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You might have
             allergic rhinitis

Get the most from 
your medicines

RUNNY NOSE,
SNEEZING,
ITCHY EYES?
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If you think you might have allergic rhinitis, here are six things to 
think about when discussing it with a pharmacist. The more your 
pharmacist understands about how your allergy is affecting you, 
and any concerns you have, the better they will be able to help.1 
Remember to tell the pharmacist if you are asking on behalf 
of a friend or relative.

1. How does your allergy affect you?1

2. When are your symptoms most diffi cult to control?1

3.  Does your allergy prevent or limit you from
doing certain things?1

4. Is your allergy seasonal?2

5. How do you want your treatment to help?1

6. What can you do to help manage your allergy better?1

Ask your pharmacist

RESP – xxxxxxx - xxxx

Ask your pharmacist

If you need more information about your raised blood pressure 
or high cholesterol medications, talk to your pharmacist. Here are 
six things to think about when you’re talking to your pharmacist. 
Remember to tell the pharmacist if you are asking on behalf of 
a friend or relative. 
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1. Do you know why you need to take this medication?

2. Do you know what each of your medicines is for?1

3. Do you know how to take each of your medicines?

4. Do you know what targets your doctor has set 
 you and what they mean?

5. Are you having any problems with side effects or
 diffi culty taking your medicines as directed?

6. Do you know what else you can do to help your
 cardiovascular health?

Get the most from 
your medicines

ARE YOU BEING TREATED 
FOR RAISED BLOOD 
PRESSURE OR HIGH 
CHOLESTEROL?

Get the information 
you need

Ask your pharmacist

DOES YOUR
BIRTH
CONTROL
FIT YOUR
NEEDS?
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Get the most from 
your medicines

1.  Would you prefer a daily, monthly or longer birth control?

2. Do you ever forget to take your birth control?

3.  Would you like to know more about birth control options with different 
types or strengths of hormones?

4.  Have you just had a baby and are thinking of waiting before having 
another child?

5.  Are you breastfeeding, overweight or suffer from migraines?

6. Do you smoke, have diabetes or high blood pressure?

If you have answered “yes” to any of these questions talk to your pharmacist 
about the different contraceptive options that may be right for you

www.local countries unbranded consumer website link

ARE YOU
COPING
WITH PAIN?

If you are experiencing pain, here are six things to think about 
when discussing it with your pharmacist. The more your pharmacist 
understands your concerns about pain and how your pain affects 
you, the more they can help. Remember to tell the pharmacist if 
you are asking on behalf of a friend or relative.
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Keep your pain
             under control

1. What words could you use to describe your pain?1

2. Where is your pain?1

3. How long have you had your pain?1

4. When do you get pain?1

5. What can’t you do because of your pain?1

6. What medicines are you taking?1

Ask your pharmacist

Get the most from 
your medicines
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COMMUNITY PHARMACY 
FUTURE

award-winning services that 
improve the lives of people 
with COPD

11 | OCTOBER 2015 | TALKING POINT

Patients in north-west England have 
seen signifi cant improvements in their 
quality of life and the outcomes of their 
treatments thanks to tailored support 
from their community pharmacies.
This success for patients has been 
refl ected in national awards for the 
Community Pharmacy Future (CPF) 
project, the team behind the 
innovative services.

The CPF project is a collaboration between 
the four largest community pharmacy 
companies, Boots UK, LloydsPharmacy, 
Rowlands Pharmacy and Well (formerly 
The Co-operative Pharmacy). The joint 
project team has successfully designed, 
implemented and evaluated three services 
in the North West and is now working
on a second, more integrated service in 
West Yorkshire.

The fi rst phase of the project focused on 
two clinical areas – chronic obstructive 
pulmonary disease (COPD) and 
polypharmacy among older patients. 
For COPD, two services were set up 
and delivered from pharmacies owned 
by the four companies on the Wirral, 
Cheshire, before being extended to other 
pharmacies in the area.

The COPD Case Finding Service aimed to 
identify pharmacy customers who might 
be at risk of developing COPD. It used 
pharmacy teams’ knowledge of their own 
customers to target people who were 
smokers or who were being treated for 
chest infections or frequent coughs. By 
using a risk assessment questionnaire 
and microspirometry, people who were 
at highest risk could be referred to their 
GP for further investigation and, where 
necessary, early interventions, such 
as smoking cessation. Of 238 people 
screened by 21 pharmacies, 135 (56.7%) 
were identifi ed at risk. Evaluation of 
this service by the University of East 
Anglia (UEA) suggests that extending 
it nationally could save £264m through 
earlier diagnosis and £215m in lifetime 
saving by stopping smoking.

