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The Society's Spring meeting proved to be a real gem. Whilst rescheduling of the meeting meant that

attendance was lower than normally expected, it was generally agreed that the quality of the papers
presented was particularly high and of real interest to all.

A smile for camera in the Linnean lecture theatre.

There were two themes to the meeting — The challenge of biobanking for the regenerative

“Regenerative medicine & cryobiology” and medicine community.

“Innovations in cryopreservation”. Prof. Glyn Stacey

PRESENTATIONS Stem cell banking in the bio-economy:

Regenerative medicine & cryobiology production, distribution and consumption. Prof.
Andrew Webster

UK Biobank — challenges of building a large

scale sample resource for a prospective study. Measurement quality, statistical power and the
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Analytical Code (SPREC) in clinical and non-
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Using biomarkers to examine cryoinjury and
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resources.
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expression in zebrafish (Danio rerio) embryos.
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Assessing the efficacy of vacuum infiltration
vitrification for embryo cryopreservation and its
application to Laurus nobilis, a recalcitrant
species.
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and experiments
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ABSTRACTS
REGENERATIVE MEDICINE AND
CRYOBIOLOGY

UK Biobank - challenges of building a large-
scale sample resource for a prospective
study

T. C. Peakman, Executive Director, UK Biobank.

UK Biobank is a prospective study designed to
determine the links between genetics and
environmental and lifestyle exposures in the
causes of the major diseases of late-middle and
old age. We have successfully recruited 500,000
participants aged between 40 and 69 years from
around Great Britain. Participants attended an
assessment centre near their home where they
gave information about themselves, underwent a
series of physical measures and gave samples
of blood, urine and saliva. These biological
samples were shipped overnight and processed
at a dedicated sample processing facility and
archived in ultra-low temperature archives on
one of two separate sites. In developing the
sample collection and archiving protocol for UK
Biobank, consideration was given to pre-
analytical variables such as anticoagulants,
effects of haemolysis, shipping and archiving
temperature and central vs local processing. In
the final protocol, participants gave about 50mls
of blood and urine and about 3 mis of saliva.
These samples were shipped over night and

processed using fully automated systems to
ensure high quality samples with a robust data
trail suitable for future scientific use. Quality
approaches and methodology from Japanese
manufacturing engineering were used to build
quality into the processes and systems. Once
processed, the samples are archived either at -
80°C in a fully automated sample archive with a
capacity of 10million aliquots or in a back
nitrogen vapour archive that holds 6 million
samples. Samples will be retrieved and
processed accurately and quickly from the
automated archive and processed on integrated
automation. Consideration of downstream uses
such as DNA extraction or clinical chemistry
assays will ensure we do not create bottlenecks
in different parts of the process.

Liver regeneration and cell preservation
Isobel Massie, Clare Selden, Humphrey
Hodgson, Barry Fuller. Centre for
Hepatology, Royal Free and UCL Medical
School

The liver is complex and performs numerous
functions, including synthesis and detoxification,
and is capable of regeneration following disease
or injury. Acute liver failure (ALF) is the sudden
loss of ~90% liver function; both incidence and
mortality are increasing in Europe, Japan and
the US. Devices designed to temporarily replace
liver function during ALF can be broadly classed
into artificial devices, relying on filtration and
sorbents to remove toxins from patients’ plasma,
or bioartificial liver devices (BALS) that comprise
a cellular component. In clinical trials, artificial
devices improved some biochemical
parameters, but no significant extension in
survival has been demonstrated yet. For any
BAL to be successful, the correct choice of cell
is crucial and numerous factors such as cell
source, function and availability should be
considered. The use of xenogeneic cell types
has fallen, due to the risk of viral transmission
and most now use human-derived cell lines. The
function of these cell lines is typically poor
compared to primary human hepatocytes (PHH),
but may be improved using various methods,
including encapsulation and culture to develop
alginate-encapsulated 3D spheroids (ELS) with
higher function. Cells must be available in large
numbers (~7x1010) and at short notice,
necessitating cryopreservation.
Cryopreservation of PHH is currently utilised for
cell transplantation and a number of advances
have been made to improve survival and
function of these cells post-cryopreservation
although functional recoveries remain low. We
have developed a multi-step cryopreservation



protocol with specific control of ice nucleation,
which has proved beneficial for ELS recovery
post-thaw. Cryopreservation-related cell death
likely results from a number of factors, leading to
apoptosis and/or necrosis. Limiting strategies
may be developed to protect against apoptosis
such as enhancing cell signalling using growth
factors or reducing oxidative stress using
antioxidants. Cryopreservation of alginate-
encapsulated 3D spheroids for a BAL has been
improved by the addition of an engineered
growth factor, 1K1, and antioxidants during and
after cryopreservation so that functional biomass
may be improved following cryopreservation.
These findings may be useful for other
regenerative  medicine applications where
cryopreservation is necessary.

