Sixth Form Transition Pack
Subject: A – Level Biology
In order to be fully prepared for your studies in sixth form, please complete the
research tasks and reading set in this booklet.

Please place the completed work in a plastic wallet, clearly labelled with your
name and bring it with you when you enrol on results day:
Thursday 22nd August.

If you require any support or have any questions, the contact detail for subject
staff are as below:
Smithe3@astn.uk and aldersonr@astn.uk

Subject Overview
A-Level Biology is a course designed for the curious. It provides insights into a
broad range of living beings, from the movement of single molecules inside
living organisms to measuring and studying global ecosystems.
This course builds on many key themes that you will have been studying
since year 7 – including cell structure, the immune system, transport of
substances around the body, DNA and the genetic code, photosynthesis and
respiration, and ecosystems. All these topics and more are delved into in
great detail in order to better understand the complexities of these
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processes and to develop a whole system understanding of the human body
and our place on the earth. The course is challenging, interesting, exciting,
eye-opening and mind-boggling.
Studying A-Level Biology can not only open doors for careers and further
study in the field of medicine and dentistry, but also for careers in health
research, drug development, pharmacology, ecology, conservation, forensics
and many many more.

Tasks
There are a number of tasks included in this booklet. These should be
brought with you when enrolling on your course.
Please make sure you have completed the following:
 Questions about blood types
 At least 2 sets of Cornell notes on a topic that interests you
 The Baseline assessment – marked
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Introduction to A Level Biology
The biology course is set over two years. During your first year, you will study the units
detailed below. You will study 4 more units the following year. You will be examined on the
full course content at the end of year 13 and you will sit three papers.
What will I be studying?
1. Unit 1: Biological Molecules
All life on Earth shares a common chemistry. This provides indirect evidence for
evolution. Despite their great variety, the cells of all living organisms contain only a
few groups of carbon-based compounds that interact in similar ways.
Carbohydrates are commonly used by cells as respiratory substrates. They also
form structural components in plasma membranes and cell walls.
Lipids have many uses, including the bilayer of plasma membranes, certain hormones
and as respiratory substrates.
Proteins form many cell structures. They are also important as enzymes, chemical
messengers and components of the blood.
Nucleic acids carry the genetic code for the production of proteins. The genetic
code is common to viruses and to all living organisms, providing evidence for
evolution.
The most common component of cells is water; hence our search for life elsewhere
in the universe involves a search for liquid water

2. Unit 2: Cells
All life on Earth exists as cells. These have basic features in common. Differences
between cells are due to the addition of extra features. This provides indirect
evidence for evolution. All cells arise from other cells, by binary fission in
prokaryotic cells and by mitosis and meiosis in eukaryotic cells.
All cells have a cell-surface membrane and, in addition, eukaryotic cells have internal
membranes. The basic structure of these plasma membranes is the same and
enables control of the passage of substances across exchange surfaces by passive
or active transport. Cell-surface membranes contain embedded proteins. Some of
these are involved in cell signalling – communication between cells. Others act as
antigens, allowing recognition of ‘self’ and ‘foreign’ cells by the immune system.
Interactions between different types of cell are involved in disease, recovery from
disease and prevention of symptoms occurring at a later date if exposed to the
same antigen, or antigen-bearing pathogen.

3. Unit 3: Organisms Exchange Substances with Their Environment
The internal environment of a cell or organism is different from its external
environment. The exchange of substances between the internal and external
environments takes place at exchange surfaces. To truly enter or leave an organism,
most substances must cross cell plasma membranes.
In large multicellular organisms, the immediate environment of cells is some form of
tissue fluid. Most cells are too far away from exchange surfaces, and from each
other, for simple diffusion alone to maintain the composition of tissue fluid within a
suitable metabolic range. In large organisms, exchange surfaces are associated with
mass transport systems that carry substances between the exchange surfaces and
the rest of the body and between parts of the body. Mass transport maintains the
final diffusion gradients that bring substances to and from the cell membranes of
individual cells. It also helps to maintain the relatively stable environment that is
tissue fluid.
4. Unit 4: Genetic Information, Variation and Relationships between Organisms
Biological diversity – biodiversity – is reflected in the vast number of species of
organisms, in the variation of individual characteristics within a single species and in
the variation of cell types within a single multicellular organism.
Differences between species reflect genetic differences. Differences between
individuals within a species could be the result of genetic factors, of environmental
factors, or a combination of both.
A gene is a section of DNA located at a particular site on a DNA molecule, called its
locus. The base sequence of each gene carries the coded genetic information that
determines the sequence of amino acids during protein synthesis. The genetic code
used is the same in all organisms, providing indirect evidence for evolution.
Genetic diversity within a species can be caused by gene mutation, chromosome
mutation or random factors associated with meiosis and fertilisation. This genetic
diversity is acted upon by natural selection, resulting in species becoming better
adapted to their environment.

5. Practical Skills in Biology
Practical skills identified for assessment to include:
• Comment on experimental design and evaluate scientific methods.
• Present data in appropriate ways.
• Evaluate results and draw conclusions with reference to measurement
uncertainties and errors.
• Identify variables, including those that must be controlled
• Plot and interpret graphs.
• Process and analyse data using appropriate mathematical skills
• Know and understand how to use a wide range of apparatus, materials and
techniques safely, appropriate to the knowledge and understanding in this
specification.
• Plan an investigation to test a hypothesis.
• Use a range of practical equipment and materials safely and correctly.
• Follow written instructions.
• Make and record observations.
• Present information and data in a scientific way.
• Cite sources of information correctly.