National roll out of the COPD Case 
Finding Service would create estimated 
savings of £264m through earlier 
diagnosis and £215 in lifetime saving 
by stopping smoking.

The COPD Support Service was aimed at 
diagnosed patients. By providing tailored 
support each time a patient returned to 
collect prescribed medication, pharmacists 
were able to demonstrate signifi cant 
increases in medicines adherence and 
patients’ quality of life while also reducing 
the use of NHS resources. 

They also persuaded nearly all the 
patients to have a fl u vaccination, an 
important intervention for this high-risk 
group. An evaluation by UEA of the 306 
patients recruited by 34 pharmacies, 
showed that if the same support was 
delivered nationally, it could produce 
savings of £139m annually in reduced 
NHS costs.

Together these two services achieved 
national recognition by winning the 
prestigious BMJ Award for Respiratory 
Medicine Team of the Year in 2014, the 
only pharmacy team to win any category 
in the premier medical awards.

Papers on the services have been 
published in the peer-reviewed 
International Journal of Pharmacy 
Practice and details are available at
www.communitypharmacyfuture.org.uk 

Elements from these services have been 
included in a Pharmacy Care Plan service 
now being rolled out and evaluated 
in the North Kirklees and Wakefi eld 
areas. Around 50 pharmacies, including 
independents and supermarkets are 
taking part and over 800 patients have 
been recruited. Each patient will be 
supported to develop an individual care 
plan setting out the health goals they 
want to achieve and how their pharmacy 
teams can help them.

Patient and pharmacist (Dave and Habib)

BMJ Award
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•   The workload of managing the majority of repeat prescripti ons 
will move from GP practi ces to community pharmacy, uti lising 
electronic repeat dispensing and prescribing by pharmacists.

•   Community pharmacy services will be consistently high 
quality, valued by pati ents and other professionals and will 
have a demonstrable impact. People living with LTCs will 
associate community pharmacy with the provision of eff ecti ve, 
personalised support and will feel empowered and enabled 
to take informed decisions about their own health and 
medicines use.

Community pharmacy integrati on 
and new care models
To achieve this vision, community pharmacists and their teams 
will need to work in partnership, not just with each other and 
the people they support but with their colleagues across the 
wider health and care system.  Pharmacies should be operati ng 
as part of integrated primary care networks, their staff  meeti ng 
regularly with GP practi ce teams to align and monitor their 
approach to medicines opti misati on, and with colleagues in 
urgent care centres to ensure systems for referring people to 
and from community pharmacies for unscheduled care are 
in place and working well.  Community pharmacists should 
be connected with and able to refer directly to specialist 
colleagues such as consultant pharmacists, and work alongside 
hospital staff  to help plan safe admissions and discharge 
for their pati ents.   This must all be supported by IT and 
communicati ons systems that enable informati on to be shared 
by and with people who use their services and other healthcare 
professionals.

With community pharmacists performing as part of their 
extended network in this way, GPs, practi ce nurses and 
practi ce-based pharmacists will have confi dence in community 
pharmacy teams taking responsibility for supporti ng people 

with LTCs to opti mise their use of medicines and manage their 
conditi on.  In turn, general practi ce teams will have more ti me 
to focus on people who need diagnosis, medical review and 
coordinati on of more complex or specialist care.  There will be 
a variety of diff erent approaches to achieving this new way of 
working, depending on local prioriti es and circumstances.

In some areas, people will be able to register with a community 
pharmacy to coordinate their care and support them with 
management of their LTC, where this is agreed as appropriate 
between the individual, their GP and pharmacist.  As when 
registering with a general practi ce, they will have the right 
to choose an alternati ve pharmacy for the provision of such 
services if in the future they wish, and they would sti ll be able 
to receive episodic care from other pharmacies.  Over ti me, 
there may be diff erenti ati on of pharmacy types to cater for 
diff erent populati ons and cohorts, although people will be able 
to expect common standards and experiences of care across 
the country.