Stem cell banking in the bio-economy:
production, distribution and consumption
Andrew Webster, Director Science &
Technology Studies Unit, University of York

This paper explores the key role played by stem
cell banking systems in enabling the production,
distribution and consumption of cell tissues
which eventually provide the primary material for
clinical grade cell lines and so cell therapy
products. Stem cell bank provides the crucial
intermediary role in the ‘economic value chain’
found within the bioeconomy. As such it is vital
that the banks produce standardised and quality
assured lines (both research and clinical) that
will meet with regulatory approval downstream.
At the same time, there is a need for flexibility in
characterisation: classification of cell
lines/quality measures needs to be dynamic
enough to support ongoing and changing
understanding of cells by biologists. The UK
Stem Cell Bank provides an important role in
acting not only as the principal repository for
lines, but also as a broker and advisor between
labs and labs and the corporate sector. Beyond
the confines of the UK, international exchange
and distribution of lines between banks raise
ethical and governance issues — relating for
example to the origin and procurement of the
tissue. However, the paper describes the
differences in tissue banking procedures,
especially relating to donor consent and
traceability (or not — as in Canada — where all
cell lines must be anonymised). The paper
concludes with a discussion of the ‘consumption’
of cell therapies and how banks might affect this
through the policies — both scientific and
regulatory — they adopt.

INNOVATIONS IN CRYOPRESENTATION

Testing the versatility of the S _tandard PRE_
Analytical C_ode (SPREC) in clinical and non-
Clinical (environmental) cryobank settings

Erica E Benson, Fotini Betsou and Keith Harding
Damar Research Scientists, Cuparmuir, Fife,
and Integrated Biobank of Luxembourg.

The Standard PRE Analytical Code SPREC was
developed by the clinical biobank sector"
motivated by the need to harmonize
biospecimen traceability in  preanalytical
processes and enable interconnectivity and
interoperability between different biobanks and
research consortia. The clinical SPREC (Ol)1
consists of standard preanalytical variable
options (7-code elements) which comprise
published and (ideally) validated methodologies;
the code identifies distinctive and common
elements that cross-cut the preanalytical
process chain. Although the SPREC (01) has
been designed for clinical use the concept could
have wider utility in biorepositories that service
the environmental and biodiversity conservation®
communities. This presentation investigates the
versatility of preanalytical codes by adapting
SPREC (01) for non-clinical settings focusing on
cryostorage elements. It describes the original
concept of the clinical code and re-calibrates the
SPREC for cryobank ‘models’ used by algal
culture collections or in vitro plant genebankss.
The adaptability of SPREC will also be tested
using samples sourced from  distinct
environmental regions (e.g. polar and tropical).
How the SPREC is calibrated is defined by
those operations that are within the control of
the biorepository, noting that differences
between clinical and environmental applications
occur at the point at which the preanalytical
process chain starts and finishes. Biological
samples sourced from the natural environment
are often managed by biorepository personnel
who are curators and collectors, providing the
incentive to extend ‘environmental SPRECSs’ to
the point of collection. This has several
advantages, collecting procedures can affect
sample quality and viability and can reduce
tolerance to storage treatments, particularly
when collecting missions are undertaken in
remote regions and necessitate long-transit
times before specimens reach their final
destination®. Extending the range of pre-
analytical variables could be useful for tracking
the treatment of culturable organisms and viable
germplasm sensitive (recalcitrant) to
cryostorage. The versatility of the SPREC is
considered with respect to sample quality,
cryostorage outcomes, protocol validation and
enabling research in collaborating consortia



involved in environmental projects and
biodiversity conservation.

References: (1) BETSOU, F et al., (2010)
Cancer Epid, Bioms and Prev 19 (4) 041-048;
(2) BENSON EE et al. , (2010) Cryobiology,
61(3) 401; (3) JOHNSTONE C et al.,, (2002)
Polar Biology 25, 553-556; (4) BENSON EE
(2008) Crit Rev in Plant Sci 27, 141-219.

