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Interview
Sir Alex Jeffreys, ESHG Award Lecturer 2010

Professor Sir Alec Jeffreys FRS is the Royal Society Wolf-
son Research professor in the Department of Genetics at the 
University of Leicester, England, UK.   He will be giving the 
ESHG AWARD Lecture/speaking in the Plenary Session 5 at 
ESHG 2010 on Tuesday, June 15, 2010 at 14.00 hrs. He talked 
to Mary Rice about his view of the future of genetics, and his 
recent work.
Even in genetics, at the end of the day there’s nothing new under the 
sun, says Alec Jeffreys.  “A paper published recently reviewed the 
ability of genome-wide association studies to identify loci involved in 
determining stature, and working how much variation in stature could 
be predicted from this.   It was about 10-15%.   But well over 100 
years ago Francis Galton could do a prediction of about 60% by loo-
king at parent-child regression, so looked at in that way we’ve gone 
backwards rather than forwards with GWAS, though I accept that this 
is not entirely fair!”

Genome-wide surveys, which held out such great hopes at the begin-
ning, has in fact turned out to be a little disappointing, he says.  “One 
of the great hopes for GWAS was that, in the same way that huge 
numbers of Mendelian disorders were pinned down at the DNA level 
and the gene and mutations involved identified, it would be possible to 
simply extrapolate from single gene disorders to complex multigenic 
disorders.    That really hasn’t happened.   Proponents will argue that 
it has worked and that all sorts of fascinating genes that predispose to 
or protect against diabetes or breast cancer, for example, have been 
identified, but the fact remains that the bulk of the heritability in these 
conditions cannot be ascribed to loci that have emerged from GWAS, 
which clearly isn’t going to be the answer to everything.

A new approach is needed, he says. “To go further we need to start 
off with  whole genome sequences on very large cohorts of people 
and couple this with a lot of bioinformatics linking with informati-
on about tissue-specific expression profiling, epigenetics, epigenome 
scans, etc..   Trying to integrate all this information and tease out its 
meaning is essentially a systems biology approach, but again there’s 
no guarantee that it will succeed.”

He points to recent work on the genomic sequencing of a pair of mo-
nozygous twins discordant for multiple sclerosis.  “The great hope 
was that, if you sequenced the entire genome, maybe you could pick 
up a mutation that occurred after conception and link it to one of the 
twins.  But having done the whole genome – or as much of it as can 
be done and interpreted with existing technology – absolutely nothing 
came through.  Despite our best intentions, things don’t always work 
out as we hope they will.”

A big growth area in genomics in the years to come will be  ge-
nealogy, he believes.  “I think this will be the field where  people 
will feel most comfortable with accessing their personal genomic 
information.   I don’t believe that most people  will want to rum-
mage around in their genome looking for medical information, gi-
ven the guaranteed certainty that genetic defects will be found.   
But everyone is interested in their family history and I can see the 
time in the not too distant future  where having a mouth swab and 
a personal genome sequence could  be a fun Christmas present.” 

This would involve issues of database regulation and confidentiali-
ty that haven’t begun to be explored yet, he says, and it would be 
particularly complicated because in many cases the private databases 
providing the service would not even be in the country of the person 
who has provided the DNA sample.  Not to mention the unwelcome 
discovery of relatives you would rather not have known about.   “But 
if sequencing got so cheap that everyone could buy into a database, 
and the entire population were sequenced, then you could put together 
an entire family tree of that population.”

Once again, though, sometimes the old ways of doing things can be 
just as effective.  “After appearing on a popular UK radio programme 
I was contacted by someone I had never heard of who thought she 
might be my cousin.    And she was.  There was no need for any DNA-
based genealogy – we could be certain that we were related just by 
recounting our respective family histories.”

Jeffreys will be telling the conference about his personal journey 
through genetics.   He wants to underline the importance of blue skies 
research in everything he has done to date, he says, from the discovery 
of DNA fingerprinting to his recent work on genome instability and 
genome dynamics.  “In fact this emerged very early on in the DNA 
fingerprinting story.   Having found that DNA fragments are excee-
dingly variable, the natural scientific question is -Why?   Trying to 
answer that question has taken us on a fascinating journey into the 
world of recombination, recombination hotspots, studies of the evo-
lution of recombination systems,  genome instability and some very 
recent work to identify master regulators of recombination in the hu-
man genome.

