
From specimens to Biomarkers?

Harmonization of Biobanks  SOP’S  in the 

discovery of  novel candidate biomarkers 

for  Alzheimer’s disease (AD).

Rivka  Ravid
Brain Bank Consultants

Dutch Royal Academy of sciences

Amsterdam, The Netherlands

www.brainbankconsultants.com

ADPD ,Barcelona 9-13 March,  2011

csf-bank



Brain Bank / Biobank Omics

Human specimens supplied by Brain/Tissue/Bio (BTB) Banks are a 

rich source of adequately collected and preserved specimens of the 

human body in health and disease.  

The specimens form  an essential bridge between the clinics,  basic 

science,  post-mortem tissue banks and  biotechnical companies  

which results in  translational medicine and research. 

It is crucial to build the bridge between population banks, clinical 

banks  and post mortem banks to ensure the flow of clinical /genetic 

information available at the population banks to the post-mortem 

banks and create a global D-base, accessible for the international 

scientific community.

The bridge between banks and clinicinas will create the roadmap for 

understanding the pathology and identifying valid Biomarkers.



Neuroimaging

MRI measurements of atrophy

Amyloid plaque detection (PET)

Spect imaging (Dopamine system in DLB)

Cerebral blood flow  (FDG)

Biological markers

Cerebrospinal fluid markers (A, Tau, alfa-synuclein)

Blood (cytokines, alfa-synuclein, p53)

Plasma proteins  

Urine  (NTP; Alzheimr’s Disease Reaction Titer)

Oxidative stress 

Neurochemical markers/Olfactory biomarkers

Ideal Combination

CSF Biomarkers + imaging +clinical assessment



Biomarkers; what’s in a name???
• A biomarker is a substance used as an indicator of a 

biologic state. It is a characteristic that is objectively 

measured and evaluated as an indicator of normal 

biologic processes, pathogenic processes, or 

pharmacologic responses to therapeutic intervention.

• No controversy; we need an array of biomarkers 

both in the living patient and at post mortem autopsy.

• Biomarkers have an important role in early 

diagnostics, predictive value of  disease progression 

and in target development. 



A brain bank is not a collection of brains in jars

A brain bank is a collaboration between many disciplines:

Neurology, Pathology, Radiology, Psychiatry, Ethics, Genetics



multidisciplinary and multi-

institutional network
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Biobanking Activities

• Recruitment

• Consent

• Collection

• Transport

• Storage

• Annotation

• Aliquot and Derivative Production

• Regulatory Compliance

• Scientific Consultation

• Materials Transfer



The Science of Banking

– Key scientific issues must be addressed
• What materials to collect

• What data to collect and how to document it

• What are the appropriate testing and processing methods

• How do we validate processes

• What are the appropriate quality biomarkers

• Impact of storage on materials

– Key International, National, Regional legislation and policy 
must be addressed

• Ethics and privacy standards

• Materials Access and control

– Logistical Issues
• Long term effort and storage

• Complex operations involving many disciplines

• Need for constant revisions



The Future of Biobanking
• Accelerate Research

– Strategic planning and interaction with large scale translational research 
initiatives

– Enabling, through coordination and guidance the regionally funded collection of 
well defined and distinctive cohorts for specific programs

– Integration of additional existing collections and biobanks based on the rigorous 
quality assessment already in place for founding members

– Facilitate access to existing materials

• Protect Research Investment
– Facilitating access and defining equitable costing for Biobanking

– Ongoing evaluation of biobank accessibility programs and materials

– Ensure highest ethical, privacy and legislative compliance

• Leadership in the Research Community
– Expanding outreach to communities of interest (scientific, public, patient and 

policy)

– Further development of best practices – leading to certification

The future of molecular and translational research relies on the 

availability and quality of bio-specimens. 



7 golden standards of Brain Banking

1. A well established local donor  system in which consent is obtained for the 
use of tissues for scientific research and access to the medical records.

2. Rapid autopsies with a very short post-mortem delay and a fresh 
dissection; these are a prerequisite for an increasing range of technical 
procedures and new systems such as neuronal  cultures. 

