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WELCOME
Welcome to the fi rst electronic newsletter highlighting some of the key 
developments at the National Genetics Education and Development Centre.  
We are pleased to announce that 2008 has been an extremely successful 
year!  Working with clinical practitioners, educationalists, researchers and 
patients we have identifi ed education needs and developed resources to 

support teaching and learning.  We have also relaunched our website which signposts all 
our work.  We do hope that you will contact us with your ideas about how we can support 
genetics education and activities in practice.

CURRENT WEBSITE 
HIGHLIGHTS

Website Re-Launch
Check out a brand new website 
from the Genetics Education 
Centre at 
www.geneticseducation.nhs.uk

Evaluation of our Telling Stories 
website is ongoing.  A preliminary 
report on how the site is being 
viewed by educators is now 
available.

Genetic Progress embedding 
scientifi c advances into 
Healthcare 
“The Centre is beginning to 
catalyse appropriate training 
across the NHS, and facilitate 
uptake of genetic knowledge”. 
DH(2008).

THE 2ND SUPPORTING GENETICS 
EDUCATION FOR HEALTH CONFERENCE: 
CONNECTING EVIDENCE TO PRACTICE
Over 100 people attended our conference 
at the ICC in Birmingham in October 
2008.  Speaker John Burn (Newcastle 
University) and Sir Muir Gray (NHS 
Choices) encouraged participants to 
consider our knowledge of genetics and 
it’s clinical impact.  Glyn Purland and Tim 
Elliott discussed the importance of cancer 
genetics services and Jane Gregory 
shared her personal experience of being 
the mum of a child with a genetic condition. 
The afternoon workshops showcased the 
Centre’s work and a workshop on ‘Teaching 
Genetics: mind your language’ caused 
great debate about the impact of the words 
health professionals use with patients 
and families.  Feedback identifi ed that 
participants felt the Centre was supporting 
them in “switching their colleagues on to 
genetics”.

GP TRAINERS DAY
Over the past 6 months, the Centre has 
carried out two pilot workshops in the West 
Midlands to provide GP trainers with tips 
and tools to support their trainees with the 
RCGP Curriculum on ‘Genetics in Primary 
Care’.  The workshops summarised the key 
curriculum themes, illustrated how patient 
stories and clinical scenarios could be used 
to address many of the learning outcomes 
and signposted resources that would 
assist GPs with the clinical management of 
patients.  The workshops were well received 
by participants, one trainer commenting, ‘I 
have underestimated the importance of this 
topic in day to day practice… a lot learnt 
and very stimulating.’

The workshops are now being rolled 
out nationally by the Centre’s Genetics 
Education Facilitators.

For more information, please contact 
michelle.bishop@geneticseducation.nhs.uk

READ ON FOR:
The Taking and Drawing a Family 
History Series

The Genomic Basis of Therapeutics 
Series

Genetics and Obesity Factsheet

Genetics Education Across the 
Continuum of Medical Education

TEACHING GENETICS COURSE: A COURSE FOR REGIONAL GENETICS STAFF
How can I engage people when I’m teaching?  How do I decide 
what to include in a teaching session?  ‘Teaching Genetics’ is a 
three day course which provides a grounding in teaching genetics 
to health professionals.  Interactive presentations and small 
group activities provide practical suggestions for teaching and 
learning genetics based on current educational theory and good 
practice.  Dates for 2009 are now available on the website.

NHS INNOVATIONS AWARDS - DOUBLE CONGRATULATIONS!!
The Centre has recently had a double success in the NHS Innovations 
Awards.  We were fi rst announced as a ‘One to Watch’ at the West Midlands 
MidTech awards with our ‘Taking and Drawing a Family History’ series, 
winning £1000 to further develop the series.  Following that we were short 
listed in the ‘Diagnostics and Therapeutics’ category for the NHS National 
Innovation awards in London.  We are delighted to announce that we were 
voted runner up in our category winning a further £2000 to develop the next 

stage of the Family History series, ‘Understanding and Interpreting a Family History’.