Qualification Results
All content is examined after the second year of the course. You will sit a total of
three papers.

Exam Terminology
Make sure you are familiar with these examination terms. Many students lose marks
at A level by not answering the questions properly.

Practical Work
We will perform many core practical experiments over the two year course and you
will be examined on these. The examiner may ask you to plan an investigation;
analyse results and draw a conclusion. You will need to be familiar with the variables
to change and control. You may also be asked to comment on validity and reliability
of data.
Below are some of the key areas you will need to comment on, both in the lab and in
examinations.
• Defining the problem - Students should be able to use information provided about
the aims of the investigation, or experiment, to identify the key variables. They
should use their knowledge and understanding of the topic under consideration to
make a quantitative, testable, prediction of the likely outcome of the experiment.
• Methods
The proposed experimental procedure should be workable. It should, given that the
apparatus is assembled appropriately, allow data to be collected without undue
difficulty. There should be a description, including diagrams, of how the experiment
should be performed and how the key variables are to be controlled. Equipment, of a
level of precision appropriate for the measurements to be made, and quantities to
be used should be specified. The use of control experiments should be considered.
• Risk assessment
Candidates should be able to carry out a simple risk assessment of their
plan, identifying areas of risk and suggesting suitable safety precautions to be
taken.
• Planning for analysis, conclusions and evaluation
Students should be able to describe the main steps by which their results
would be analysed in order that that valid conclusions might be drawn. This may well
include the generation of a results table and the proposal of graphical methods to
analyse data. Also, they should propose a scheme for the interpretation and
evaluation of the results themselves, and of the experimental procedure employed
in obtaining those results. There should be an indication of how the outcomes of the
experiment would be compared with the original hypothesis.
• Measuring/observing
Whilst successfully manipulating the experimental apparatus, it is crucial

that students are able to make measurements with accuracy and/or to make
observations with clarity and discrimination. Accurate readings of meters or
burettes and precise descriptions of colour changes and precipitates will make it
much easier for students to students to draw valid conclusions, as well as scoring
more highly in the test.
• Deciding on what measurements/observations to make
Time management is important, and so students should be able to make
simple decisions on the number and the range of tests, measurements and
observations that can be made in the time available. For example, if the
results of the first two titrations are in good agreement, there is no need to carry
out a third.
Students need to be able to make informed decisions regarding the
appropriate distribution of measurements within the selected range, which may not
always be uniform, and the timing of measurements made within the experimental
cycle. They should also be able to identify when repeated measurements or
observations are appropriate. The strategies required for identifying and dealing
with results which appear anomalous should be practised.
 Recording and presenting observations and data
• The column headings in a results table
The heading of each column must be clear and unambiguous. In columns
which are to contain numerical data, the heading must include both the
quantity being measured and the units in which the measurement is made.
The manner in which this information is given should conform to ‘accepted
practice’.
• The level of precision of recorded data
It is important that all data in a given column is recorded to the same level of
precision, and that this level of precision is appropriate for the measuring
instrument being used.
• Display of calculations and reasoning
Where calculations are done as part of the analysis, all steps of the
calculations must be displayed so that thought processes involved in
reaching the conclusion are clear to a reader. Similarly, where conclusions
are drawn from observational data, the key steps in reaching the
conclusions should be reported and should be clear, sequential and easy to
follow.
Students should be able to make simple decisions concerning how best to

present the data they have obtained, whether this is in the form of tabulated data
or as a graph. When plotting graphs they should be able to follow best practice
guidelines for choosing suitable axis scales, plotting points and drawing curves or
lines of best fit. In drawing tables they should be able to construct a table to give
adequate space for recording data or observations.
• Interpretation of data or observations
Once data has been presented in the best form for analysis of the results of the
experiment, the student should be able to describe and summarise any patterns or
trends shown and the key points of a set of observations. Further values such as
the gradient of a graph may be calculated or an unknown value found, for example
from the intercept of a graph.
• Conclusions
Students should learn to use evidence to support a given hypothesis, to
draw conclusions from the interpretation of observations, data or calculated values
and to make scientific explanations of their data, observations and conclusions.
Whatever conclusions are drawn, they must be based firmly on the evidence
obtained from the experiment. At the highest level, students should be able to
make further predictions and ask appropriate questions based on their conclusions.

GCSE knowledge you will need at A level
Below are topic areas you will need to be familiar with when starting your A level
course. Familiarise yourself with each section by reading through your GCSE text
book and making concise notes. If you fail to do this, you will be at a disadvantage in
September!
• Prior knowledge of atoms, ions, chemical bonds and the idea that plants need
mineral ions
• Complex carbohydrates are made up of sugars joined together and can be broken
down to give simple sugars that can be used by cells
• Lipids are used to store energy in the bodies of animals and plants
• Proteins as long chains of amino acids and enzymes are made of proteins
● The human circulatory system and how it is related to the gas exchange system
● How the structures of the heart and the blood vessels are adapted to their
functions
● How red blood cells, white blood cells, platelets and plasma are adapted to their
functions in the blood
● How oxygen and carbon dioxide move between the air in the lungs and the blood
• Components of a healthy diet
• How substances are moved into and out of cells by diffusion, osmosis and active
transport
• The concept of surface area : volume ratio in determining if a transport system is
needed
• That larger multicellular organisms need a transport system because their surface
area : volume ratio makes direct diffusion of substances in and out of all cells
impossible on a realistic timescale
• DNA is a polymer made up of two strands that form a double helix
• Simple Mendelian genetics
• The process of transcription of the DNA in the nucleus and translation at the
ribosome to form proteins and affect the phenotype of an organism
• How the main sub-cellular structures of eukaryotic cells are related to their
functions, including the nucleus, mitochondria, chloroplasts and cell membranes
• The main differences between animal and plant cells
• The stages of mitosis
• The role of meiotic cell division in halving the chromosome number to form
gametes
• How random fertilisation during sexual reproduction brings about genetic variation

