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Biomarkers; Biomarkers; whatwhat’’s in a name???s in a name???
A A biomarkerbiomarker isis a a substancesubstance usedused asas anan indicatorindicator ofof a a 
biologicbiologic statestate. . ItIt isis a a characteristiccharacteristic thatthat isis objectivelyobjectively
measuredmeasured andand evaluatedevaluated asas anan indicatorindicator ofof normalnormal
biologicbiologic processesprocesses, , pathogenicpathogenic processesprocesses, , oror
pharmacologicpharmacologic responsesresponses toto a a therapeutictherapeutic
intervention.intervention.

No controversyNo controversy; we need an array of biomarkers ; we need an array of biomarkers 
both in the living patient and at post mortem autopsy.both in the living patient and at post mortem autopsy.
Biomarkers have an important role in early Biomarkers have an important role in early 
diagnostics, predictive value of  disease progression diagnostics, predictive value of  disease progression 
and in target development. and in target development. 
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YesYes:  collaborative effort of :  collaborative effort of manymany
disciplines:disciplines:NeurlogyNeurlogy, , PathologyPathology, , RadiologyRadiology, , 
Genetics, Psychiatry and EthicsGenetics, Psychiatry and Ethics

BIOBANKS; BIOBANKS; whatwhat’’s in a name???s in a name???
BTB Banks : Brain/tissue/bio banksBTB Banks : Brain/tissue/bio banks
No: a collection of brains in big jarsNo: a collection of brains in big jars
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7 golden standards  of BTB Banking7 golden standards  of BTB Banking

11.. A well established local A well established local donor  systemdonor  system in which consent is obtained in which consent is obtained 
for the use of tissues for scientific research and access to thefor the use of tissues for scientific research and access to the medical medical 
recordsrecords..

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

33.. Compatibility ofCompatibility of protocolsprotocols for tissue procurement, management,for tissue procurement, management,
preparation and storagepreparation and storage for diagnostics and scientific research.for diagnostics and scientific research.

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

5.5. Quality controlQuality control of the of the dissemintaeddissemintaed samples (samples (pH/agonal statepH/agonal state).).
66.. Abiding internationally accepted guidelines for the Abiding internationally accepted guidelines for the ethical and legalethical and legal

aspects conform the local medicoaspects conform the local medico--legal system.legal system.
7.7. Monitoring proper Monitoring proper safety safety proceduresprocedures..
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Alzheimers disease

Age matched control

What went wrong?
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NeuropathologicalNeuropathological diagnosisdiagnosis

BODIAN, CA1

mAG, gyrus 
parahippocampalis

http://northcoastcafe.typepad.com/photos/uncategorized/norwegian_bridge.jpg
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CSF markers for incipient Alzheimer’s disease-

Kaj Blennow and Harald Hampel

Lancet Neurol 2003; 2: 605–13

Department of Clinical Neuroscience, Gothenburg University, 
Sweden and Department of Psychiatry, Ludwig-Maximilian 

University, Munich, Germany.
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Matching Factors in Matching Factors in BioBio/Tissue banking/Tissue banking

AnteAnte--mortem:mortem:
AgeAge
GenderGender
Clinical diagnosisClinical diagnosis
Agonal State Agonal State 
MedicationMedication
Circadian variationCircadian variation
Seasonal variationSeasonal variation
LateralizationLateralization
Family history/genetic loadFamily history/genetic load

PostPost--mortem:mortem:
PostPost--mortem delaymortem delay
OrganOrgan weightweight
CSF / Tissue pH CSF / Tissue pH 
Cause of deathCause of death
Clock time of deathClock time of death
Date of deathDate of death
Death to refrigeration Death to refrigeration 
Freezing / fixationFreezing / fixation
Storage timeStorage time
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 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:                                                         
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EP4 receptor immunoreactivity in the meningeal 
artery

EP4 immunoreactivity observed in the endothelium and 
smooth muscle of the meningeal artery
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Alle mensen zijn ongelijk

Prof.H. Galjard
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FrontotemporalFrontotemporal Dementia Dementia 

Correlation between genetic factors Correlation between genetic factors 
and neuropathologyand neuropathology