NHS GENETICS EDUCATION CENTRE
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Taking and Drawing a 
Family History
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Genetics progress
embedding scientific
advances into Healthcare
"The Centre is beginning to
catalyse appropriate
training across the NHS,
and facilitate uptake of
genetic knowledge".
DH(2008).

more

Current
Highlights

Evaluation of our Telling
Stories website is ongoing.
A preliminary report on
how the site is viewed by
educators is now available

New Video – On a
recent visit to her GP’s
surgery, Jane (6 weeks
pregnant) tells her GP her
nephew has cystic
fibrosis...

The Centre’s Family
History resources has been
short-listed for the West
Midlands NHS Innovation
Competition 2008

Is my patient's condition
inherited?

A Medical History
Drawing Tool for non-
genetics health
professionals.

Resources

Why is taking a
genetic family history
important? The
taking and drawing a

family history series. 
more

Competences

Enhancing patient
care by integrating
genetic competences
into clinical practice. 

more

Centre Publications

“The experiences and
preferences of people
receiving genetic
information from
healthcare

professionals” Explore how and from
where people initially receive genetic
information and their views on how
they would prefer to receive that
information. more

Telling Stories

Planning a teaching
session? 
Find out how Telling
Stories,

Understanding Real Life Genetics
can support you.
more

Welcome

The NHS National Genetics Education and Development Centre is working with
a range of groups throughout the UK to facilitate the integration of genetics
education into all levels of education and training for all NHS health
professionals.

This website gives health professional educators and trainers access to
genetics education resources. Those teaching genetics or learning about the
impact of genetics knowledge on practice have access to searchable databases
of resources and courses specific to their practice.

Teaching Genetics
course on the 9th
October 2008, 13th
November 2008,
11th December
2008

Explore how to engage
people when you teach
genetics to health
professionals. 

more

Event
Information

Professor Maggie
Kirk will be presenting The
3R’s In Integrating
Genetics/Genomics Into
Nursing Faculty Curricula:
Responsive, Relevant, Real
at the 21st Annual ISONG
Conference, Philadelphia,
US.

Home About

Us

Learning

Genetics

Teaching

Genetics

Genetics in

Practice

http://www.geneticseducation.nhs.uk/about_us/publications/Telling_stories_report.pdf
http://www.geneticseducation.nhs.uk/about_us/white_paper_review.pdf
http://www.geneticseducation.nhs.uk/about_us/Teaching_Genetics09.pdf
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Taking and Drawing a Family 
History Series: Part 4

What are the accepted symbols to use in 
drawing a pedigree?

Standardised symbols for drawing pedigrees have been adopted internationally.  This helps to 
ensure that health professionals throughout the world can share, understand and interpret family 
history information.  It is therefore useful to know about and be able to “read” a pedigree, even if a 
health professional’s role does not include taking family histories regularly. 

The pedigree symbols for individuals (Fig. 1) need to be connected together to show family relationships.  Drawing lines 
between pedigree symbols correctly (Fig. 2) is the key to a good pedigree. 

Marriage/partnership

Divorce/separation

Where the partners are blood 
relatives (consanguineous 
relationship)

Children/siblings

sibship line

individual
line

line of descent

Identical twins (monozygotic)

Non-identical twins (dizygotic)

Individual

Male Female Sex 
Unknown

Affected individual
(symbol coloured in)

Multiple individuals
5 5 5

Deceased

Pregnancy
P P P

Miscarriage

male female

Person providing 
pedigree information

Fig. 1 Examples of most commonly used pedigree symbols Fig. 2 Examples of relationship lines
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Taking and Drawing a Family 
History Series

Test your knowledge: a family history puzzle
1 2

7
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Across

1. A pictorial representation of a genetic family history (8)

5.  If a condition is inherited, it must be caused by an alteration to the ___ 

 material (7)

7.  This symbol represents a ___ (9)

8.  Taking a family history can help to build up ___ with a patient (7)

10.  The individuals joined by the double line are related as ___ ___ (5, 7)

14. These individuals are ___ (8)

17. These twins are ___ (9)

19. The standard number of generations to include in a family history (5)

20. This couple is ___ (8)

21. The molecule of life (3)

Down

2. Taking a family history may result in the earlier ____ of a condition (9)

3. The sex of the person in 7 across is ___ (7)

4. The assessment of this can be informed by details from a genetic family 

 history (4)

6. This man and woman are ___ (8)

9. This symbol indicates a ___ (11)

11. The shaded symbol represents the patient’s maternal ___ (4)

12. Also called ‘changes’ or ‘alterations’; these can be benefi cial, harmful or 

 neutral (9)