• How human interactions with ecosystems can have both positive and negative
effects on biodiversity

Try making revision notes or flash cards with the information. You can bring these
to lessons when we start each topic.

Reading around the subject
You will be given articles to read which are based on topics we a studying. This will
be the basis of an exam question in unit 5. It is worth your while reading scientific
articles. It helps build your scientific knowledge and you may learn new information
not taught on our course.
Read through the article below and answer the questions.

Article 1
Why do we have blood types?
More than a century after their discovery, we still don’t really know what blood
types are for. Do they really matter? Carl Zimmer investigates.
1. When my parents informed me that my blood type was A+, I felt a strange sense
of pride. If A+ was the top grade in school, then surely A+ was also the most
excellent of blood types – a biological mark of distinction.
2. It didn’t take long for me to recognise just how silly that feeling was and tamp it
down. But I didn’t learn much more about what it really meant to have type A+ blood.
By the time I was an adult, all I really knew was that if I should end up in a hospital
in need of blood, the doctors there would need to make sure they transfused me
with a suitable type.
3. And yet there remained some nagging questions. Why do 40 per cent of
Caucasians have type A blood, while only 27 per cent of Asians do? Where do
different blood types come from, and what do they do? To get some answers, I
went to the experts – to haematologists, geneticists, evolutionary biologists,
virologists and nutrition scientists.
4. In 1900 the Austrian physician Karl Landsteiner first discovered blood types,
winning the Nobel Prize in Physiology or Medicine for his research in 1930. Since
then scientists have developed ever more powerful tools for probing the biology of
blood types. They’ve found some intriguing clues about them – tracing their deep
ancestry, for example, and detecting influences of blood types on our health. And
yet I found that in many ways blood types remain strangely mysterious. Scientists
have yet to come up with a good explanation for their very existence.
5. “Isn’t it amazing?” says Ajit Varki, a biologist at the University of California, San
Diego. “Almost a hundred years after the Nobel Prize was awarded for this
discovery, we still don’t know exactly what they’re for.”

6. My knowledge that I’m type A comes to me thanks to one of the greatest
discoveries in the history of medicine. Because doctors are aware of blood types,
they can save lives by transfusing blood into patients. But for most of history, the
notion of putting blood from one person into another was a feverish dream.
7. Renaissance doctors mused about what would happen if they put blood into the
veins of their patients. Some thought that it could be a treatment for all manner of
ailments, even insanity. Finally, in the 1600s, a few doctors tested out the idea, with
disastrous results. A French doctor injected calf’s blood into a madman, who
promptly started to sweat and vomit and produce urine the colour of chimney soot.
After another transfusion the man died.
8. Such calamities gave transfusions a bad reputation for 150 years. Even in the
19th century only a few doctors dared try out the procedure. One of them was a
British physician named James Blundell. Like other physicians of his day, he watched
many of his female patients die from bleeding during childbirth. After the death of
one patient in 1817, he found he couldn’t resign himself to the way things were.
“I could not forbear considering, that the patient might very probably have been
saved by transfusion,” he later wrote.
9. Human patients should only get human blood, Blundell decided. But no one had
ever tried to perform such a transfusion. Blundell set about doing so by designing a
system of funnels and syringes and tubes that could channel blood from a donor to
an ailing patient. After testing the apparatus out on dogs, Blundell was summoned to
the bed of a man who was bleeding to death. “Transfusion alone could give him a
chance of life,” he wrote.
10. Several donors provided Blundell with 14 ounces of blood, which he injected into
the man’s arm. After the procedure the patient told Blundell that he felt better –
“less fainty” – but two days later he died.
11. Still, the experience convinced Blundell that blood transfusion would be a huge
benefit to mankind, and he continued to pour blood into desperate patients in the
following years. All told, he performed ten blood transfusions. Only four patients
survived.
12. While some other doctors experimented with blood transfusion as well, their
success rates were also dismal. Various approaches were tried, including attempts in
the 1870s to use milk in transfusions (which were, unsurprisingly, fruitless and
dangerous).
13. Blundell was correct in believing that humans should only get human blood. But he
didn’t know another crucial fact about blood: that humans should only get blood
from certain other humans. It’s likely that Blundell’s ignorance of this simple fact
led to the death of some of his patients. What makes those deaths all the more

