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Welcome to the lab

Cells and Movement

Breathing and digestion
Relationships within ecosystems
Photosynthesis and respiration

Reproduction

Health and disease
Key concepts
Slides with this icon
are for separate or
Cells and control triple science
students only

Ecosystems

Genetics

Natural selection and genetic modification
*Plant structure and function

Animal coordination and homeostasis

Exchange and Transport
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Communicable
dissaze

Mon-communicable
diseaze

Cardiovascular
dissaze

Malnutrition

Secondary Infection

Antibody

Antigen

Antibiotics

A disease caused by a pathogen that can be passed from an
infected individual te others. Alse called an infectious

disease.

A disease that cannot be passed from individuals to those
around them. Examples include inherited diseases and

some dizeases caused by lifestyle.

A disease in which the heart or drculatory system does not

function properly.

Health problems caused by a diet that contains too little or

too much of one or more nutrients.

An infection due to the immune system being weakened
previoushy by a different pathogen weakened previously by

a different pathogen.

A protein produced by lymphocytes.

It attaches to a specific

antigen on a microorganism and helps to destroy it.

A protein on the surface of a cell. White blood cells are able
to recognise pathogens because of their antigens.

A substance that, when inside the body, either kills bacteria

or stops them growing.

Preclinical Testing

Potential new drug is tested

on cells in a laboratory.

Animal Testing

Drug is tested on live animals to
test whether the drug works and
whether it may be toxic or harmful.
Small Clinical Trail

Drug is tested open a small group
of healthy volunteers to test for .

any potential side effects. .1
Large Clinical Trial 1ni
Drug is tested on a larger group
of volunteers incduding those that = s -; =
; L ]
have the target illmess to test for - #ﬂ?
the correct dosage with the least ¥ ¥ L
side effects. T # ¥ ?
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Pathogenic Diseases

BACTERLG

risk of becoming ochese.

There are two methods that can be used to measure obesity — BMI and waist:hip ratio.
For the waist:hip ratio if a person has a value greaterthan 1 it means they are more at

Skir

of providing protedtion fram pithogess

Hard to panetiate waterproof
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BMI = Mass (kg)
Height {m)?

Waist:Hip Ratio = Waist Circumference
Hip Circumference
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Risk factors can increase the chances of a person developing a non-communicable disease.

I o I |- > | i ""F-.
! i
X S ! L A An unbalanced diet, drinking too much alcohol, smoking, lack of exercise, obesity and air

pollution are all risk factors.
Eacleria are
digusted 5TI's are caused by pathogens transmitted by the exchange of bodily fluids as a result of

unprotected sexual intercourse.
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Commaonly misspelt words

1. Communicable
2. Disease

3.  Vaccination
4. Immunisation
5. Lymphocyte

6. Phagocyte

Prior learning recap:

7. Cardiovascular
8. Cilia

9. Hydrochloric
10. Hygiene

11. Tuberculesis

12. Chlamydia

Quick fire questions (Answers can

be found on knowlegde organiser):

1. Which pathogen cause malaria?
2. How can HIV be transmitted
from one person to another?
3. Put these stages of drug testing
in the correct order
a) Large clinical trial
b) Animal testing
¢)  Small clinical trial
d) Pre-clinical trail

4. What are the risks of an artery
being fully blocked by a build up of
fat?

5. Identify the physical barrier the
body has to protect itself from
pathogens.

6. Identify the chemical barriers
that body has to protect itself from
pathogens.

7. What classification would be given
to a person with a BMI of 327

Useful links
Communicable disease
https:/fwew bbc.co.uk/bitesize feuides fztsOya|
P
Mon-communicable disease
https:/fwww bbe couk/bitesize fguides78pcsrd

Medicine Testing

https: /e bbc.co.uk/bitesize fguides fzx3wed
mrevision/1

Disease Prevention

https:/fwew bbc.co.uk/bitesize fguides fzwtgphb
k/revision/1

Wider Uses

At home (parents/ carers may be
able to help with this):

1. BMI Colculation - using a pair of
weighing scales weigh yourself (or a
person inyour househaold) in kilograms
(Kg).

2. MNext measure your height (or the
height of a person in your household)
in centimetres (cm)

3. Finally take your data and use the
EMI calculation on the previous page
to calculate the BMI.

4. Find out which group the BMI falls
into.

5. Isthe BMI accurate? How could a
person’'s BMI change as they are
growing?
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Eukaryotes complex organisms Prokaryotes simpler organisms Prefixes
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Specialised cells

Enzymes Activity

Enzymes catalyse and speed up specific reactions in living organisms.