Community pharmacies may work together across an area 
through federati ons, joint provider companies or through 
joint ventures with other types of providers. This may include 
the use of a shared cohort of specialist staff , which could, for 
example support provision of domiciliary and other ‘out of 
pharmacy’ care or access to specialist services in all pharmacies 
across a patch.  Some community pharmacy businesses may 
expand into the provision of other primary care services, 
integrati ng GPs, nurses and physician assistants into their own 
service delivery model.  
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47%
Suffer vaginal  

dryness10

57%
Experience 

incontinence

54%
Report hot 

flashes

MENOPAUSE SYMPTOMS

MENOPAUSE FACTS

VASOMOTOR
Some menopause symptoms affect 

how the body’s temperature is regulated 
and increase heart rate.11

NIGHT SWEATS 
sweating at night, often 

while trying to sleep 
or while asleep.

HOT FLASHES 
feeling warm in your face, 
neck or chest lasting for a 

few minutes.

PROBLEMS SLEEPING 
difficulty falling asleep, 

staying asleep, or waking 
up too early.

HEART POUNDING, RACING 
OR PALPITATIONS 

feeling that your heart is beating 
stronger or faster than normal.

UROGENITAL
Some menopause symptoms 

affect the bladder, vagina 
and vulva.12

PAIN/DISCOMFORT 
DURING SEX

LEAKING URINE 
urinating a little when you 

cough or laugh.

CHANGES IN YOUR PERIOD 
heavier or lighter than normal, 
time between periods longer or 

shorter than normal.

INCONTINENCE 
unable to hold your urine long enough 

to get to the bathroom.

URINARY URGENCY 
sudden or strong urge 
to go the bathroom.

OTHER
Menopause symptoms can be physical, 
but can also affect mood, psychological 

state and cognitive ability.

LOSS OF INTEREST IN SEX 
feeling less interested in sex 

than you once were.

CHANGES TO YOUR 
VAGINA AND VULVA 

may feel dry, itchy, or irritated.

CHANGES TO YOUR MOOD 
feeling more anxious, irritable, nervous, 

or depressed; having less interest in 
doing things you once enjoyed.

CHANGES TO YOUR MEMORY 
feeling forgetful, having difficulty 
concentrating, feeling in a ‘fog’.
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Menopause is a completely normal part 
of a woman’s life. It is when her body 
stops producing the hormones needed 
for reproduction and menstruation. Most 
women go through menopause in their 40s 
or 50s. A woman reaches menopause when 
she has not had a period for 12 months in 
a row.5  The average age of menopause for 
women in the U.S. is 51 years old.6

Nurse, Pharmacist, Family Physician or 
Obstetrician/Gynecologist.

Menopause happens gradually during 
a phase called perimenopause.2  How long 

this phase lasts will be different for each 
woman.3  Periods stop happening when 
your ovaries produce different amounts 

of hormones and no longer release 
an egg every month.4 

Symptoms can be things that affect you 
physically or emotionally and impact your 

quality of life.7 These are some common 
symptoms of menopause. See the list below. 

When does it happen?

What are symptoms? Who can I talk to?

What happens?

While menopause is a normal part of a woman’s life, many women may experience 
uncomfortable signs or symptoms of menopause due to changes in their hormones.8,9   

If this happens to you, talk to your healthcare provider about your options.

Here are some common symptoms of menopause. They may also be symptoms 
of other health conditions. If you have any questions or concerns 

ask your healthcare provider. 

TALKING ABOUT 
MENOPAUSE

WHAT QUESTIONS DO YOU HAVE?
It’s normal to find talking about menopause and menopause symptoms difficult.1  

Preparing for a conversation with your Healthcare Professional can help. 
For example thinking about questions before your visit and planning what 

you want to say. You can use these questions to guide you.

• Have you noticed any changes to your body or how you feel?

• How much do these symptoms impact your daily life?

• What questions do you have about how you can treat your 
 menopause symptoms?

• Have you tried any medicines, supplements or therapies to 
 ease your menopause symptoms? 

• Are there lifestyle changes that might help your symptoms?

• What is your current health goal for managing your menopause?
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What happens?

While menopause is a normal part of a woman’s life, many women may experience 
uncomfortable signs or symptoms of menopause due to changes in their hormones.8,9   

If this happens to you, talk to your healthcare provider about your options.

Here are some common symptoms of menopause. They may also be symptoms 
of other health conditions. If you have any questions or concerns 

ask your healthcare provider. 
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MENOPAUSE

WHAT QUESTIONS DO YOU HAVE?
It’s normal to find talking about menopause and menopause symptoms difficult.1  

Preparing for a conversation with your Healthcare Professional can help. 
For example thinking about questions before your visit and planning what 

you want to say. You can use these questions to guide you.