tragic is that the discovery of blood types, a few decades later, was the result of a
fairly simple procedure.
14. The first clues as to why the transfusions of the early 19th century had failed
were clumps of blood. When scientists in the late 1800s mixed blood from different
people in test tubes, they noticed that sometimes the red blood cells stuck
together. But because the blood generally came from sick patients, scientists
dismissed the clumping as some sort of pathology not worth investigating. Nobody
bothered to see if the blood of healthy people clumped, until Karl Landsteiner
wondered what would happen. Immediately, he could see that mixtures of healthy
blood sometimes clumped too.
15. Landsteiner set out to map the clumping pattern, collecting blood from members
of his lab, including himself. He separated each sample into red blood cells and
plasma, and then he combined plasma from one person with cells from another.
16. Landsteiner found that the clumping occurred only if he mixed certain people’s
blood together. By working through all the combinations, he sorted his subjects into
three groups. He gave them the entirely arbitrary names of A, B and C. (Later on C
was renamed O, and a few years later other researchers discovered the AB group.
By the middle of the 20th century the American researcher Philip Levine had
discovered another way to categorise blood, based on whether it had the Rh blood
factor. A plus or minus sign at the end of Landsteiner’s letters indicates whether a
person has the factor or not.)
17. When Landsteiner mixed the blood from different people together, he
discovered it followed certain rules. If he mixed the plasma from group A with red
blood cells from someone else in group A, the plasma and cells remained a liquid. The
same rule applied to the plasma and red blood cells from group B. But if Landsteiner
mixed plasma from group A with red blood cells from B, the cells clumped (and vice
versa).
18. The blood from people in group O was different. When Landsteiner mixed either
A or B red blood cells with O plasma, the cells clumped. But he could add A or B
plasma to O red blood cells without any clumping.
19. It’s this clumping that makes blood transfusions so potentially dangerous. If a
doctor accidentally injected type B blood into my arm, my body would become loaded
with tiny clots. They would disrupt my circulation and cause me to start bleeding
massively, struggle for breath and potentially die. But if I received either type A or
type O blood, I would be fine.
20. Landsteiner didn’t know what precisely distinguished one blood type from
another. Later generations of scientists discovered that the red blood cells in each
type are decorated with different molecules on their surface. In my type A blood,

for example, the cells build these molecules in two stages, like two floors of a
house. The first floor is called an H antigen. On top of the first floor the cells build
a second, called the A antigen.
21. People with type B blood, on the other hand, build the second floor of the house
in a different shape. And people with type O build a single-storey ranch house: they
only build the H antigen and go no further.
22. Each person’s immune system becomes familiar with his or her own blood type.
If people receive a transfusion of the wrong type of blood, however, their immune
system responds with a furious attack, as if the blood were an invader. The
exception to this rule is type O blood. It only has H antigens, which are present in
the other blood types too. To a person with type A or type B, it seems familiar. That
familiarity makes people with type O blood universal donors, and their blood
especially valuable to blood centres.
23. Landsteiner reported his experiment in a short, terse paper in 1900. “It might
be mentioned that the reported observations may assist in the explanation of
various consequences of therapeutic blood transfusions,” he concluded with
exquisite understatement. Landsteiner’s discovery opened the way to safe, largescale blood transfusions, and even today blood banks use his basic method of
clumping blood cells as a quick, reliable test for blood types.
24. But as Landsteiner answered an old question, he raised new ones. What, if
anything, were blood types for? Why should red blood cells bother with building
their molecular houses? And why do people have different houses?
25. Solid scientific answers to these questions have been hard to come by. And in
the meantime, some unscientific explanations have gained huge popularity. “It’s just
been ridiculous,” sighs Connie Westhoff, the Director of Immunohematology,
Genomics, and Rare Blood at the New York Blood Center.
26. In 1996 a naturopath named Peter D’Adamo published a book called Eat Right 4
Your Type. D’Adamo argued that we must eat according to our blood type, in order
to harmonise with our evolutionary heritage.
27. Blood types, he claimed, “appear to have arrived at critical junctures of human
development.” According to D’Adamo, type O blood arose in our hunter-gatherer
ancestors in Africa, type A at the dawn of agriculture, and type B developed
between 10,000 and 15,000 years ago in the Himalayan highlands. Type AB, he
argued, is a modern blending of A and B.
28. From these suppositions D’Adamo then claimed that our blood type determines
what food we should eat. With my agriculture-based type A blood, for example, I
should be a vegetarian. People with the ancient hunter type O should have a meatrich diet and avoid grains and dairy. According to the book, foods that aren’t suited