J.VanJ.Van SwietenSwieten, Department  of Neurology, Department  of Neurology
P.heutinkP.heutink, Clinical genetics, VUMC, Amsterdam, Clinical genetics, VUMC, Amsterdam
R.R.RavidRavid, W. Kamphorst, , W. Kamphorst, NetherlandsNetherlands BrainBrain BankBank
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MRI of patient with mutation S320FMRI of patient with mutation S320F

Rosso et al, Annals of Neurology 2002 

Atrophy most prominent in temporal lobes (including hippocampus)
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Tau pathology in S320F Tau pathology in S320F 
mutationmutation

A-C Tau deposits 
in affected 
temporal cortex

Rosso et al, Annals of Neurology 2002 

D. Pick-like bodies 
in dentate gyrus
of hippocampus

G-H. Tau positive 
filaments with  
electron microscopy

E-F. Inclusions not 
visible with Bodian
and 12E8 antibody
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MRI guided pathology of

Multiple Sclerosis

Neurology – clinical diagnosis

Radiology – MRI

Neuropathology
Immunology 

Tissue bank
samples for research

MS donors
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Figure 1
Correlation of MRI with histopathology. Coronal slice of 
MS brain imaged post mortem by T1- (A) and T2 (B) -
weighted MR.  Frames with dotted lines are areas that 
were excised, but are not depicted here.  Frame 1 
include a white matter area of hyperintensity on T2-
weighted MRI (B) that is slightly hypointense on the T1-
weighted image (A).  These abnormalities were not 
macroscopically visible or palpable at autopsy.  A 
white matter area tissue block obtained from the area 
of frame 1 is stained with LFB (C,D), and 
immunohistochemically stained with CD45 (LCA) 
antibody (E) and HLA-DR (LN3) antibody (F).  The 
tissue specimen contained a small active 
demyelinating MS lesion (a, in panel C), with abundant 
phagocytic macrophages containing LFB-positive 
myelin breakdown products (a, arrows, in panel D), 
and two so-called (p)reactive lesions (b and c, in 
panels C,E,F). The (p)reactive lesion in panel E 
contains CD45-positive leukocytes within a small blood 
vessel (arrowheads) and surrounding CD45-positive 
activated microglia (asterisk, arrows). The preactive
lesion in panel F contains numerous HLA-DR-positive 
activated microglia (arrows).  Scale bars D = 1 μm,  E 
and F = 1 μm (haematoxylin staining of nuclei).
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Figure 2
Sagittal in situ spinal cord MRI of MS patients with 
focal (A,B) and diffuse (C,D) abnormalities, and an 
axial high-resolution MRI of cervical spinal cord (E) 
of an MS patient, with the corresponding LFB-
stained paraffin-embedded tissue section . Patients 
are imaged using proton density (A,C) and T2-
weighted sequences (B,D,E).  Focal areas of signal 
intensity are clearly delineated by both proton 
density MRI (A, arrows) and T2-weighted MRI (B, 
arrows ), while areas of diffuse signal intensity 
increase are detectable by proton density MRI 
(C,arrow), but not visible in T2-weighted images (D).  
High-resolution axial MRI of the spinal cord (E) offer 
an accurate depiction of areas of total or partial 
myelin loss, as shown by the corresponding LFB-
stained tissue section (F).   
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Suggsted precautions for handling bio specimens

Human tissue and fluids may contain highly infectious agents and have potential risks of 
diseases that are highly communicable to other humans. All such tissues and fluids
should be treated as being a risk for such transmission and handled carefully. Studies 
have shown several extremely hazardous agents (viruses, bacteria, prions) to be very
stable. 

The Creutzfeldt-Jakob (C-J) agent, for example, has been shown to be active in tissue 
which has been fixed for 30 years and could still be transmissible. The agent has also
been shown to withstand conventional autoclaving. Although relatively rare, there is no
quick screening method for such agents, and adequate caution must be exercised.

It is recommended that work with biospecimens, especially when fresh/non-fixed
would be performed under a biohazard hood with all personnel taking special care. 
Any waste material should be treated as a biohazard and discarded according to local
safet procedures  for handling such material, which may include autoclaving, burial, or 
other methods.
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Inquiry finds brains were removed without
consent

BMJ VOLUME 326 17 MAY 2003
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Ethical / Legal Issues in Tissue banking 

The use of human tissue in medical research is the focus of public and professional concerns and had 
recently been the subject of several reports on bio-ethics.