• Have you noticed any changes to your body or how you feel?

• How much do these symptoms impact your daily life?

• What questions do you have about how you can treat your 
 menopause symptoms?

• Have you tried any medicines, supplements or therapies to 
 ease your menopause symptoms? 
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 Design work
Logos & Branding

Baker.  Art direction.  Design.  Consultant.
07976 239 105  bplanb3@gmail.com  bplanb.co.uk



 

COMMUNITY



 

COMMUNITY



 

COMMUNITY



 

BUSINESS SUPPORT



 

BUSINESS SUPPORT



 

BUSINESS NETWORK



 

EDUCATION



 

ENVIRONMENTAL



BRANDING AND ANIMATION

View animation here

https://vimeo.com/806737841


 

HEALTHCARE



 

HEALTHCARE



 

HEALTHCARE

Know. See. Do. 
Mental Health training  
for today’s Pharmacy



 

HEALTHCARE ICONS



SOCIAL MEDIA ICONS



Design work 
Digital

Baker.  Art direction.  Design.  Consultant.
07976 239 105  bplanb3@gmail.com  bplanb.co.uk



 

DIGITAL



Music Production
using Logic X Pro
A free 10 week
course for
LBHF students
aged 14-18
Starts Wednesday
27 April 5-6pm

Music ProductionMusic ProductionMusic ProductionMusic ProductionMusic ProductionMusic ProductionMusic Production
using Logic X Prousing Logic X Prousing Logic X Prousing Logic X Prousing Logic X Prousing Logic X Prousing Logic X Prousing Logic X Pro
A free 10 weekA free 10 weekA free 10 weekA free 10 weekA free 10 weekA free 10 week
course forcourse forcourse forcourse forcourse for
LBHF studentsLBHF studentsLBHF studentsLBHF studentsLBHF studentsLBHF studentsLBHF studentsLBHF studentsLBHF students
aged 14-18aged 14-18aged 14-18aged 14-18aged 14-18
Starts WednesdayStarts WednesdayStarts WednesdayStarts Wednesday
27 April 5-6pm27 April 5-6pm27 April 5-6pm

INSTAGRAM POST



WEBSITE POST



The Big Gig Take 1
Westfi eld London
17 July, 2pm – Free Entry
Celebrating the borough’s best
young musical talent at our fi rst
open-air festival on Westfi eld Square.

in partnership with the Tri-borough Music Hub presents
Sounds like Hammersmith & Fulham

Sounds Like Hammersmith & Fulham is funded by a Cultural Impact Award as part of the Mayor’s London Borough of Culture programme.
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Spotlight on Diabetes and Migration
Diabetes a�ects every population but people from Black 
African, African Caribbean and South Asian backgrounds are 
at higher risk of developing type 2 diabetes from a younger 
age (25). In the white population risk increases from age 40. 
Why does this happen? Like many things in this exhibition, 
there is likely no single answer, and complicated puzzles 
require lots of investigation. Psychological stress may play a 
role and changes to lifestyle in people migrating to the UK 
tend to include doing less physical activity and adopting diets 
which are higher in fat, sugar, and salt. Poverty also plays a 
part - higher costs of living are likely to push people into 
eating less healthy food. As in cardiovascular disease and 
hormonal diseases, genes and family history play a part. To 
help create a full picture of the reasons why diabetes a�ects 
Black people more we want you to monitor yourselves more 
closely, attend every appointment and help us solve this 
puzzle.

VIEW FROM THE LMS – Tackling obesity means 
understanding genes

Will Scott and his team at the LMS have carried out 
ground-breaking work into the genetic switches that underlie 
why we gain weight and why it’s so di�cult to lose.  Obesity 
has become a global health crisis, with quadrupled rates since 
the 1980s. Will and his team discovered over 800 genetic 
switches that are found in adipose tissue - the type of cells 
our bodies use to store fat.  These switches can be turned on 
or o� and hold the promise of potential treatments for obesity.

The team looked at the adipose of individuals with obesity and 
compared them to those with a healthy body weight and 
discovered the switches were altered in obese individuals, 
a�ecting more than 500 genes associated with obesity. The 
researchers demonstrated that many of these switches are 
critical determinants of obesity and its complications, 
especially type 2 diabetes.  A key aspect of this research is 
the reversibility of these switches, which o�ers hope for new 
interventions. 