to our blood type contain antigens that can cause all sorts of illness. D’Adamo
recommended his diet as a way to reduce infections, lose weight, fight cancer and
diabetes, and slow the ageing process.
29. D’Adamo’s book has sold 7 million copies and has been translated into 60
languages. It’s been followed by a string of other blood type diet books; D’Adamo
also sells a line of blood-type-tailored diet supplements on his website. As a result,
doctors often get asked by their patients if blood type diets actually work.
30. The best way to answer that question is to run an experiment. In Eat Right 4
Your Type D’Adamo wrote that he was in the eighth year of a decade-long trial of
blood type diets on women with cancer. Eighteen years later, however, the data
from this trial have not yet been published.
31. Recently, researchers at the Red Cross in Belgium decided to see if there was
any other evidence in the diet’s favour. They hunted through the scientific
literature for experiments that measured the benefits of diets based on blood
types. Although they examined over 1,000 studies, their efforts were futile. “There
is no direct evidence supporting the health effects of the ABO blood type diet,”
says Emmy De Buck of the Belgian Red Cross-Flanders.
32. After De Buck and her colleagues published their review in the American
Journal of Clinical Nutrition, D’Adamo responded on his blog. In spite of the lack of
published evidence supporting his Blood Type Diet, he claimed that the science
behind it is right. “There is good science behind the blood type diets, just like there
was good science behind Einstein’s mathematical [sic] calculations that led to the
Theory of Relativity,” he wrote.
33. Comparisons to Einstein notwithstanding, the scientists who actually do research
on blood types categorically reject such a claim. “The promotion of these diets is
wrong,” a group of researchers flatly declared in Transfusion Medicine Reviews.
34. Nevertheless, some people who follow the Blood Type Diet see positive results.
According to Ahmed El-Sohemy, a nutritional scientist at the University of Toronto,
that’s no reason to think that blood types have anything to do with the diet’s
success.
35. El-Sohemy is an expert in the emerging field of nutrigenomics. He and his
colleagues have brought together 1,500 volunteers to study, tracking the foods
they eat and their health. They are analysing the DNA of their subjects to see how
their genes may influence how food affects them. Two people may respond very
differently to the same diet based on their genes.
“Almost every time I give talks about this, someone at the end asks me, ‘Oh, is this
like the Blood Type Diet?’” says El-Sohemy. As a scientist, he found Eat Right 4
Your Type lacking. “None of the stuff in the book is backed by science,” he says. But

El-Sohemy realised that since he knew the blood types of his 1,500 volunteers, he
could see if the Blood Type Diet actually did people any good.
36. El-Sohemy and his colleagues divided up their subjects by their diets. Some ate
the meat-based diets D’Adamo recommended for type O, some ate a mostly
vegetarian diet as recommended for type A, and so on. The scientists gave each
person in the study a score for how well they adhered to each blood type diet.
37. The researchers did find, in fact, that some of the diets could do people some
good. People who stuck to the type A diet, for example, had lower body mass index
scores, smaller waists and lower blood pressure. People on the type O diet had lower
triglycerides. The type B diet – rich in dairy products – provided no benefits.
38. “The catch,” says El-Sohemy, “is that it has nothing to do with people’s blood
type.” In other words, if you have type O blood, you can still benefit from a socalled type A diet just as much as someone with type A blood – probably because
the benefits of a mostly vegetarian diet can be enjoyed by anyone. Anyone on a type
O diet cuts out lots of carbohydrates, with the attending benefits of this being
available to virtually everyone. Likewise, a diet rich in dairy products isn’t healthy
for anyone – no matter their blood type.
39. One of the appeals of the Blood Type Diet is its story of the origins of how we
got our different blood types. But that story bears little resemblance to the
evidence that scientists have gathered about their evolution.
40. After Landsteiner’s discovery of human blood types in 1900, other scientists
wondered if the blood of other animals came in different types too. It turned out
that some primate species had blood that mixed nicely with certain human blood
types. But for a long time it was hard to know what to make of the findings. The
fact that a monkey’s blood doesn’t clump with my type A blood doesn’t necessarily
mean that the monkey inherited the same type A gene that I carry from a common
ancestor we share. Type A blood might have evolved more than once.
41. The uncertainty slowly began to dissolve, starting in the 1990s with scientists
deciphering the molecular biology of blood types. They found that a single gene,
called ABO, is responsible for building the second floor of the blood type house.
The A version of the gene differs by a few key mutations from B. People with type
O blood have mutations in the ABO gene that prevent them from making the enzyme
that builds either the A or B antigen.
42. Scientists could then begin comparing the ABO gene from humans to other
species. Laure Ségurel and her colleagues at the National Center for Scientific
Research in Paris have led the most ambitious survey of ABO genes in primates to
date. And they’ve found that our blood types are profoundly old. Gibbons and

humans both have variants for both A and B blood types, and those variants come
from a common ancestor that lived 20 million years ago.
43. Our blood types might be even older, but it’s hard to know how old. Scientists
have yet to analyse the genes of all primates, so they can’t see how widespread our
own versions are among other species. But the evidence that scientists have
gathered so far already reveals a turbulent history to blood types. In some lineages
mutations have shut down one blood type or another. Chimpanzees, our closest living
relatives, have only type A and type O blood. Gorillas, on the other hand, have only
B. In some cases mutations have altered the ABO gene, turning type A blood into
type B. And even in humans, scientists are finding, mutations have repeatedly arisen
that prevent the ABO protein from building a second storey on the blood type
house. These mutations have turned blood types from A or B to O. “There are
hundreds of ways of being type O,” says Westhoff.
44. Being type A is not a legacy of my proto-farmer ancestors, in other words. It’s a
legacy of my monkey-like ancestors. Surely, if my blood type has endured for
millions of years, it must be providing me with some obvious biological benefit.
Otherwise, why do my blood cells bother building such complicated molecular
structures?
45. Yet scientists have struggled to identify what benefit the ABO gene provides.
“There is no good and definite explanation for ABO,” says Antoine Blancher of the
University of Toulouse, “although many answers have been given.”
46. The most striking demonstration of our ignorance about the benefit of blood
types came to light in Bombay in 1952. Doctors discovered that a handful of
patients had no ABO blood type at all – not A, not B, not AB, not O. If A and B are
two-storey buildings, and O is a one-storey ranch house, then these Bombay
patients had only an empty lot.
47. Since its discovery this condition – called the Bombay phenotype – has turned up
in other people, although it remains exceedingly rare. And as far as scientists can
tell, there’s no harm that comes from it. The only known medical risk it presents
comes when it’s time for a blood transfusion. Those with the Bombay phenotype can
only accept blood from other people with the same condition. Even blood type O,
supposedly the universal blood type, can kill them.
48. The Bombay phenotype proves that there’s no immediate life-or-death
advantage to having ABO blood types. Some scientists think that the explanation
for blood types may lie in their variation. That’s because different blood types may
protect us from different diseases.
49. Doctors first began to notice a link between blood types and different diseases
in the middle of the 20th century, and the list has continued to grow. “There are