3. Compatibility of protocols for tissue procurement, management,
preparation and storage for diagnostics and scientific research.

4. A generally accepted  consensus on the clinical and neuro-pathological 
diagnostic criteria.

5. Quality control of the dissemintaed samples (pH/agonal state).

6. Abiding internationally accepted guidelines for the ethical and legal aspects 
conform the local medico-legal system.

7. Monitoring proper safety procedures.



 
 General Practitioner: 

 Name : Dr F. Bloggs 

 Tel. Nr :  020 – 123654 

 

 

Next of kin: 

Name : ms L. Trevalyan 

Tel. Nr. : 06 – 32145678 

 

In case of demise, please contact AS SOON AS POSSIBLE: 

 

monday to Friday, during office hours, the Brainbank : 020 – 566 5499 
 

outside  office hours, the VUMC emergency desk   : 020 – 444 4330

    

     

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

.    

    Codicil nr: [200501]               Meibergdreef 33 
                                                  1105 AZ Amsterdam 
                            [C] 

Name  : A. Trevalyan 

D. o. B.  : 14/02/1937 

Address  : Battersea highway 2001 

Postal code : 2001 AT Town : Comden 

I herewith  give consent for a post-mortem brain autopsy and  declare 

that my brain may be used for scientific research in the frame work of 
the Brain Bank project. I also give consent for acces to my medical 

file and use of the information for research purposes. 

  Signature:  

 

  Date:                                                         
                             



Ethical/Legal code of 

conduct
• Written informed consent is obtained from both the donor and the next-of-

kin (or designated representative in absence of family) for the following:

- brain autopsy during which the brain tissue (and in case of separate 
permission the spinal cord) is removed. 

- the subsequent use of the material for scientific research.                                                                 
- the accompanying use of clinical data pertaining to the donor’s medical 
history.

• In case of power of attorney has been given by a person, the holder of this 
power of attorney can sign the consent forms on behalf of the person who 
is incapable of giving the permission in person. The consent of the holder 
of the power of attorney covers the above mentioned areas.

• In case there may arise a conflict among next of kin regarding the potential 
donation after death, the NBB will first seek consensus. If this consensus 
cannot be reached, and although the NBB may legally have the right to 
perform the autopsy, the NBB will decline to do so.

• All tissues and remains are handled with the utmost respect.

• All tissue recipients are informed on the possible hazardous nature of the 
tissues and sign for handling all material with the necessary safety 
methods. All recipients are responsible to return unused tissues to the NBB 
and dispose tissue remains according to the local safety rules for disposal 
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Matching Factors in BTB banking

• Ante-mortem:
• Age

• Gender

• Clinical diagnosis

• Agonal State 

• Medication

• Circadian variation

• Seasonal Education

• variation

• Lateralization

• Family history/genetic load

• Education

• Post-mortem:
• Post-mortem delay

• Organ weight

• CSF / Brain pH 

• Cause of death

• Clock time of death

• Date of death

• Death to refrigeration 

• Freezing / fixation

• Storage time







Neuropathological diagnosis
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mAG, gyrus 
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MRI guided pathology of

Multiple Sclerosis

Neurology – clinical diagnosis

Radiology – MRI

Neuropathology

Immunology 

Tissue bank

samples for research

MS donors



CSF markers for incipient Alzheimer’s disease-

Lancet Neurol 2003; 2: 605–13

CSF P-Thr181

Elevated in AD

CSF

T-tau
Elevated 

in  AD

Kaj Blennow and Harald Hampel





















APOE polymorphismCON - 31% 1 or 2 E4 allelesAD    - 64% 1 or 2 E4 allelesCorder et al. 1994

APOE polymorphism

CON - 31% 1 or 2 E4 alleles

AD    - 64% 1 or 2 E4 alleles

Corder et al. 1994



Valid Biomarkers 

identified in human 

specimens prove that the 

best model for human 

disease is human disease

















































One big step for men , 

one small step for mankind