13. This person is ___ (8)

15. This individual is ___ (8)

16. Identifying which people are aff ected with a condition in a family helps to  

 recognise a ___ of inheritance (7)

18. Used to indicate the patient/person providing information for a pedigree (5)

P

And for a bonus point: Use the letters in the coloured squares to complete the following sentence:
Pedigree symbols have been agreed internationally and ___ (12), so that any health professional can look at a patient’s family history and quickly appreciate 
key information.
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The Genomic Basis of Therapeutics
Series: Part 2

When usual doses lead to adverse eff ects: 
Polymorphisms of metabolic enzymes

Genetic mutations may lead to formation of inactive metabolic enzymes and drug accumulation to toxic levels, particularly 
in the presence of physiological abnormalities.

Clinical case study
A 62-year-old man (Mr X) with a history of chronic lymphocytic leukaemia, was admitted to hospital 
for suspected pneumonia.  Except for chemotherapy three months prior to admission, his only 
therapy on admission was valproic acid.  He was given ceftriaxone, clarithromycin and voriconazole 
as antimicrobial therapy, and a normal dose of codeine (25mg tid) for his cough.  On day 4 his level 
of consciousness deteriorated and he became unresponsive.  Subsequent investigations indicated 
codeine intoxication due to drug-drug interaction, presence of genetically impaired metabolic 
enzyme and poor renal function (1).

The pharmacogenetic basis
After ingestion, most drugs are metabolised to facilitate excretion, usually in the urine.  Cytochrome P450 enzymes, • 
most notably CYP3A4, CYP2C9, and CYP2C19, and CYP2D6, are most commonly involved in drug metabolism. 
Genetic mutations can lead to formation of less active, or inactive, enzymes.  This leads to higher drug levels, or reduced • 
levels of active metabolites, with the same dose of drug.  Conversely, gene duplication may lead to accelerated (ultra-
rapid) metabolism.
A drug may be metabolised via several pathways.  Genetic mutations may aff ect each of these and therefore amplify the • 
dose-response.
Concomitant drugs may interfere with the metabolic pathways and further accentuate any eff ect due to polymorphism.• 
Liver and renal malfunction may complicate matters further.• 

What caused the intoxication?
Codeine exerts its analgesic • 
and opioid side-eff ects 
largely through morphine, its 
metabolite:
Mr X had a CYP2D6 genotype • 
which led to ultrarapid 
metabolism to morphine.
He was taking drugs which • 
inhibited CYP3A4 metabolism 
leading to more codeine being 
available for metabolism to 
morphine.
Renal impairment led to less morphine being removed from the circulation.• 
The morphine accumulation from this combination of factors led to toxicity.• 

Further reading
(1) Gasche Y DY, Fathi M, Chiappe A, Cottini S, Dayer P, Desmeules J. (2004) 
Codeine intoxication associated with ultrarapid CYP2D6 metabolism. New England Journal of Medicine 57:2827-2831.
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Fig. 1 Metabolism of codeine
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Dietetics Reference Guide

Patient Scenario
Jim is a 40 year old man who can’t seem to control his weight. He read in a newspaper that “being
fat is in your genes”.  Jim says that many of his family members have weight problems.  Despite 
being told by his doctor to visit a dietitian, Jim says “what’s the point in sticking to a diet if obesity 
is already in my genes?”

Genetics and Obesity

Key points for dietitians
Obesity develops as a result of dietary and lifestyle factors, but studies also suggest a genetic infl uence on obesity.  • 
Many genes aff ect appetite, metabolism and the deposition of fat by the body.

Some single-gene disorders and syndromes lead to severe • 
obesity but are very rare in the population and likely to 
be diagnosed before referral to a dietitian.  However, 
dietitians should be aware of their Regional Genetics 
Centre which can be found at www.bshg.org.uk.  Referral 
should only be where a single-gene disorder is suspected, 
not for common obesity.

Asking about family history is a routine part of dietetic • 
assessment for conditions such as obesity and type 2 
diabetes.  For advice about taking a family history visit 
www.geneticseducation.nhs.uk.

By discussing family history information, a patient’s feelings of negativity or guilt can be acknowledged, and a dietitian • 
can explain that diet and lifestyle can be changed to reduce obesity even if people are genetically susceptible to it.