still many associations being found between blood groups and infections, cancers and
a range of diseases,” Pamela Greenwell of the University of Westminster tells me.
50. From Greenwell I learn to my displeasure that blood type A puts me at a higher
risk of several types of cancer, such as some forms of pancreatic cancer and
leukaemia. I’m also more prone to smallpox infections, heart disease and severe
malaria. On the other hand, people with other blood types have to face increased
risks of other disorders. People with type O, for example, are more likely to get
ulcers and ruptured Achilles tendons.
51. These links between blood types and diseases have a mysterious arbitrariness
about them, and scientists have only begun to work out the reasons behind some of
them. For example, Kevin Kain of the University of Toronto and his colleagues have
been investigating why people with type O are better protected against severe
malaria than people with other blood types. His studies indicate that immune cells
have an easier job of recognising infected blood cells if they’re type O rather than
other blood types.
52. More puzzling are the links between blood types and diseases that have nothing
to do with the blood. Take norovirus. This nasty pathogen is the bane of cruise
ships, as it can rage through hundreds of passengers, causing violent vomiting and
diarrhoea. It does so by invading cells lining the intestines, leaving blood cells
untouched. Nevertheless, people’s blood type influences the risk that they will be
infected by a particular strain of norovirus.
53. The solution to this particular mystery can be found in the fact that blood cells
are not the only cells to produce blood type antigens. They are also produced by
cells in blood vessel walls, the airway, skin and hair. Many people even secrete blood
type antigens in their saliva. Noroviruses make us sick by grabbing onto the blood
type antigens produced by cells in the gut.
54. Yet a norovirus can only grab firmly onto a cell if its proteins fit snugly onto the
cell’s blood type antigen. So it’s possible that each strain of norovirus has proteins
that are adapted to attach tightly to certain blood type antigens, but not others.
That would explain why our blood type can influence which norovirus strains can
make us sick.
55. It may also be a clue as to why a variety of blood types have endured for
millions of years. Our primate ancestors were locked in a never-ending cage match
with countless pathogens, including viruses, bacteria and other enemies. Some of
those pathogens may have adapted to exploit different kinds of blood type antigens.
The pathogens that were best suited to the most common blood type would have
fared best, because they had the most hosts to infect. But, gradually, they may
have destroyed that advantage by killing off their hosts. Meanwhile, primates with

rarer blood types would have thrived, thanks to their protection against some of
their enemies.
56. As I contemplate this possibility, my type A blood remains as puzzling to me as
when I was a boy. But it’s a deeper state of puzzlement that brings me some
pleasure. I realise that the reason for my blood type may, ultimately, have nothing
to do with blood at all.
Questions
1. Paragraph 20 states, “In my type A blood, for example, the cells build these
molecules in two stages, like two floors of a house. The first floor is called an H
antigen”. What is an antigen?
2. In paragraph 22, the author describes the result of receiving a mis-matched
blood transfusion as “If people receive a transfusion of the wrong type of blood,
however, their immune system responds with a furious attack”. Describe the series
of events that would lead to the immune system attacking the invading cells.
3. In paragraph 41, a mutation of the ABO gene prevents the formation of an
enzyme involved in antigen synthesis. Explain how a gene mutation can lead to a nonfunctioning enzyme.
4. Suggest why the type A diet (paragraph 37) could result in lower body mass index
scores and smaller waists.
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If you have 30 minutes to spare, here are some great presentations (and free!) from world leading scientists and
researchers on a variety of topics. They provide some interesting answers and ask some thought-provoking
questions. Use the link or scan the QR code to view:

A New Superweapon in the Fight Against
Cancer
Available at :
http://www.ted.com/talks/paula_hammon
d_a_new_superweapon_in_the_fight_agai
nst_cancer?language=en
Cancer is a very clever, adaptable disease.
To defeat it, says medical researcher and
educator Paula Hammond, we need a new
and powerful mode of attack.
Why Bees are Disappearing
Available at :
http://www.ted.com/talks/marla_spivak_
why_bees_are_disappearing?language=en
Honeybees have thrived for 50 million
years, each colony 40 to 50,000 individuals
coordinated in amazing harmony. So why,
seven years ago, did colonies start dying
en-masse?
What Doctors Don’t Know About the
Drugs They Prescribe
Available at :
http://www.ted.com/talks/ben_goldacre_
what_doctors_don_t_know_about_the_d
r
ugs_they_prescribe?language=en
When a new drug gets tested, the results
of the trials should be published for the
rest of the medical world — except much
of the time, negative or inconclusive
findings go unreported, leaving doctors
and researchers in the dark.

Growing New Organs
Available at :
http://www.ted.com/talks/anthony_atala_
growing_organs_engineering_tissue?langu
age=en
Anthony Atalla's state-of-the-art lab grows
human organs — from muscles to blood
vessels to bladders, and more.