The activity of enzymes is affected by changes in temperature, pH and substrate

concentration

Enzymes activity has an
optimum temperature

Enzyme activity has an
optimum pH

Increasing substrate
concentration increases
rate {limited by number of
active sites)

rate of reaction

[i] 10 20 a0 40 &0 &0 70
temperaiure [ “C

rate of reaction

RoacSon rabe

Subsraie conceniraion

nutrients in the
fertilise | cytoplasm, haploid
Egg d by o | nucleus and changes
sperm | in the cell membrane
after fertilisation
streamlined with a
long tail
ST QD fertilise acrosome containing
on eqg enzymes
large number of
mitochondria,
haploid nucleus
Ciliate ;ﬂm push Thin layer of moving
d 1% and hairs on the surface
epithe move of the cells called
lial cell | = mucus cilia.
Enzymes

The ‘lock and key theory’ is a simplified model
to explain enzyme action

Large changes in temperature or pH can stop the enzyme from working (denature).

Temperature too high

pH too high or too low

—i

—_—

nEyme Enzyme-Gulbsirate

Complox

Eneypmes

Enzyme changes shape (denatures) the substrate no longer fits the active site.

Rate of reaction

Enzymes catalyse specific reactions in living
organisms due to the shape of their active site.

Rate of reaction =

Units

1 _ Change
: Rate of reaction = ———
Time Time
em? sl
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Digestive enzymes

Transport in cells

Digestive enzymes speed up the conversion of large insoluble
molecules (food) into small soluble molecules that can be
absorbed into the bloodstream.

Carbohydr
ases (e.g.
amylase)

Proteases

Lipases

E

Made in Break down
salivary carbohydrates to
glands, simple sugar (e.g.
pancreas, amylase breaks
small down starch to
intestine glucose).
Made in Break down
stomach, protein to amino
pancreas acids.
Made in
pancreas Break down lipids
(works in (fats) to glycerol
small and fatty acids).
intestine)

Movement of E.g. O, and CO,in gas
Diffusion particles in a exchange, urea in kidneys.
No energy solution or gas from | Factors that affect the rate are
required a higher to a lower | concentration, temperature
concentration and surface area.
E.g. Plants absorb water from
. Movement of water | the soil by osmosis through
Osmosis ; . .
from a dilute their root hair cells. Plants use
No energy . .
. solution to a more water for several vital
required . .
concentrated processes including
solution photosynthesis and
transporting minerals.
. Movement o . .
Active . f E.g. movement of mineral ions
particles from a .
transport . . into roots of plants and the
dilute solution to a .
ENERGY movement of glucose into the
: more concentrated . .
required small intestines.

solution

The products of digestion are used to build new carbohydrates,
lipids and proteins. Some glucose is used for respiration.

Food tests
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. Banadicts to the) brick rad - e the selutionS | Typepg
R&dutlﬂn solution) with L'F’"d suspansion o i
Sugar sumspahnaish la reduzing [knawn B: ll:-ﬂ-d and | © Q:d}".lf
;'I :::hr 2 wly as the ;:ruunhhf ﬂ'll_:;‘?'
mina im o waber [grl\lolnn:: Ermulsien ’ i
bath ot bailing | ¥ 0 ¥ test]  |2.) Than add lipid
peint and losk erangs | woler and lock
for @ colour lam mrgar for o calour
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Calculate percentage gain/loss of mass in osmosis.

) (final mass — initial mass)
% change in mass = —— x 100
initial mass

Calorimetry

‘_a
Thermometber ————
-‘-' ] ——- L
———7 | W [Stirring
- W e

The energy in food can
be calculated by how
much it heats up water

¥ . -
e when it burns in a
Water Smuple *’"’ = - calorimeter.
||.ur||

Wire =)
Ignition box

Temperature
Reader
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Mitosis: Cell Division for growth and repair

https://www.bbc.co.uk/bitesize/guides/zpkxBmn/revision/3

Keyword | Definition
cell cycle A sequence of growth and division that happens in cells.
daughter cell | New cell produced by cell division.
diploid A cell with two sets of chromosomes.
haploid A cell with one set of chromosomes.
mitosis Cell division to produce two daughter cells that are
genetically identical to the parent.
spindle fibre | Filament formed in a cell during mitosis, which helps to

differentiate

separate chromosomes.