Food 
intake

Energy
expenditure

Genes influence ...

Metabolism,
adiposity

... but interact with and respond to the environment

Genetics of obesity in the general 
population
Common obesity is caused by 
interaction of multiple genetic and 
environmental factors.  Genetic 
diff erences between individuals can 
aff ect their appetite, metabolism and 
behaviour, putting some people at 
higher risk of developing obesity.

The genetic infl uence on Body Mass 
Index
A study of thousands of twins 
estimated that 77% of the variation 
in their BMI and waist circumference 
was due to genetic variation.  The 
rest of the variation is attributed to 
environmental diff erences (Wardle et 
al., 2008).

Genetic diff erences aff ect energy 
intake and weight-loss
Some people may have an inborn 
reduction in their ability to respond 
to the biological signals which limit 
energy intake.  Also, an irresistible 
drive to regain lost fat stores may 
explain why some people fi nd it hard 
to sustain weight loss (Levin, 2007).

Genetics concepts underpinning obesity

Rare single-gene disorders where severe obesity is the primary feature
There are forms of severe, young-onset obesity caused by a defect in a single gene, although these are very rare in the 
population as a whole.  Examples are defi ciencies involving the hormones melanocortin and leptin which have a key role in 
regulating appetite and metabolism (Farooqi and O’Rahilly, 2007).

Rare genetic syndromes where obesity is an associated feature
Some rare familial syndromes have obesity as one of many features, often associated with mental impairment, dysmorphic 
features and developmental abnormalities: e.g. Prader Willi syndrome, Alstrom syndrome and Fragile X syndrome (Farooqi 
and O’Rahilly, 2007).  Although these are very rare, certain physical characteristics in children could suggest a genetic 
disorder, though this is most likely to be picked up by a paediatrician.
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The Genomic Basis of Therapeutics
Series: Part 3

The cancer treatment revolution:
Controlling the renegade cell

Cancer is now widely described as a genetic disease.  Gene mutations lead to cancer. Genomic insights have lead to dramatic 
improvement in the treatment of many forms of the disease.

Clinical case study
‘Ken nearly died one night in 1999.  He awoke suddenly with terrible abdominal pain and went into 
shock… immediate abdominal surgery revealed a tumour attached to his small intestine.  He had a 
form of cancer that would result in an utterly unmanageable situation’.  His doctor ‘started treating 
him with the drug and the tumours vanished’ (1).  That drug, Imatinib, has come to symbolise the 
fruits of genomics research in cancer treatment.  Its fi rst dramatic success was in the treatment of 
chronic myelogenous leukaemia (CML).

The pharmacogenomic basis
Cancer is the result of genetic mutations which cause uncontrolled cell growth.• 
Mutagenic agents may be microbial (e.g. papilloma virus in cervical cancer), chemical (e.g. tobacco smoke in lung • 
cancer) or electromagnetic (e.g. ultraviolet radiation leading to skin carcinoma).
With recent major advances in our understanding of the biology of cancer, a new generation of much more selective • 
anti-cancer drugs have become available.
Because these drugs target specifi c abnormal signalling pathways in tumour cells, they cause fewer and less severe • 
adverse eff ects than older drugs.
CML is a rare blood cancer caused by a reciprocal gene translocation involving chromosomes 9 and 22 in haematopoietic • 
stem cells.  This leads to constitutive expression of bcr-abl, a fusion gene which encodes a receptor tyrosine kinase (TK) 
protein called Bcr-Abl.
Bcr-Abl is a cell proliferation signal and leads to tumour formation (see Figure 1).• 
Imatinib blocks the ATP-binding site of the Bcr-Abl protein, blocking the TK signalling pathway and normalising the cell • 
cycle.
Subsequent work showed that Imatinib was also active against KIT, a diff erent type of tyrosine kinase overexpressed in • 
the type of cancer that Ken suff ered.

Further reading
(1) Nathan DG. (2007) The cancer treatment revolution. Hoboken: John Wiley and Sons, Inc.
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Fig. 1 Phosphorylation of Substrate Protein leading to Cell Proliferation

TAKING AND DRAWING A FAMILY HISTORY SERIES
This pack of factsheets about collecting and recording a genetic 
family history is one of a series of resources developed by the 
NHS National Genetics Education and Development Centre to 
support health professionals in undertaking genetic activities in 
clinical practice.  

