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• Modern studies use only small amounts of 
material – different studies use different 
types of material derived from cells

• By processing samples instead of giving 
out tissue blocks, tissue banks can 
support many different projects carried out 
by different researchers on material from 
the same patient
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Biologists now starting to realise 
that our inherited genes not only 
may make us more or less 
susceptible to disease, but also 
may work hand in hand with genetic 
changes acquired by diseased cells 
to make things worse.
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• Need to collect biological samples from 
the same patient but in different formats 
e.g.
– Blood sample for DNA extraction (inherited 

susceptibility to disease or metabolic activity 
affecting drug toxicity/efficacy

– Tissue sample for somatic changes which 
predict prognosis or response to treatment

– Serum samples for marker detection



Pre-operative
� Core biopsies (very useful for non-operable 

cancers e.g. Lung)

� Other bodily fluids (urine etc)

� Blood samples 
Whole blood – germline DNA
Serum/plasma

Circulating tumour 
cells/RNA/miRNA/methylated DNA
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• Operative specimen
– Snap frozen tissue
– Tissue stored in stabiliser 

– Fixed tissue

• Intra-operative
• Bile
• Pancreatic fluid



Patients with metastatic disease
� Blood (circulating tumour cells, DNA, RNA, 

miRNA)

� Metastatic biopsies
� Cells from ascites/pleural effusions

� Post mortem biopsies – particularly useful for 
non-clinically accessible sites e.g. brain



• Not all hospitals work in the same way -
clinical pathway may be different in 
different centres

• In academic centres there are often 
competing priorities

• Smaller hospitals may not have access to 
the basics (freezer, dry ice/liquid 
nitrogen....)
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The sample MUST be 
what we say it is

It MUST be fit for 
purpose
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• Material must be collected, documented 
and stored according to written protocols 
(SOPs)

• Adherence to SOPs must be regularly 
checked

• If you can’t control quality at input level, 
must control quality at output



��	�!������
�	�����()
��	�!������
�	�����()
��	�!������
�	�����()
��	�!������
�	�����()


• SOPs enable us to collect data on how a 
specimen is obtained and manipulated.

• If SOPs are too rigid or impractical, human 
nature means that either specimens will not 
get collected or people will not tell the truth.

• SOPs should be developed with team 
involved in collection of material to ensure 
they are practical.
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Pathology QA
• Frozen and FFPE tissue 

blocks received, barcoded
• Section taken to confirm 

presence of disease
• H and E’s digitised –

available to researchers over 
the web – eventually!
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Single gene expression –
RT-PCR or qRT-PCR?

Microarray –
Affymetrix 3’, 
exon array or 
Agilent 
cDNA?

BAC aCGH?

Single proteins? Multiple proteins at the same time?



� Format of choice for “omics” that require 
intact RNA and DNA

� DNA, RNA, miRNA and protein can be 
potentially be extracted from the same 
piece of tissue, but individual yield will 
suffer

� Method of extraction will affect quality
� Need to consider stability of extracted 

material over time – and ease of storage
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RIN

Time of storage in years

Freezer failure
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Single gene 
expression – RT-
PCR or qRT-PCR?



Cold Ischaemic Time

• Expect RIN to be low for samples with high CIT
• Pattern shows there is no correlation between high CIT and low RIN 
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Courtesy of Prof C Womack, AstraZeneca
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Fixative

R
IN

Median RIN for each group – upper value of line is maximum 
value and lower minimum

Fixation & RNA Quality
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Van Beers et al., BJC, 2006
Failure rate 42/93 = 45%
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1 2 3 4 5 6 7 8 9 10 11 12 EC GC

Cases operated between 1996 and 200152 breast cancer cases 
(IDC) tested (all fixed in 
10% NBF)

DNA extracted used 
Qiagen kit

8 showed only 1 or no 
bands

QA failure rate: 15.38%
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• Communication is paramount – tissue banking is 
multi-disciplinary, and not everyone speaks the 
same language

• Decide what you want to collect and who you 
want to collect it for

• Design SOPs with the teams involved in 
collection and storage

• Build QA into every step so you can work out 
when something goes wrong where it is going 
wrong
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