Ultimately, we aim to de�ne new mechanisms of human 
disease and translate our �ndings into better therapeutics for 
people with obesity and diabetes. 

Metformin: Toxic Plant to Lifesaver
Hundreds of years ago records show that the French Lilac, also 
known as Goat’s Rue could be a treatment for symptoms that 
may have been related to diabetes. The French Lilac is 
categorised as a ‘Class A Federal Noxious Weed’ in 35 US states 
and appears on the database of poisonous plants.

The active ingredient is called galegine, which can lower blood 
sugar levels. In trials, however, galagine turned out to be toxic; as 
well as lowering blood sugar, it could cause fatal fluid 
accumulation in the lungs. It was used briefly for diabetes in the 
1920’s but soon withdrawn. 

A French diabetes doctor, Jean Sterne tried two related 
chemicals from French Lilac and discovered they had the same 
blood-sugar regulating properties without the toxicity. With more 
widespread use, rare but serious side-e�ects became apparent. 
Around this time, scientists derived Metformin from these 
chemicals which was safer than its predecessors. Since being 
licensed for use in 1995 it is now used widely for diabetes. Its 
positive side-e�ect pro�le has also lead to some calls for it to be 
made available to non-diabetics; it may also prevent diabetes 
occurring, treat Polycystic ovary syndrome (PCOS), prevent 
weight-gain from other medicines, lower cancer risks, reduce the 
risk of strokes and even increase the lifespan - mice treated with 
Metformin live longer than those without.

Although the jury is still out, and the data is not yet clear on 
whether Metformin could or should be used in non-diabetics for 
these reasons, it has been described by some as a 
‘wonder-drug’. And although it might come wrapped in foil in a 
packet its roots, as with many other drugs, lie wholly in the 
natural world.

DIABETES

If you don’t know someone with diabetes, you likely haven’t lived 
long enough! More than 537 million people live with diabetes; 
almost 7% of the global population. Almost 2 and a half million 
people in the UK are at an increased risk of type 2 diabetes with 
an estimated 850,000 people living with type 2 diabetes yet to 
be diagnosed.

What is Diabetes? (Type 2)
Diabetes arises from too much sugar in your blood. It is normal 
for our blood sugar to rise when we eat food or through stress or 
being less active than usual. A hormone called insulin, helps to 
balance it out and bring levels down again. If our insulin isn’t 
doing its job,  glucose in the blood can build to dangerous levels. 
High blood sugar levels for long periods of time (over months or 
years) can result in permanent damage to the eyes, nerves, 
kidneys and blood vessels, and some people with diabetes end 
up with amputations due to poor circulation - but it’s not all bad 
news! We can take control of our blood sugar and prevent 
diabetes from occurring by taking some simple measures to 
improve our health. In some cases, early diabetes can even be 
reversed- read on to �nd out more.

How to prevent Diabetes
A trial in which people with diabetes were put on low-calorie 
diets saw half of participants reverse their diabetes, putting it 
into remission. A quarter lost 15kg or more and of those who lost 
a lot of weight, almost 90% of them put their diabetes into 
remission.

Why does my weight matter?
When our ancestors relied on hunting and gathering food to 
survive and were exposed to ‘feast or famine’ cycles, they may 
not eat much for some time, but then have a successful hunt 
that allowed them to feast on their catch.  We think that our 
genes evolved to store fat to allow us to survive times with little 
food. Today however, high energy fatty and sugary food is 
plentiful, and we don’t need to expend energy hunting it! Adipose 
tissue, which stores fat, doesn't just sit in our bodies - it causes 
inflammation and can disrupt all the signals in our bodies around 
nutrition and eating, which can contribute to the development of 
high blood pressure and diabetes. 

HEART HEALTH and Nutrition

Let's talk about our hearts - the beating engine that keeps our 
bodies going. Cardiovascular diseases (CVD) might sound like a 
mouthful, but it’s just a way of saying heart and blood vessels. 
Your heart gets oxygenated blood from your lungs and pumps it 
around the body. It beats around 100,000 times a day, pumping 
around 5-6 litres of blood continuously starting before you’re 
born and going until the day you die. There aren’t many engines 
that can run for decades and decades without a break, so it’s an 
incredible piece of biology and if we look after it, it should last a 
long lifetime. But your cardiovascular system is bigger than just 
your heart; it includes your blood vessels too, and there are 
many things that can go wrong without proper care. Eating food 
with lots of saturated fats or trans-fats, which are found in many 
highly processed foods (and banned in some countries, but not 
the UK), can raise cholesterol - and that's a real risk factor for 
CVD.