Using biomarkers to examine cryoinjury and
genetic stability in cryopreserved biological
resources

Keith Harding & Erica E. Benson

Damar Research Scientists, Damar

Cryobionomics® defines a framework to examine
the linkage between cryoinjury and genomic
stability following the recovery of cryopreserved
germplasm®.  Physiological and molecular
biomarkers have a role in understanding the
impact of different components of
cryopreservation protocols on the recovery and
quality of cells, tissues, organs and organisms
recovered from cryopreservation. The aim of this
presentation is to examine the utility of different
types of biomarker that are used to reveal the
relationship between the potential stresses
incurred during cryopreservation and their
consequences for the epigenetic® and genetic*®
stability of recovered biological resources. The
stability of frozen and Vvitrified samples is
dependent upon limiting cryoinjury and being
cognizant of factors that influence long-term
cryostorage. Biomarkers include both prooxidant
and antioxidant componentsG, reactive oxygen
species (ROS), phenolics’, methylated DNA®**
and oxidized DNA adducts®. The applicability of
different methodologies will be evaluated with
respect to their analytical scope, utility and
assay specificity and sensitivity®®. Generic
biomarkers that are applicable across diverse
types of biological resources may be used to
assist  evidence-based improvements  of
cryostorage protocols which enable
biorepository quality control and risk mitigation.
Biomarkers should be widely applicable to the
diverse samples held in different cryobanks,
easy to measure and responsive to a range of
variable storage conditions. Biomarkers also
provide a means to assess the stability of
samples stored under different regimes and can
be used to identify damaging treatments and
help optimize protocols to alleviate cryoinjury
and enhance cryoprotection.

References: (1) Harding (2004) CryoLetts. 25, 3-
22; (2) Harding et al., (2009) Agric. Food Sci. 18,
3-16; (3) Johnston et al., (2005) Plant Physiol.
Biochem. 43, 844-853; (4) Johnston et al.,
(2009) Plant Physiol. Biochem. 47, 123-131; (5)

Johnston et al., (2010) CryolLetts. 31, 1-13; (6)
Johnston et al., (2007) Plant Sci. 172, 524-534;
(7) Johnston et al., (2006) Plant Physiol.
Biochem. 44, 193-201; (8) Johnston et al.,
(2007) Plant Physiol. Biochem. 45, 108-112; (9)
Harding et al., (2010) CryolLetts. 31, 460-472.

Effect of chilling on sox2, sox3 and sox19a
gene expression in zebrafish ( Danio rerio )
embryos

Kunjan Desai, Emma Spikings, Tiantian Zhang
LIRANS, University of Bedfordshire, Luton

Our previous studies on hatching rates of 50%
epiboly zebrafish embryos following chilling at
0T for up to 180 min showed no significant
differences between treated and control groups.
In addition, studies on the effect of chilling on
sox gene expression showed that there were
significant decreases in sox2 and sox3
expression following chilling for 60 min at 0C.
The present study investigates the recovery of
gene expression following both chilling and
warming.

Zebrafish embryos were warmed at 28T for up
to 180 min following chilling at 0C for 30 min
and 60 min. Embryos were collected for
analysis at 30, 60, 120 and 180 min after
warming at 28C. RNA was extracted from
groups of 5 embryos and reverse transcribed
into cDNA for real time PCR analysis of sox2,
sox3 and soxl9a expression. All the
experiments were carried out in triplicate and
repeated three times.

In control embryos, the expression of sox2
gradually increased over the studied time period
whilst sox3 and sox19a expression remained
stable throughout. Significant increases in
expression of sox2, sox3 and sox19a were
observed during warming in the embryos that
had been chilled for 30 min. Similarly, significant
increases were observed in sox2 and sox19a
during warming in embryos that had been chilled
for 60 min. The increases in gene expression
may be explained by upregulation mechanisms
within the embryo aiming to compensate for the
suppression observed during chilling and/or to
activate repair mechanisms and maintain
homeostasis. Work is ongoing to verify and
further explain these preliminary findings.

Acknowledgement: This work is supported by
the LIRANS Strategic Research Fund.