To change into different types.

stem cell

Unspecialised cell that continues to divide by mitosis to
produce more stem cells and cells that differentiate into
specialised cells.

Stem Cells: https:/iwww.bbe.co.uk/bitesize/suides/zplkx8mn/revision/7

==
early stage

mmkrys

T Embryonic
stem cells

Adult blood
stem cells

f.

"
-

PN O

- 'l"__:

a® 5 (@

Different types of blood cells

LT

e tentrosome

Interphase o’ chromosome
i
VN

Prophase . 0 “ Chromosomes pair up
Metaphase . l - Chromosomes line up at equator

\ mitotic spindle
Anaphase . k } - Sister chromatids pulled apart
Telophase & { j 3
Cytokinesis Cell pinches in the middle

. .
0 0 Two identical daughter cells

Useful links

Stem cells: https:/iwww.bbe.co.ukibitesize/guides/zploc@mnirevision/8

Pros and cons: https:/iwww.bbe.co.uk/bitesize/guides/zpkx8mnirevision/?

nervous system: https:[iwww.bbe.co.uldbitesize/guides/zp8édxsirevision/|

Interesting facts/ links: Real life example of someone having stem cells
https:/lwww.youtube.com/watch?v=cEB86546TCIE
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Keyword | Definition

stimulus Change in a factor (inside or outside the body) thatis
detected by receptors.

effector Muscle or gland in the body that performs an action when

an impulse from the nervous system is received.

The reflex arc https:if'www.bbe.co.ukibitesize/guides/zp8&dxsirevision/2

sensory neurcne | Neurone that carries impulses from receptor cells,

towards the central nervous system.

motor neurone | Neurone that carries impulses to effectors.

relay neuraone | A short type of neurone found in CNS that links sensory,

motor and other relay neurones.

myelin sheath | Fatty covering around the axons of many neurones.

axon The long extension of a neurone that carries an impulse

away from the dendron or dendrites towards other

synapse Point at which two neurones mest.

https:/iwww.bbc. co.ukl/bitesize/guides/zp8bdxs/revision/ |

Rapid, automatic responses to protect the body. Remember to learn the
sequence: Stimulus —preceptor —y sensory neuron — relay neuron
— motor neuron—seeffector —weresponse.

I. . A Sensory Neuron
i-®; '
18 \ o o &
Stimulus Receptar =
e Decizinn mak
} L
e P
' ; Moter Madtfon
R
e Effector

When an impulse reaches
an axon terminal, a
neurontransmitter is
released into the gap.
This is detencted by the
next neurone, which
generates a new impulse.
Synapses slow down
neurotransmission.
Neurotransmitters are
ONLY released at axon
terminals so the impulse
can only flow in one
direction. Synpases can
also build impulses from
several neurones into one
neurone,

Every living thing needs to be able to grow and repair itself. The process of
growth and repair reguires news cells, these are producad in the cell cycle.

Growth of an organism is an increase in size as a result of an increase in the
number or size of cells; it is recorded using measurements eg mass or length.

Cell differentiation (specialisation) only occurs in the embryo in animals but
occurs in adult plants throughout life in the meristem and root tip.

Changes in cells can lead to uncontrollable cell division, or cancer. This rapid
cell division produces lumps of cells called tumours.

The CNS [Central Nervous System) is just the brain and the spinal cord.
Merves make up the rest of the nervous system. This system allows all parts
of the body to communicate using electrical signals called impulses.

Receptor cells create impulses which usually travel to the brain to tell us
everything that is happening around us, for example this way we know if it is
hot or cold. The brain processes this information, and can cause a response.
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DNA Structure

Variations

Human Genome
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The genome is the entire DNA of an
organism.

It is of great importance for future
medical developments

Nucleus

Genetic material in the nucleus is composed of a
chemical called DNA.
A geneis a small section of DNA on a
chromosome.

DNA is a polymer made up of two strands of
nucleotides forming a double helix.
Each nucleotide consists of a common sugar,
phosphate and base.