What is CVD, Anyway?
Cardiovascular Diseases (CVD) include things like heart disease, 
strokes, leg artery problems, and aortic issues. It's a worldwide 
issue, causing about 1 in 3 deaths not only in England but across 
the globe so it’s crucial to keep our hearts in tip-top shape. 

We can dodge over 75% of CVD cases by making smart choices, 
and in some cases even reverse any damage that develops if we 
catch it early enough.

Risks and Rewards
Many risk factors for CVD are the things we can take charge of – 
it’s not always easy, but changing some behaviours that 
contribute to CVD can make the di�erence between living a long 
healthy life, or perhaps dying prematurely or living with disability. 
The bad guys here are smoking, unhealthy foods and not enough 
exercise. These can lead to high blood pressure and obesity, 
which in turn are risk factors for CVD. Changing your habits 
doesn’t have to be an all or nothing a�air – little changes can 
make di�erences, and eating healthily more of the time doesn’t 
mean you can’t have treats from time to time. Like everything, 
moderation is the key and every little helps. So never feel you 
can’t change because you can’t change everything at once – 
empowering yourself to change a little at a time creates a 
positive feedback loop that can help in the longer term.

Find out what small steps you can take to improve your heart 
health here.

How important are your genes?
A group of scientists did a study on 13,131 older UK adults, all 
around 75 years old, with no symptoms of heart problems, 
who were also involved in research to see what happens when 
older adults take aspirin. They found that just under one in a 
hundred had some sneaky genes linked to potential heart 
issues. These suspect genes could lead to things like 
cardiomyopathies (when the heart muscle doesn’t work 
properly) and arrhythmias (when the heart muscle doesn’t beat 
in time like it should) but they also discovered some people 
carried the gene but were healthy. 

The number of people with a genetic variant that become ill 
with it, compared to those who carry it with no symptoms is 
called ‘penetrance’ and this is one of the things our LMS 
scientists are working hard to understand.

Cardiovascular Disease: View from the LMS – O’Regan lab
Black Britons face some unique challenges when it comes to 
heart problems. While the culprits are the same – things like high 
blood pressure, diabetes, and obesity; they show up earlier and 
more often in Black communities and when they combine, they 
can make the risks of developing CVD even higher. Where you 
live, your education, home, diet genes and other factors all 
contribute to it. Addressing those factors we CAN control, is 
crucial for improving heart health among Black communities in 
the UK. But where to start?

One way we’re learning more about heart health is through using 
‘big data’. Today we have the computing power to crunch 
massive sets of data and information to �nd patterns inside it. 
One of our recent pieces of work was using this data to calculate 
your ‘heart age’ compared to your real age. Our scientists used 
information from a source called ‘Biobank’, a voluntary database 
that NHS patients can agree to sign up to, so that their medical 
information can be used anonymously in this kind of research. It 
holds thousands of MRI scans, ECG readings and other 
information from patient records. Looking closely for patterns in 
the data would let them predict how well people’s hearts were 
ageing. And it worked!

There’s a problem though. A calculator like Declan’s is only as 
good as the data it crunches. Currently, Biobank has information 
from many White Western patients and not enough from Black 
communities – so if there are patterns in the data, genetic or 
otherwise, it’s di¢cult to tell how it a�ects Black communities 
di�erently. 

Intrigued to know what your heart age is? Scan below to use a 
free, basic version from the NHS, which can give you a rough 
guide to start with:

How important are your genes?

What is DNA? (winding on the wall)

DNA is an instruction book for making every living thing on 
Earth. It’s written in a language that only has four building 
blocks represented by the letters: A, T, C and G. The blocks 
pair up, A with T and C with G, winding in a spiral like a 
twisted ladder or double helix. The letters, words and 
sentences are genes. Genes make biological machines called 
proteins that make your body work and determine things like 
your height and eye colour, whether you like Marmite, or how 
to make things your body needs to function. 

Your body has a LOT of DNA so it needs to be stored tidily: 
the DNA double helix is wound around special proteins 
called histones, which coil it tightly. Coiled DNA is called 
chromatin and can be further compacted by looping. It is 
this form of DNA which you might have seen as photographs 
of chromosomes. Letters, words, and sentences ultimately 
make up a book or chromosome. You have 23 pairs of 
chromosomes, half each from your biological parents. Your 
body is made up of about ten-trillion cells, and almost all of 
your cells have a full copy of your DNA in it. 