Research, reading and note making are essential skills for A level Biology study. For the following task you are
going to produce ‘Cornell Notes’ to summarise your reading.

1. Divide your page into 2. Write
like this date and topic at the
top of the page

the name, three sections

3. Use the large box 4. Review
identify the key

and to make notes. Leave

a space between points in the left

hand

separate ideas. box
Abbreviate where possible.

5. Write a summary of the main

ideas in the bottom space

The Big Picture is an excellent publication from the
Wellcome Trust. Along with the magazine, the
company produces posters, videos and other
resources aimed at students studying for GCSEs and
A level.
For each of the following topics, you are going to use
the resources to produce one page of Cornell style
notes.
Use the links or scan the QR code to take you to the
resources.

Topic 1: The Cell
Available at: http://bigpictureeducation.com/cell
The cell is the building block of life. Each of us starts
from a single cell, a zygote, and grows into a complex
organism made of trillions of cells. In this issue, we
explore what we know – and what we don’t yet know
– about the cells that are the basis of us all and how
they reproduce, grow, move, communicate and die.

Topic 2: The Immune System
Available at:
http://bigpictureeducation.com/immune
The immune system is what keeps us healthy in spite
of the many organisms and substances that can do us
harm. In this issue, we explore how our bodies are
designed to prevent potentially harmful objects from
getting inside and what happens when bacteria,
viruses, fungi or other foreign organisms or
substances breach these barriers.

Topic 3: Exercise, Energy and Movement
Available at:
http://bigpictureeducation.com/exercis
e-energyand-movement
All living things move. Whether it’s a plant growing
towards the sun, bacteria swimming away from a
toxin or you walking home, anything alive must move
to survive. For humans though, movement is more
than just survival – we move for fun, to compete and
to be healthy. In this issue we look at the biological
systems that keep us moving and consider some of
the psychological, social and ethical aspects of
exercise and sport.

Topic 4: Populations Available at:
http://bigpictureeducation.com/populations What’s the first
thing that pops into your mind when you read the word
population? Most likely it’s the ever-increasing human
population on earth. You’re a member of that population,
which is the term for all the members of a single species
living together in the same location. The term population
isn’t just used to describe humans; it includes other animals,
plants and microbes too. In this issue, we learn more about how populations grow, change and move, and why
understanding them is so important.

Topic 4: Health and Climate Change
Available at: http://bigpictureeducation.com/healthand-climate-change
The Earth’s climate is changing. In fact, it has always
been changing. What is different now is the speed of
change and the main cause of change – human
activities. This issue asks: What are the biggest
threats to human health? Who will suffer as the
climate changes? What can be done to minimise
harm? And how do we cope with uncertainty?

Science on Social Media
Science communication is essential in the modern world and all the big scientific companies,
researchers and institutions have their own social media accounts. Here are some of our top
tips to keep up to date with developing news or interesting stories:

Follow on Twitter:
A level Biology – A hub for GCSE and A level biology students
@flagellum_bio
A Level Biology – alevelbiology.co.uk provides resources for AQA, OCR and Edexcel A-Level Biology.
@alevelbiologyuk
David Chalk –daily revision tips for AS and A2 Biology
@teacherchalky1
Understand Biology – news stories relating to A level knowledge and understanding
@a_level_biology
Sci Curious – feed from writer and Bethany Brookshire tweeting about good, bad and weird
neuroscience
@scicurious
Carl Zimmer – Science writer Carl blogs about the life sciences
@carlzimmer
Virginia Hughes – science journalist and blogger for National Geographic, keep up to date with
neuroscience, genetics and behaviour
@virginiahughes
Maryn McKenna – science journalist who writes about antibiotic resistance
@marynmck
Molecular Biology - latest news, research, books and journals in molecular biology, cell
biology, genetics, stem cells, cancer and biotechnology @molecular
Find on Facebook:
Nature - the profile page for nature.com for news, features, research and events from Nature
Publishing Group
Marine Conservation Institute – publishes the latest science to identify important marine ecosystems
around the world.
National Geographic - since 1888, National Geographic has travelled the Earth, sharing its amazing
stories in pictures and words.
Science News Magazine - Science covers important and emerging research in all fields of science.
BBC Science News - The latest BBC Science and Environment News: breaking news, analysis and
debate on science and nature around the world.

The following 40 minute test is designed to test your recall, analysis and evaluative skills and knowledge.
Remember to use your exam technique: look at the command words and the number of marks each question is worth.
A suggested mark scheme is provided for you to check your answers.

1.

a) What are the four base pairs found in DNA?
……………………………………………………………………………………………………………………………………………………………………….
(2)
b) What does DNA code for?
……………………………………………………………………………………………………………………………………………………………………….
(1)
c) Which organelle in a cell carries out this function?
……………………………………………………………………………………………………………………………………………………………………….
(1)

2.

a) What theory did Charles Darwin propose?
……………………………………………………………………………………………………………………………………………………………………….
(1)
b) Why did many people not believe Darwin at the time?
……………………………………………………………………………………………………………………………………………………………………….
(1)
c) Describe how fossils are formed.
……………………………………………………………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………………………………………………………….
(3)
d) The fossil record shows us that there have been some species that have formed and some that have become
extinct.
i) What is meant by the term ‘species’?