“One intriguing thing is that minisatellites are now firmly back in the 
spotlight thanks to some exciting recent findings from three groups.  A 
minisatellite  turns out to be a master regulator of recombination hot-
spots and right at the heart of meiotic recombination, which defines 
the pattern of DNA diversity in the human genome.  At a very funda-
mental level, the master regulator is a protein where the key part of 
the protein is coded by a minisatellite.   So now we have a wonderful 
world where we have a coding minisatellite coding for a protein that 
specifies recombination hotspots, some of which generate minisatel-
lites as parasites, maybe one of which could then serve as a regulator 
or specifier of recombination hotspots.   So you start going round in 
this amazing circle and getting seriously confused!”

Judging by his past record, we should not expect Jeffreys to  be con-
fused for too long.
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WS1. Dysmorphology Workshop 1 (D . Donnai, J . Clayton-Smith)  Room F1+F2+F3
The Organisers of the Dysmorphology Workshop invite clinicians to submit rare known and unknown cases with dysmorphic syndromes before the workshop. 
Please bring a short case presentation on a USB stick from 12.30 - 13.00 hrs to room F1+F2+F3. Maximum time for presentation: 5 minutes.
    
WS2. Workshop on recent progress and developments in QAu in Europe  (E . Dequeker, M . Morris) Room F6
15.00 Introduction :  E Dequeker       
15.05 The European pilot EQA for molecular karyotyping demonstrates large variation in outcome and quality across laboratories. Joris Vermeesch, 

Leuven, Belgium
15.20 The availability of reference materials for genetic testing, David Barton, Dublin, Ireland
15.35 Providing Quality Information To Patients: Experience Of The EuroGentest Project, Alastair Kent, Genetic Interest Group, UK  
15.50 The European laboratory Quality Assurance database, Mariana Jovanovic, Paris, France
16.05 A standardized framework for the validation and verification of clinical molecular genetic tests, Chris Mattocks, Salisbury, UK
16.20 Conclusion M Morris
    
WS3. Genetic Education (P . Farndon, T. Ozcelik)   Room G3
This workshop covers topics from genetic education relating to high schools, pre-registration health professionals, impact on clinical service and the availability 
of  resources.  To encourage discussion, please look at the relevant posters before coming to the session; additional material will be presented.

- DNA Day:a good starting point to disseminate genetic education in high school (Poster P01.19)
 B. Zanini, Genova, Italy
- Influencing how genetics is taught in UK secondary schools: The Nowgen Schools Genomics Programme (Poster P01.18)
 L. E. Holmes, Nowgen Centre for Genetics in Healthcare  & Manchester Academic Health Science Centre, Manchester United Kingdom
- Achieving change in clinical management: results from a genetics education intervention (Poster P01.33)
 M. Bishop, NHS National Genetics Education and Development Centre, Birmingham, United Kingdom
- A practice framework for promoting appropriate reporting and use of molecular genetic test results: combining education, test result reporting, and 
information resources (Poster P01.56)
 I.M. Lubin, Centers for Disease Control and Prevention, Atlanta, GA, United States
- Eurogene: a pan-european e-learning Service in human genetics (Poster P01.22)
 M. Dutto, European Genetics Foundation, Bologna, Italy
Discussion: 
Can using MedEdWorld help build a community of practice in genetics education? (Peter Farndon)
What proposals should be made for pre-conference workshops and sessions on genetics education at the International Congress of Human Genetics 
2011?  (Sylvia Metcalfe)
    
WS4. Rapid aneuploidy detection: trouble shooting. (T .H . Bui)  Room F4+F5
MLPA. Brigitte Faas (Nijmegen, TheNetherlands)
QF-PCR. Vincenzo Cirigliano (Barcelona, Spain)
QF-PCR stand alone. The-Hung Bui (Stockholm, Sweden)
    