Your DNA tells a story of YOUR unique heritage but is 99.6% 
the same as the stranger over there. You’re not so di�erent 
after all.

How much?

Most of your cells have a copy of your DNA and your body 
has about 10 trillion cells which means that, stretched end
to end the DNA in your body could stretch out 10 billion 
miles - that’s all the way to the sun and back again sixty-one 
times! 

Why is your DNA Important?

DNA teaches us about our past, revealing our shared 
ancestry and the remarkable diversity within humanity. 
Understanding DNA helps us unlock the secrets of heredity, 
evolution, and genetic variation. It's also crucial in medical 
research, shaping our present and guiding our future by 
allowing us to develop treatments and therapies for various 
diseases. 

To do this, we must read our DNA. The full copy of the DNA 
genetic code that is found in most of your cells is called your 
Genome and reading the order of the letters in the genome 
is called ‘sequencing’. Scientists started sequencing the �rst 
human genome in 1990 and �nished this task in 2003. Today 
a whole human genome can be sequenced in just a few 
hours, and genotyping, (looking at speci�c sections of DNA), 
can be used as a tool to investigate diseases, particularly 
conditions caused by genetic variations or mutations. It's 
estimated that around 600 million people worldwide will have 
had their genomes sequenced by 2025. You can even pay 
for your genome to be sequenced by commercial companies 
such as 23&Me, to better understand your genetic heritage, 
and certain health conditions. There are pros and cons to 
sequencing everyone though - read more in this article and 
tell us what you think!

Ch, ch, ch, Changes...

Your DNA is likely slightly di�erent to the person next to you 
- we’re all about half a percent di�erent genetically through 
natural variations. While each DNA ‘book’ is largely the same 
and most important genes are identical, sometimes we �nd 
di�erent letters in the code, which alter the words - meaning 
a gene might give a di�erent instruction. 

Most natural variation is desirable, but sometimes mutations 
in DNA can occur - spontaneously or as the result of toxins 
like air pollution or tobacco smoke. Mutations can cause 
diseases like cancer to develop, and inherited mutations can 
cause inherited diseases like sickle cell anaemia and cystic 
�brosis. Your body can �x many of these errors, but as we 
get older, our repair mechanisms decline.

Changeng a l3tter 50metimes dun’t mek
A thang unreaDible...

...and so it is with errors and mutations in your genetic code. 
It depends where and how severe those changes are 
whether they are expressed. Some mutations make no 
di�erence at all to our health. If we were all identical, life on 
earth would be very confusing and a disease that a�ected 
everyone could spell the end of humankind. In millions of 
ways, you are di�erent to the person next to you. Sometimes 
genetic mutations mean nothing; maybe the slightest tonal 
tweak to the colour of your hair; you might not even notice 
it. We call this natural variation.

...but sometimes a single mutation can 
change a life

Sickle Cell Disease (SCD) is a genetically inherited disorder 
most prevalent in Black people. One single mutation in the 
haemoglobin-Beta gene (HBB) found on chromosome 11 (a 
sequence in which the ‘A’ building block changes to a ‘T’ 
building block) changes the shape of red blood cells which 
take on a sickle shape. As they cannot glide through blood 
vessels easily, they pile up, resulting in blockages and 
damage to vital organs and tissues. The clinical crisis that 
results can be fatal. 

Scientists have recently developed experimental treatment 
to treat sickle cell disease by editing the genes and repairing 
the genetic mutation - switching the rogue ‘T’ back to an ‘A’ 
but to do this requires a bone marrow transplant, which is 
still a risky procedure. Sickle cell disease varies between 
individuals from mild to serious, but most people with it lead 
happy and normal lives and mild sickle cell disease may have 
no impact on a person's day-to-day life.

!

Where is DNA Found?

Inside your cells, the DNA is found in the cell’s HQ called the 
nucleus. If stretched out, the DNA in just one cell of your 
body would reach the top of this door - that’s about 2 
metres! How does it all �t in the nucleus of a cell, which
is tiny, just a tenth of the thickness of a single hair?
Through clever coiling, each of your 20,000 genes, (that’s 
3,200,000,000 of the ATCG building blocks), squeeze in with 
room for the cell to read it whenever it needs to.

Compacting the DNA like this not only keeps it tidy, but also 
a�ects which parts of the DNA are easily accessible, and 
which are hidden away. It’s like having a library where some 
books are on the shelves but some of the books are stored 
in an archive out the back, and you must ask specially to get 
them out. So, the way that DNA is stored also a�ects its 
activity - which genes are turned o� and on. 