Assessing the efficacy of vacuum infiltration
vitrification for embryo cryopreservation and

its application to Laurus nobilis , a
recalcitrant species

Jayanthi Nadarajan_ Vijay Challa, Venkatesh
Irugulapati and Hugh W. Pritchard,

Royal Botanic Gardens Kew, Wellcome Trust
Millennium Building, Wakehurst Place, Ardingly,
and LIRANS, University of Bedfordshire, Luton

The exposure time to plant vitrification solution
in a cryopreservation protocol is critical to
survival success, as excess exposure leads to
toxicity and cell death. To reduce this threat by
increasing the time window for treatment, cool
temperature (0°C) can be used, but only for
temperate rather than tropical species. To
overcome these problems, an alternative
method of vacuum infiltration vitrification (VIV)
was investigated. Embryos of Carica papaya
and Passiflora edulis were cryopreserved using
conventional PVS2 vitrification (CV) for 30, 60
and 90 min at 0°C and compared with vacuum
infiltration maintained at 15 inches Hg for 1, 2.5
and 5 minat 25°C for their efficacy.
Subsequently, VIV was applied to the
cryopreservation of more desiccation-sensitive
embryos from the recalcitrant-seeded Laurus
nobilis. For C. papaya, highest cryo-survival (in
vitro germination) was achieved with 5 min
VIV (45%) compared with 30 min CV (25%).
Corresponding values for P. edulis were 53%
and 56% following CV with PVS2 for 60 min and
2.5 min for VIV, respectively. For L. nobilis,
highest survival was 53% after 60 min CV
compared with 60% following 5 min VIV. The
benefits of VIV PVS2 treatments
are short exposure times, thus reducing the risk
of toxicityand rapid throughput of plant
tissues for cryopreservation. Moreover,
application of VIV at 25°C should allow wide
applicability in the cryopreservation of tropical
plants.

References: Daws, M.l,; Cousins, C.; Hall,
J.; Wood, C.B. 2006. Pressure - time
dependency of vacuum degassing as a rapid
method for viability assessment using
tetrazolium chloride: a comparative study of 17
Pinus species. Science and Technology 34:
475-483.

Ikram-Ul-Hag. 2004. Agrobacterium-mediated
transformation of cotton (Gossypium hirsutum
L.) via vacuum infiltration. Plant Mol Biol Rep 22:
279-288.

Monitoring the CPA concentration by CT:
theory and experiments

Ramon Risco, Marcin Balcerzyk, David
Regalado, Ariadna Corral, Joaquin Cobos,
Angel Parrado and Laura Maza.

Escuela Superior de Ingenieros, Centro
Nacional de Aceleradores, Universidad de
Sevilla, Spain.

UK Biobank - challenges of building a large-
scale sample resource for a prospective study.
T. C. Peakman, Executive Director, UK Biobank.
UK Biobank is a prospective study designed to
determine the links between genetics and
environmental and lifestyle exposures in the
causes of the major diseases of late-middle and
old age. We have successfully recruited 500,000
participants aged between 40 and 69 years from
around Great Britain. Participants attended an
assessment centre near their home where they
gave information about themselves, underwent a
series of physical measures and gave samples
of blood, urine and saliva. These biological
samples were shipped overnight and processed
at a dedicated sample processing facility and
archived in ultra-low temperature archives on
one of two separate sites. In developing the
sample collection and archiving protocol for UK
Biobank, consideration was given to pre-
analytical variables such as anticoagulants,
effects of haemolysis, shipping and archiving
temperature and central vs local processing. In
the final protocol, participants gave about 50mls
of blood and urine and about 3 mls of saliva.
These samples were shipped over night and
processed using fully automated systems to
ensure high quality samples with a robust data
trail suitable for future scientific use. Quality
approaches and methodology from Japanese
manufacturing engineering were used to build
quality into the processes and systems. Once
processed, the samples are archived either at -
80°C in a fully automated sample archive with a
capacity of 10million aliquots or in a back
nitrogen vapour archive that holds 6 million
samples. Samples will be retrieved and
processed accurately and quickly from the
automated archive and processed on integrated
automation. Consideration of downstream uses
such as DNA extraction or clinical chemistry
assays will ensure we do not create bottlenecks
in different parts of the process.
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REPORT ON EVENTS

5th International Training on In Vitro and
Cryopreservation

In November 2010, the National Board for Plant
Genetic Resources staged the 5th international
training course on 'In vitro Conservation and
Cryopreservation' in Delhi, India. The 12
participants from 10 countries (including Brazil,
Ghana, Iran and Indonesia) had backgrounds in
biotechnology, crop science and genetic
resources preservation. After a formal opening
by the Director General of the Indian Council of
Agricultural Research, participants spent 10
days on the theory and practice of in vitro
conservation and cryopreservation.  Such
approaches form the basis of an integrated
preservation strategy for the conservation of the
world's plants. Two SLTB members, Hugh
Pritchard (Royal Botanic Gardens Kew and
Chairman of the SLTB) and Florent Engelmann
(IRD, Montpellier) gave a series of lectures on
plant and seed cryo-conservation.