WS5. DNA diagnostics - how to make sense from soooo many genes, variants and databases (J . den Dunnen)  Room G1+G2
Current developments in sequencing technology generate an ever-increasing flood of DNA sequence variants. When in the past we could only afford to analyse 
the protein coding part of a clear candidate disease gene, we can now perform a genome-wide exome analysis. As a consequence we detect more and more 
variants all demanding careful analysis; might it have functional (pathogenic) consequences or not?  In the first half of the session some current standards, 
possibilities and developments will be presented. In the second half of the session we will discuss the subject with the audience, focusing on current obstacles, 
limitations and tools that are lacking; „what do we need to keep track of the deluge of data we are faced with“.

- The HGVS recommendations for the description of sequence variants and gene sequence variant databases (LSDBs), Johan den Dunnen
- A new standard - the Locus Reference Genomic (LRG) DNA sequence format, Raymond Dalgleish
- Using gene variant databases (LSDBs) to store and analyse sequence variants; pathogenic or not?, Speaker t.b.a.
    
WS6. Implications of next generation sequencing for clinical practice - A debate (J . Veltman, H. Scheffer)  Congress Hall 
Next generation sequencing is rapidly becoming the method of choice in genetic research and is likely to be quickly adopted in DNA diagnostics. During 
this workshop we will discuss the impact of this development for the medical field. We will debate possible scenarios for the future with experts from 
different field of genetics as well as with the audience. 
Possible scenarios:
Genome sequencing will be the first and only tool in genetic diagnostics
Diagnostic genome sequencing will be done by commercial companies
Genome sequencing will not be used diagnostically in the next 5 years
Genome sequencing will open genetic diagnostics to many more common diseases
Clinical geneticist will not counsel patients before they have genome sequence available
The role of clinical geneticist is over, genome sequencing data will be interpreted by referring clinicians with aid from bioinformaticians and statisticians
Legal/ethical/political restrictions will limit the implementation of genome sequencing in diagnostics

Invited debaters:
Clinical genetics: Prof. Koen Devriendt  DNA diagnostics: Prof. Gert Matthijs
Research: Prof. Xavier Estivill Ethics: Prof. Anne Cambon
Company: Representative from Complete Genomics Prof. James Lupski
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WS7. Dysmorphology Workshop 2 (D . Donnai, J . Clayton-Smith)  Room F1+F2+F3
The Organisers of the Dysmorphology Workshop invite clinicians to submit rare known and unknown cases with dysmorphic syndromes before the workshop. 
Please bring a short case presentation on a USB stick from 12.30 - 13.00 hrs to room F1+F2+F3. Maximum time for presentation: 5 minutes.
    
WS8. Complex Genetics beyond GWAS (C . van Duijn, C . Janssens)  Room F4+F5
15.00 - 15:30 Finding the Missing  Heritability - Prof Dr Cornelia M van Duijn, Erasmus MC, Rotterdam
15.30 - 16.00 Recent developments in GENETIC risk prediction studies - Dr A. Cecile J.W. Janssens, Erasmus MC, Rotterdam
16.00 - 16:30 Discussion
    
WS9. Community Genetics - Cardiogenetics (M . Cornel, U . Kristoffersson)  Room F6
15:00-15:20 Cardiac genetics: the first 250 clinic patients  (P01.07), Julie McGaughran, Brisbane, Australia
15:20-15:40 Genetic counselling and testing in Cardiomyopathies (P01.44), N.Marzilliano, Milano, Italy
15:40-16:00 Genetic counselling and testing in inherited monogenic cardiac disorders: interviews with patients and their families (P01.43),  

S. Fokstuen, Geneva, Switzerland.
16:00-16:30 Forum discussion: Future of cardiogenetic testing in the light of the fast developments of whole genome technologies: 

- rapid decline of price of whole genome information 
- difficulty to interpret this information 
- lack of clinical utility for most of the information, especially if the meaning is not clear 
- apparent clinical utility in some fields (cardiogenetics in Lancet Paper Ashley et al.) 
- where will we find the personnel to analyse and discuss whole genome information?