If you thought that was magic, remember that your cells 
regularly unzip the DNA to read its genetic instructions, or 
make new copies of it. That’s not magic… that’s biology!

Remember you get half of your DNA from each biological 
parent. Both contribute 23 ‘books’ or chromosomes.
The whole copy of DNA that is found in each of your cells is 
known as your genome, the ultimate instruction manual for 
building and running you!
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Genes: View from the LMS – Vaquerizas Lab 
- How Genes Work

“Hi, I am Juanma and my team work on understanding how 
our genomes work.”

Genes themselves, don’t carry out the work of the body – 
they are the code that tells the body how to make a speci�c 
protein. It is proteins and other molecules that do the work 
inside your cells. Sometimes, some proteins �t together to 
make something a biological nanobot, or enzyme, that acts 
as a tool in the body. For a gene to be switched on and make 
its protein it needs to be ‘activated’. When a gene makes a 
protein, we say it the gene has been ‘expressed’.

Many genes do not express proteins; we used to call it ‘junk 
DNA’. However, we now understand this DNA may play a vital 
role in controlling the expression of other genes in several 
ways. As genes control so many processes in the body, it is 
critical we understand how they work, and what switches 
them on (activates) or o� (represses).

Gene promoters are like the ‘Start’ buttons for genes.
They are speci�c short DNA sequences at the start of a 
gene that signal the transcription machinery where to begin 
reading and copying the gene's information. But which genes 
are chosen to be active or repressed is moderated by 
proteins known as transcription factors acting like molecular 
switches. ‘Activators’ bind to enhancer sequences to boost 
gene expression, while ‘repressors’ attach to sequences to 
inhibit it. Sounds simple, but it’s about to get fun...

‘Epigenetics’ explores how changes in gene expression
occur without alterations to the underlying DNA sequence.
It involves modi�cations to DNA and histones - the proteins 
that DNA is wrapped around. These modi�cations can be 
passed down through generations and play a crucial role in 
development, disease, and environmental responses. 
However, these epigenetic switches can sometimes be 
controlled by environmental factors such as diet, exercise, 
and air quality. Even though it’s strange to imagine, lifestyle 
choices made by your grandparents and further back can 
influence which of your genes are activated or repressed, 
having profound impacts on your health and disease 
susceptibility. Understanding this o�ers exciting potential
for therapies and personalised medicine.

DNA: View from the LMS – Speck Lab

“Hi, I'm Christian, and my team is researching how DNA is 
packaged in cells, how it gets duplicated and what can go 
wrong in the context of disease and ageing. As a kid, I could 
have only imagined looking deep into cells to visualise their 
inner workings. What will be possible when you grow up?”

With so much of our DNA wrapped tightly around histones, 
hidden deep in the archives of the chromatin, what 
wonderfully rich genetic information could it contain that we 
might want to switch on? Could there be genes that code for 
proteins and enzymes that answer questions about why we 
age and get sick like we do? Yet DNA is incredibly tiny - so 
small that even the most powerful microscopes struggle to 
see it directly. Using an ordinary microscope, which uses 
glass lenses to magnify samples, we can’t see things as small 
as DNA - it would be like trying to read an ultra-tiny text on
a speck of dust. That's where cryo-electron microscopy 
(Cryo EM) comes in; a super-powered lens for scientists, 
using freezing temperatures to keep DNA and its partners, 
the histones, in their natural state. This allows us to capture 
images of them, freezing a moment in time.

We start with a machine that shoots tiny particles called 
electrons. These electrons are much tinier than the light we 
see with our eyes. When the electron beam hits our frozen 
sample, a few things happen. Some electrons bounce around 
when they meet the atoms in the sample. How they bounce 
depends on how tightly packed the atoms are. Other 
electrons go straight through the sample without much 
trouble. A special camera records how many and where 
these electrons hit to create an image. Spots where lots of 
electrons hit show up darker, and the places with fewer hits 
look lighter. Usually, we take many pictures from di�erent 
angles to see the whole picture. These pictures are 
combined, like puzzle pieces, to make a 3D image of the 
sample.

So, DNA is truly microscopic, but with the help of Cryo EM, 
we can observe it and learn how it's e�ciently packed into 
these nucleosome containers, revealing the secrets of life on 
a tiny scale. 
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