Other factsheets in this series cover why taking a family history 
is important, accepted international symbols, pedigree drawing 
exercises and safeguarding information.  The series has been 
published and is available upon request from the Centre or you 
can download a copy from www.geneticseducation.nhs.uk 

THE GENOMIC BASIS OF THERAPEUTICS SERIES
Pharmacogenetics is the science of how genetic variation affects 
the response to drug therapy.  This is of interest not only to 
pharmacists, but to all health professionals who are involved in 
prescribing or delivering drugs.  It is a relatively new area, but has 
a wide variety of applications, many of which are already used 
in clinical practice.  The Centre’s pharmacogenetics web pages 
provide an introduction to the subject, together with a series of 
factsheets entitled “The Genomic Basis of Therapeutics” and 
sources of further information.

COMING SOON...
How can genetics infl uence the outcome of drug therapy? • 
Why pharmacogenetics education is relevant to all health 
professionals
Developing education for dietitians about the effect of • 
family history and genetics information on dietetic practice
Using cases to teach genetics• 
A Toolkit for Developing Services in Genetics• 
Genetics in Practice• 

CONTACT
NHS National Genetics Education and Development Centre 
Morris House
c/o Birmingham Women’s NHS Foundation Trust
Edgbaston
Birmingham
B15 2TG

Tel: 0121 623 6987
Fax: 0121 623 6968
Email: enquiries@geneticseducation.nhs.uk 

GENETICS EDUCATION ACROSS THE CONTINUUM OF MEDICAL EDUCATION - DR MELISSA MARTYN
It is widely acknowledged that the genetics education of healthcare staff has not kept pace with advances in genetics.  The NHS 
National Genetics Education and Development Centre is working to address this situation by promoting clinically relevant genetics 
education for healthcare professionals across all stages of education and training.  The fi rst step in promoting clinically relevant 
genetics education is to work with practitioners to identify where and how genetics impacts on practice.  This knowledge can then be 
used to defi ne clinically relevant educational outcomes for trainees.

As part of the Centre’s medicine work programme, learning outcomes relevant to clinical practice have now been identifi ed across the 
whole continuum of medical education, from medical student training through to speciality and general practice training.  The learning 
outcomes for medical students emphasise underlying genetics concepts whereas those for general practice and speciality trainees 
emphasise the application of these concepts to clinical practice.

Learning outcomes for medical students were developed in consultation with UK medical school genetics leads based on topics 
accepted nationally as important for medical students.  Learning outcomes for general practice trainees were developed following 
an educational needs assessment which asked GP trainees and trainers, programme directors and geneticists to identify genetics 
items important for general practice.  They can be found in ‘Genetics in Primary Care’ curriculum statement six.  Learning Outcomes 
for specialty trainees were identifi ed following a similar needs assessment involving geneticists and speciality consultants.  These 
learning outcomes for medical training and education are now being incorporated into curricula at a national level.

Educational outcomes and resources can be found in the ‘Teaching Genetics’ section of the Centre’s website.  The educational 
outcomes may be helpful to those asked to teach medical trainees by defi ning what genetics trainees at different stages are expected 
to know.  We hope you fi nd the outcomes and resources useful and would welcome feedback on how you are using these and 
suggestions for what else might be useful. 

GENETICS AND OBESITY FACTSHEET
Genetics infl uences the body’s response to diet and nutrition, 
so dietitians need to understand the genetic basis of disease 
and how this applies in dietetic practice.  Some specialist 
dietitians are involved with inherited metabolic disorders such 
as phenylketonuria (PKU).  For these an understanding of 
family history and genetic concepts is particularly important.  
These concepts are also relevant in common conditions such as 
diabetes or heart disease.  The Centre is working with dietitians 
to produce education resources explaining the genetics 
underpinning common conditions.  A factsheet on “Genetics 
and Obesity” is currently available from the Centre’s website.

http://www.geneticseducation.nhs.uk/about_us/index.asp?id=119
http://www.geneticseducation.nhs.uk/teaching/pharmacogenetics.asp?id=11
http://www.geneticseducation.nhs.uk/teaching/dietitians.asp?id=142