NBPGR is the nodal organization in India for
exchange, quarantine, collection, conservation,
evaluation and the systematic documentation of
plant genetic resources. The training course was
also supported by FAO and RBG Kew.

UPCOMING EVENTS

A unique integrated biobanking academic,
certificated course “Principles of Biobanking for
Clinical, Biological and Environmental
Biospecimens and Bioresources* delivered by
the University of Luxembourg and the Integrated
Biobank of Luxembourg (IBBL) and endorsed by
the International Society of Biological and
Environmental Repositories (ISBER). Course
dates are June 6" to June 24" 2011, exam date
June 27", it will be taught at Limpertsberg
campus with some sessions at the Integrated
Biobank of Luxembourg.

The course is aimed at students, clinical, non-
clinical and environmental biobank practitioners
and conservationists with an interest in
biological resources biobanking. It involves 3
consecutive weeks of intensive seminars, an
overall of 90 hours of teaching and is entirely
taught in English. The course will take the
students on a journey through the ‘biospecimens
lifecycle’ from their natural (either human or
non-human) environment to the scientists
bench, covering technical, scientific and
legal/ethical aspects of biobanking across
different sectors. The course will be delivered in
an interdisciplinary context using cross-cutting
teaching materials with the purpose of
stimulating knowledge and technical exchanges
between different biobanking communities.

More details and the course flyer can be
obtained from the SLTB web page:
http://www.sltb.info and visiting the University of
Luxembourg’s course page:
http://wwwfr.uni.lu/formations/fstc/certificate_on
principles of biobanking_for_clinical biological
and_environmental biospecimens_and_bioreso
urces

For enquiries, fees and entry requirements
please contact the course leader Dr Fay
Betsou: fay.betsou@ibbl.lu.

CRYO 2011

The 48th Annual Meeting of the Society for
Cryobiology will be held July 24-27, 2011 at the
LaSells Stewart Centre on the campus of
Oregon State University in Corvallis, Oregon.
Full details of the programme, related activities
and accommodation information is available on
http://www.cryo-2011.org/

Abstract Submission Deadline: May 2, 2011
Author Notification: May 30, 2011
Early Registration Deadline: June 1, 2011
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NOMINATIONS FOR NEW
COMMITTEE MEMBERS

In September, three members of the SLTB
committee (Hugh Pritchard, Chairman, Jon
Green, General Secretary and Roland Fleck,
general committee member) will retire, and
nominations are now invited. The Nominees
must be in good standing and have agreed to
stand as a candidate for election to the Society’s
committee. Nominations should be sent to
SLTB General Secretary (Jon Green,
j-e.green@uel.ac.uk) no later than Friday 24th
June 2011. If more than two nominations are
received for the same post a postal ballot will be
held.



SLTB Officers and Committee 2009-2010

Chairman

Hugh Pritchard

Seed Conservation Dept
Royal Botanic Gardens Kew
Wakehurst Place

Ardingly, RH17 6TN, UK
Tel: +44 (0)1444 894140
Fax: +44 (0)1444 894110
Email: h.pritchard@kew.org

General Secretary

Jon Green

Sustainability Research Institute
University of East London

4-6 University Way

London,E16 2RD, UK

Tel: +44 (0)208 144 7332

Fax: +44 (0)208 223 2606
Email: j.e.green@uel.ac.uk

Meetings Secretary
Heinz-Martin Schumacher
DSMZ GmbH &
Inhoffenstrase 7B

38124 Braunschweig
Germany

Tel: +49 531 2616144
Fax: +49 531 2616418
Email: mas@dsmz.de

Treasurer (interim)

Hugh Pritchard

Seed Conservation Dept
Royal Botanic Gardens Kew
Wakehurst Place

Ardingly, RH17 6TN, UK
Tel: +44 (0)1444 894140
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