To create and develop the right infrastructure underlying brainbank activities, one should have medico-
legal and ethical support according to local legislation including the following issues: 

•Tissue procurement: all factors related to the donor programme and informed written consent of 
the donor.
•Tissue management: factors related to collection, handling and preservation of tissues.
•Tissue dissemination: factors related to scientific research and supplying samples of high 
scientific quality and properly matched for specific projects.
•Confidentiality: the anonimity of tissues and patient’s records should be protected at all times. 
Samples supplied for research should be coded by the Tissue Bank and a tissue tracking system 
should be established to guaranteed the anonymity of the donor.
•“Financial gain”: from a legal and ethical point of view it is highly important to establish tissue 
banks as non-profit making sources for human tissues for scientific research. The tissue bank acts 
as custodian of tissue and the tissues must not be commercially handled.
•Genetic testing: the tremendous advances in genetic research in our decade raise serious ethical
problems and complexities; there is sometimes conflicting interest in the need for knowledge and 
information on the one hand and the use and implications of this information for the people
involved. 
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BrainNet Europe II

Network Decisions

YES NO
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In May 2000, the International Society for Biological In May 2000, the International Society for Biological 
and Environmental Repositories was officially chartered, and Environmental Repositories was officially chartered, 
to promote specimen banking and enhanced repository to promote specimen banking and enhanced repository 
operations worldoperations world--wide.wide.

http://www.isber.org/Mtgs/2009/index.html
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MARBLE ARCH WORKING  GROUP ON INTERNATIONAL MARBLE ARCH WORKING  GROUP ON INTERNATIONAL 

BIOBANKINGBIOBANKING

MarbleMarble ArchArch WorkingWorking GroupGroup

TheThe MarbleMarble ArchArch WorkingWorking GroupGroup onon InternationalInternational BiobankingBiobanking waswas createdcreated inin responseresponse toto a a growinggrowing needneed toto harmonizeharmonize approachesapproaches inin regionalregional
andand nationalnational BiobanksBiobanks thatthat addressaddress thethe criticalcritical issuesissues inin managingmanaging a a modernmodern humanhuman specimenspecimen BiobankBiobank. . TheThe participantparticipant fundedfunded MarbleMarble ArchArch groupgroup hashas
provenproven toto bebe anan invaluableinvaluable forumforum forfor thethe candidcandid exchangeexchange ofof informationinformation, , ideasideas andand expertiseexpertise. . 

FollowingFollowing thethe inauguralinaugural meetingmeeting inin LondonLondon inin DecemberDecember 2005, 2005, thethe MarbleMarble ArchArch WorkingWorking GroupGroup gainedgained significantsignificant visibilityvisibility inin thethe respectiverespective membermember
organisationsorganisations andand thethe scientificscientific communitycommunity atat largelarge. . WithWith thethe recognitionrecognition thethe groupgroup hashas receivedreceived toto datedate, , itit isis anticipatedanticipated thethe MarbleMarble ArchArch WorkingWorking
GroupGroup willwill bebe a a relevantrelevant scientificscientific voicevoice onon BiobankingBiobanking humanhuman specimensspecimens forfor researchresearch..

TheThe 2nd 2nd meetingmeeting ofof thethe MarbleMarble ArchArch WorkingWorking GroupGroup, , hostedhosted byby thethe CentroCentro NacionalNacional dede InvestigacionesInvestigaciones OncolOncolóógicasgicas inin MadridMadrid, , waswas attendedattended byby 19 19 
expertexpert participantsparticipants andand waswas honouredhonoured withwith thethe presencepresence ofof twotwo guestguest speakersspeakers, , oneone fromfrom thethe WorldWorld HealthHealth OrganisationOrganisation -- InternationalInternational AgencyAgency forfor
ResearchResearch onon CancerCancer andand thethe otherother fromfrom thethe UnitedUnited StatesStates -- NationalNational CancerCancer InstituteInstitute. . 
TenTen countriescountries werewere representedrepresented fromfrom 3 3 continentscontinents..
TheThe followingfollowing topicstopics werewere addressedaddressed atat thethe meetingmeeting: : 
PrivacyPrivacy ProtectionProtection andand thethe potentialpotential impactimpact researchresearch; ; 
CostCost RecoveryRecovery andand ResearcherResearcher RequirementsRequirements; ; 
US:NCI US:NCI initiativesinitiatives ((focusfocus onon InternationalInternational harmonizationharmonization effortsefforts andand caBIGcaBIG). ). 
A A numbernumber ofof keykey taskstasks werewere identifiedidentified andand workingworking partiesparties establishedestablished toto addressaddress thesethese taskstasks. . TheThe groupgroup willwill continuecontinue itsits workwork andand aimsaims toto meetmeet againagain
inin thethe winterwinter ofof 2006 2006 andand thethe springspring ofof 2007. 2007. 