Additional participants to the forum: A. Clarke, Clinical Genetics, Cardiff University, Cardiff, UK, H. Meijers-Heijboer, Clinical Genetics, VU University Me-
dical Centre, Amsterdam, Netherlands, G. de Wert, Ethics of Reproductive Medicine, University of Maastricht, Netherlands
    
WS10. Legal regulation for genetic testing (M . Macek, Jr . L. Lwoff)  Room G1+G2
Introduction: 
- Additional Protocol to the Convention on Human Rights and Biomedicine, concerning Genetic Testing for Health Purposes, 15‘ 
Laurence Lwoff (Bioethics Division, Health and Bioethics Department, Council of Europe, Strasbourg, France)

Examples of national legal provisions related to genetic testing (in alphabetical order):
- Dietmar Vybiral  (Abteilung für Gentechnik, Bundesministerium für Gesundheit, Vienna, Austria), 10‘
- Holger Tönnies (Robert Koch-Institut, Geschäftsstelle Gendiagnostik-Kommission, Berlin, Germany), 10‘
- Jorge Sequeiros  (UnIGENe, IBMC, Universidade de Porto, Portugal), 10‘
- Michael Morris (Labo de Diagnostic Moléculaire, Service de Médecine Génétique, Hôpitaux Univ de Genève, Switzerland), 10‘

Case presentation:
- Genetic variants as extenuating circumstance: a controversial legal proceeding in Italy, 10‘ 
Francesca Forzano, Pascal Borry, Anne Cambon-Thomsen, Shirley V Hodgson, Aad Tibben, Petrus de Vries, Carla van El and Martina Cornel 
(S.S.D.Genetica Medica, E.O. Ospedali Galliera, Genova, Italy)
    
WS11. Chemoprevention and chemotherapy of hereditary cancers (J . Lubinski, J . Burn)  Room G3
Chemoprevention in cancer family syndromes. 
John Burn, Institute of Human Genetics, Newcastle University, Newcastle upon Tyne, United Kingdom

Selenium and Cancer risk in BRCA1 carriers.
Jan Lubinski, Internation Hereditary Cancer Center, Pomeranian Medical University, Szczecin, Poland

Chemotherapy depending on genetic constitutional and somatic changes.
Evgeny Imyanitov, N.N. Petrov Institute of Oncology, St Petersburg, Russia

Chemotherapy with cisplatinum for BRCA1 carriers.
Tomasz Byrski, Internation Hereditary Cancer Center, Pomeranian Medical University, Szczecin, Poland
    
WS12. Molecular cytogenetics (J . Vermeesch, N. de Leeuw)  Congress Hall
15.00-15.15 Universal reference samples for diagnostic copy number variation analysis  (Poster P03.017)
  D. E. Barton, J. de Ligt, J. Y. Hehir-Kwa, C. Brady, J. A. Veltman
15.15-15.30  Parental insertional balanced translocations are an important cause of apparently de novo CNVs in patients with developmental anoma-

lies (Poster P03.064) 
B. A. Nowakowska, N. de Leeuw, R. Thoelen, R. Pfundt, H. Mieloo, B. de Vries, J. P. Fryns, J. R. Vermeesch

15.30-15.45 Array CGH; an excellent tool in the search for low-level mosaics (Poster P03.084) 
B. Sikkema-Raddatz, L. Leegte, K. Kok, C. van Ravenswaaij-Arts, R. Sinke, T. Dijkhuizen 

15.45-16.00 Genome wide 250k SNP array analysis for diagnosing pregnancies with ultrasound anomalies (Poster P05.61) 
B. H. W. Faas, R. Pfundt, I. van der Burgt, A. J. A. Kooper, J. Hehir-Kwa, A. P. T. Smits, N. de Leeuw 

16.00-16.15 Molecular karyotyping using SNP-array analysis in 100 cases of prenatal diagnosis (Poster P05.62) 
M. S. Rocca, L. Esposito, P. Gasparini, V. Pecile

16.15-16.30 Single cell array CGH applied in pre-implantation genetic diagnosis 
E. Vanneste, Thierry Voet, J. R. Vermeesch