In DNA, C always linked to G on the opposite
strand and Ato T.

Extracting DNA

DNA can be extracted from fruit

Dissolve salt and washing up liquid together with
a mashed up sample of fruit (kiwi fruit is good)
and place in a 60°C water bath for 15 minutes.

Filter and add protease solution to the filtrate in
a boiling tube. Tilt the boiling tube and carefully
add ice cold ethanal.

The white layer that forms at the interphase is
DNA and can be pulled out on a glass rod

Searching Understan Tracing
for genes ding and migration
linked to treatment patterns
different of from the
Genetic and environmental variations types of inherited past.
disease. disorders.
Variation: difference in the characteristics
of individuals in a population may be due to cell divisions
A Mitosis Meiosis
. combinat-
Genetic Environmental ion of No. of cells 7 4
causes mdUCEd
. , causes genes and p
{inheritance) .
enwrc;nmen N'U 'Uf
chromosome in 46 46
parent cell
There is usually extensive genetic variation
within the population of a species e.g. hair No of )
colour, skin colour, height that can also be chromosome in 46 23
affected by environment e.g. nutrition, daughter cell
sunlight. Haploid or
. Diploid Haploid
diploid P P
Genetic variations Body cells or Body Sex cells
sex cells cells
All genetic variation arises in mutation, No. of cell
. One Two
most have no effect on phenotype, some division
influence but very rarely a single mutation Asexual or
determines phenotype. Asexual Sexual
sexual
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Meiosis

Reproduction

Meiosis halves the number of chromosomes

Gametes are made in reproductive organs (in animals
ovaries and testes)

Cells divide by meiosis to form gametes

Sexual

Asexual

Needs two parents.

Only one parent needed (quicker).

Produces variation in the offspring.

Identical offspring (no variation).

Stages of Meiosis

If the environment changes variation
gives a survival advantage by natural
selection.

Vulnerable to rapidly changing conditions
due to lack of variation.

Copies of the genetic
information are made. = | 1 |

The cell divides twice to
form four daughter cells
each with half the
number of chromosomes.

All haploid gametes are
genetically different from
each other.

Negative mutations are not always
inherited.

Negative mutation can affect all
offspring.

Natural selection can by speeded up
using selective breeding to increase
food production.

Food/medicine production can be
extremely quick.

Define terms linked to genetics

The new cell divides by mitosis. The number of cells
increase. As the embryo develops cells differentiate.

Fertilisation

r h
I'\.'I
]

Gametes join at fertilisation to restore the number of
chromosomes

Gamete Sex cells produced in meiosis.
Zygote Single cell that results from fusion of egg and sperm cell.
Chromosome | Along chain of DNA found in the nucleus.
Gene Small section of DNA that codes for a particular protein.
Allele Alternate forms of the same gene.
Dominant A type r:rf allele.— always ea::pressed if only one copy present and
when paired with a recessive allele.
At — i i
Recessive vpel of allele — only expressed when paired with another
recessive allele.
Homozygous | Pair of the same alleles, dominant or recessive.
Heterozygous | Two different alleles are present 1 dominant and 1 recessive.
Genotype Alleles that are present for a particular feature e.g. Bb or bb
Phenotype Physical expression of an allele combination e.g. black fur, blonde

hair, blue eyes,
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Genetic inheritance

Genetic crosses: probabilities and ratios

Using a punnet square (using mouse fur
colour as an example)

Sex determination

Female Male

XX XY

Gamates }{ Y

X XX XY
X XX XY

The probability of a male of female
child is 50%. The ratio is 1:1

Parent Black fur White fur
phenotype R,
Parent
Gregor Mendel BB bb
genotype
In the mid 19 century carried out breeding
experiments on plants In each egg In each sperm
What — .
Inheritance of each characteristic is determined gametesare | B)
by units that are passed on to descendants present \BJ b | ™~
unchanged.
Chromosomes had not yet been discovered so Gametes E . E
the mechanism for inheritance was unknown. B =Bb | Bb
B Bb Bb

Using a family tree

The probability of black fur offspring
phenotype is 100%. All offspring genotypes
are hetarozygous (Bh).

