomes
Newsletter Launched ISBER a division Independent Organization
NCI Sponsored Mtg of ASIP Non-profit

1999 2008 2014
Initial 1st Edition Regional Charter
- Planning ISBER Best Practices Adopted
l
Mtg
2001

1st Annual Mtg in Atlanta
Website Launched

Connecting Repositories

leading since 1999 Globally through Best Practices



ISBER Goes Global — Regional Charter

Objective: Construct Regional identity in a
global Society

4 Regions

The Americas
Indo-Pacific Rim
China |
Europe, Middle East and South Africa

Connecting Repositories

leading since 1999 Globally through Best Practices



Since 2001;:

* Meetings In:
Bostgn « Shanghail!
Bethesda
New York
Perugia, Italy
Singapore
Rotterdam
Sydney
Berlin
Toronto
Orlando
Phoenix
Dallas
Philadelphia
Seattle




History of Biobanking in China

Wolume 13 Humber | « 2075 - I55N 1947-3533 BIOPRESERVATION AND BIOBANKING OHIGINAL AHTIC LES

Biopreservation [
and Biobanking

DOI: 10.1089/bio.2014.0096
Chinese Biobanking Initiatives

Rongxing Gan!® Huiyuan Wang? Yutong Song! Jinli Fan! and Yan Xiong?

SPECIAL ISSUE
Biobanking in China

Due to the requirement for comprehensive clinical research efforts in China, the importance of biobanking in
modem clinical research is outlined in this overview. Hospitals, universities, and research institutes have been
well organized as fundamental resources for Chinese biobanking initiatives and the resulting bio-sample col-
lections. Here, a brief history and time line of development of biobanking in China will be introduced, as well as
strategic designs for future biobanking development.

1994 The Chinese Academy of Medical 2010 Clinical Specimen Repository was initiated in the context of

Sciences started to work on establishing a bank Signifi New Drugs Devel with the support of the MoH
of immortalized cell lines of Chinese ethnic | | and MoST
groups.

2009 Bel}mg chqnl Sclence and
1998 The Ministry of Science and | | Technol hed the
Technology of China(MoST) and the :msu'n:uon ufBln'mg clinical data and
Ministry of Health of China(MoH) | | sample repository of major diseases.

drafted Interim Measwres for the
Administration of Human  Genetic [mtomosnmmm ]

Resowrces Managements. I 2012 Hwnman Genetic Resowrces
1998 The Office of Chinese Human | | 2006 MOST mned WM Management Regulations (draft) was
Genetic R Mz was set and shared formulated by the Office of Chinese

[ P under the Ministry of Science and | | pilor of gemetic resources for ‘Human Genetic Resources
Technology of China. Significant diseases (2003-2007). Management.

Ch|nese b|0bank|ng T M=l Municou! Scomce st

Genetic Resources(NICGR) was initiated as an Technol gy C: launched the
important part of the National Science and hmhdlhemeddf&hmuhm construction of Shanghai Clinical
development from Technology Infrastructure Program by the Ministry || Clinical Biobank Research Center Biobank for Significant Diseases.
of Science and Technology of China.
2012 Shanghai Biobank E
2010 Shanghai Municipal Science and Technology | | R "Cem:ruas fficiall
1994 Commission launched a project for the setup ion of Sh i Municipal Biobank
Shanghai Biobank Er g R h Center. Cutn by Shanghai municipal




Biopreservation
and Blobanklng

e e e A o April 2019 Special Section:

A Well-Preserved 2000-Year Old
Chinese Cadaver

Hea ;i"lhrlc-; e, p.un' siles
wwrwlie |: by :m1.|‘br W

ISber Connecting Repositories
Globally through Best Practices

omone leading since 1999




Thanks for your attention!

And thanks to Peter Watson and Elaine Gunter for
their contributions of slides and ISBER history
content.

jvaught44@gmail.com
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