TheThe MarbleMarble ArchArch WorkingWorking GroupGroup alsoalso aimsaims toto developdevelop a a publicpublic websitewebsite toto provideprovide informationinformation aboutabout itsits activitiesactivities.. ContactContact UsUs || T&CT&C’’ss || SiteSite MapMap

http://www.oncoreuk.org/pages/contact.html
http://www.oncoreuk.org/pages/terms.html
http://www.oncoreuk.org/pages/sitemap.html
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Marble Arch open meetingMarble Arch open meeting
BiorepositoriesBiorepositories in developing countriesin developing countries

09:15  Welcome09:15  Welcome
Alberto Alberto ScanniScanni -- General Manager, General Manager, FondazioneFondazione IRCCS INTIRCCS INT
Marco Marco PierottiPierotti –– Scientific Director, Scientific Director, FondazioneFondazione IRCCS INT and President of OECIIRCCS INT and President of OECI

09:3009:30 Session 1: Working GroupSession 1: Working Group -- Italy Italy -- Sudan Sudan 
Chair: Marco Chair: Marco PierottiPierotti FondazioneFondazione IRCCS INT and IRCCS INT and Ida Ida BiunnoBiunno -- ITBITB--CNR CNR 

09:30 The INMO Cancer Institute of Wad 09:30 The INMO Cancer Institute of Wad MedaniMedani -- SudanSudan
Nasr Nasr EldinEldin ElwalyElwaly -- Director of INMO Director of INMO 

10:00 10:00 Promoting collaborations between Europe and AfricaPromoting collaborations between Europe and Africa
Andrea Andrea MicheliMicheli -- FondazioneFondazione IRCCS INTIRCCS INT

10:30  Tumour Diagnostic Training and Support program10:30  Tumour Diagnostic Training and Support program
Massimo Massimo BarberisBarberis -- RiunitiRiuniti Hospital of Bergamo Hospital of Bergamo 

10:45  International PhD program for Sudanese Students10:45  International PhD program for Sudanese Students
RenatoRenato MarianiMariani CostantiniCostantini -- University of ChietiUniversity of Chieti

11:00  Proposal for the construction in Sudan of Anatomy Patholo11:00  Proposal for the construction in Sudan of Anatomy Pathology and Tissue Bank Facilitygy and Tissue Bank Facility
Pasquale De BlasioPasquale De Blasio -- CEO CEO BioRepBioRep MilanMilan

11:15 Coffee Break11:15 Coffee Break

11:3011:30 Session II: International and European Session II: International and European BiorepositoriesBiorepositories initiatives  initiatives  
Chair: Manuel Morente CNIO Chair: Manuel Morente CNIO Spain andSpain and Fay Fay BetsuBetsu BiobankBiobank de de PicardiesPicardies FranceFrance

11:30  Marble Arch Expert Group: The importance of Networking11:30  Marble Arch Expert Group: The importance of Networking
Peter GearyPeter Geary -- Canadian Tumour Institute NetworkCanadian Tumour Institute Network

12:00  OECI12:00  OECI-- TubafrostTubafrost European Tissue Bank NetworkEuropean Tissue Bank Network
Peter RiegmanPeter Riegman -- Erasmus University, RotterdamErasmus University, Rotterdam

12 3012 30 C BiC Bi i iti tii iti ti

October 9th 2008October 9th 2008
FondazioneFondazione IRCCS IRCCS IstitutoIstituto NazionaleNazionale deidei TumoriTumori Via Via VenezianVenezian 1, Milan 1, Milan -- ItalyItaly
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