……………………………………………………………………………………………………………………………………………………………………….
(2)
ii) Describe how a new species may arise:

……………………………………………………………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………………(3)
3. Ecologists regularly study habitats to measure the species present and the effect of any changes. One
team of ecologists investigated the habitat shown in the picture below:

Image taken from http://www.macaulay.ac.uk/soilquality/Dune%20Succession.pdf

a) Define the following keywords:
i) Population
…………………………………………………………………………………………………………………………………………………………………
ii)
Community
…………………………………………………………………………………………………………………………………………………………………
(2)
b) Give an example of one biotic factor and one abiotic factor that would be present in this habitat.
Biotic: ………………………………………………………………………………………………………………………………………………………
Abiotic: ………………………………………………………………………………………………………………………………………………………
(2)
c) Describe how the ecologists would go about measuring the species present between the coast and the
inland.
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………

(6)
4.

Every living organism is made of cells.

Image taken from http://prestigebux.com/worksheet/label-an-animal-cell-worksheet

a) Label the following parts of the animal cell:
2 ……………………………………………………………………………………………………………………………………………………………
5 ……..……………………………………………………………………………………………………………………………………………………
8 …………………………………………………………………………………………………………………………………………………………..
(3)
b) Describe how the structure of the cell membrane is related to its function?
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
(3)
5.

A medical research team investigated how quickly the body deals with glucose after a meal. They
studied the blood glucose concentration of people who exercised versus those who did not. Here are
their results:

Hours after eating

Image taken from https://memoirsofanamnesic.wordpress.com/category/blood-glucose/

a) What organ in the body regulates blood glucose concentration?
…………………………………………………………………………………………………………………………………………………………………
(1)

b) Explain the stages that would bring about a return to normal blood glucose concentrations.
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
(4)
c) Name one variable the researchers will have controlled.
…………………………………………………………………………………………………………………………………………………………………
(1)
d) The researchers made the following conclusion:
“Blood glucose returns to normal values for all people after 4 hours”
To what extent do you agree with this conclusion.
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
(3)
6. Scientists need to be able to interpret data in graphs to decide if there are trends in the results. For
each graph below, describe the trend.

……………………………………………………………

……………………………………………………………

……………………………………………………………

……………………………………………………………(4)

Images taken from: http://www.everythingmaths.co.za/science/lifesciences/grade-10/05-support-and-transport-systems-inplants/images/56aff2f9b6c5b041688f745ca928990c.png
http://www.bbc.co.uk/staticarchive/afa3f2b16b4d58d077943c96929c9a4020fea83a.gif
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http://www.rpi.edu/dept/chem-eng/Biotech-Environ/Projects00/temph/enzyme.html
http://www.myearthwatchexperience.com/Essential%20Ecology.htm

Suggested Mark Scheme:

Question

Answer

Marks

1

a

Adenine-Thymine CytosineGuanine

1
1

b

Protein/enzymes

1

c

Ribosomes

1

a

Evolution (by natural selection)

1

b

Not enough evidence

1

c

(Plant/animal dies) and is quickly buried in sediment
Not all conditions for decay are present
Hard parts of the body are replaced by minerals

1
1
1

i

Organisms that can reproduce to produce viable offspring/offspring
that can also reproduce (fertile)

1

ii

3 from
Geographical isolation/named example
Mutation of genes
Natural Selection/selective advantage
Species can no longer interbreed (not produce fertile offspring)

2

d

3

a

b

c

©

1
1
1
1

i

A group of organisms, all of the same species, and all of whom live
together in a particular habitat.

1

ii

The total of all populations living together in a particular habitat.

1

Biotic – one from:
Predators, prey, plant, microbes
Abiotic – one from:
Availability of water, temperature, mineral concentration, reference
to climate/weather
Measure out a transect
Using a tape measure
Use a quadrat
At regular (named) intervals
Identify species present
Using a key/guide

1
1
1
1
1
1
1
1

4

A

2 Nucleolus
5 Smooth Endoplasmic Reticulum
8 Golgi body

Question

Answer

4

Any 3 from the following structure and function must be given.
Lipid bilayer - has a hydrophobic inside and hydrophilic outside,

b

allowing for selective permeability
Proteins - allow for specific substances to come or some molecules to
pass through
Cholesterol - allows for fluidity of the membrane

5

1
1
1
1

a

Pancreas

1

b

3 from
Pancreas detects change

c

Any one from:
Amount of chocolate, time taken to eat, other food/drink
consumed, age, gender, weight, fitness level/metabolic rate,
health/pre existing conditions, use of medicines/drugs

d

Any three from
Data suggests that blood glucose returns to normal

1
1
1
1
1
1
1

Doesn’t show how much exercise has been done
Doesn’t say age/gender/other named variable
May only be true for chocolate/only one type of food investigated

1
1
1
1

Top left: transpiration increases when wind speed increases/there is a

1

positive correlation
Top right: rate increases with pH until the optimum is reached, after
the optimum, rate decreases
Bottom left: Increasing light initially increases the rate of
photosynthesis, but after a while remains constant
Bottom right: Population increases slowly at first and then increases at
a greater rate/increases exponentially
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Marks

Glycoproteins - for cell identification they serve as markers

Insulin secreted
By alpha cells
Respiration increased
Uptake of glucose increased
Liver increases storage of glucose as glycogen

6

1
1
1

1
1
1
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