Crossing two heterozygous mice (Bh)

Mother Father
O+

© [ |

Amy Peter Sam

Key
O Fernale without disorder

. Female with disarder
l:l Male without disorder

. Male with disorder

Alleles
The alleles Maost
Some .
. . present operate characteris
characteristics .
at a molecular tics are as
are controlled
. level to develop a result of
by a single . .
characteristics multiple
gene e.g. fur
that can be genes
colour, colour . ;
. expressed as a interacting.
blindness.
phenotype.
Dominant Recessive
Represented by a Represented by a lower
capital letter e.g. B. case letter e.g. b.

3 possible combinations:
Homozygous dominant BB
Heterozygous dominant Bb
Homozygous recessive bb

Gametes | B b
B BB Bb
b Eb bhb

Some disorders are inherited on the
chromosomes that determine sex
(e.g. colour blindness in men)

The probability of black fur is 75% and white
fur 25%. The ratio of black to white mice is
3:1

The X chromosome carries one
normal or one faulty allele (the
normal is dominant). The shorter Y
chromosome does not carry the
allele and so X chromosome allele is
always expressed in men.
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Making new proteins (protein synthesis)
transcription and translation

Blood groups

Composed of chains of amino acids. A sequence
of 3 bases (codon) codes for a particular amino
acid.

Repeating nucleotide units

DNA is polymer made from four different
nucleotides. Each nucleotide consists of a
commaon sugar, phosphate group and one of 4
different bases A, C, G& T

Not all parts code for proteins. Non-coding parts
can switch genes on and off. Mutations may
affect how genes are expressed.

Genetic variants

O
2
-
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ACADEMY

Affects phenotype by influencing

RNA polymerase binds to non-coding DNA
located in front of a gene.

4

RNA polymerase produces a complementary
mRNA strand from the coding DNA of the gene.

4

mRMNA moves from the nucleus and attaches to a
ribosome in the cytoplasm.

{

Ribosomes translate each triplet of bases
(codons) into specific amino acids according to
mRNA template

4

Amino acids are transferred to the ribosome by
tRNA.

Amino acids are linked together to form
polypeptides.

Blood type Genotype
A I, 1° |AO
I I* |AA
B %, 1° |BO
I, 1°® BB
AB INI® |AB
o 4 b 00

Determined by multiple alleles
(A,B,0) and codominance

AD, AA blood group A

BO, BB blood group B

00 blood group O

AB blood group AB. A and B are
codominant

ir;;r;n the binding of RNA polymerase and
g altering the quantity of protein
DNA
produced.
Affects phenotype by altering the
In coding sequence of amino acids and

DNA therefore the activity of the protein
produced.

A sequence of 3 bases is the code for a particular
amino acid. The order of bases controls the order
in which each amino acids combine and fold to
produce a specific shaped protein such as
Enzymes..
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Charles Darwin

Alfred Wallace

Evidence for evelution

Antibiotic resistance in bacteria provides
evidence for evolution.

Mutations produce antibiotic resistant strains

which can spread

Resistant strains are not killed.

Strain survives and reproduces.

Theory of evolution by natural selection Independently proposed the theory of

evolution by natural selection
Individual organisms within a species show

People have no immunity to strain and
treatment is ineffective.

Published joint writings with Darwin in
1858,

a wide range of variation for a
characteristic.

The beneficial characteristics are passed on to
offspring in genes.

Individual most suited to the environment Worked worldwide gathering evidence.

Evidence for Human evolution

Fossils

Stone tools

are more likely to breed successfully.

Best know for work on warning
colouration in animals and his theory of
speciation.

Characteristics enable individuals to
survive are then passed on to the next

Ardipithecus ramidus
‘Ardi’ from 4.4 million
years ago

Earliest simple
stone tools from 3.3
million years ago.

generation.

Did much pioneering work on speciation
but more evidence over time has led to
our current understanding.

Developed since its proposal from
information gathered by other scientists.

Australopithecus
afarensis ‘Lucy’ from 3.2
million years ago

The age of different
layers of rock can
be dated. Stone

Evidence from around the world, experimentation, geology, fossils, discussion with
other scientists (Alfred Wallace) lead to:

Leakey's discovery of
Homo habilis from1.6
million years ago

tools found in those
layers are the same
age.

Charles Darwin published ‘On the Origin of the Species’ (1859)

Evidence for evolution from pentadactyl limb

Slowly accepted; challenged creation theory (God), insufficient evidence at time,
mechanism of inheritance not yet known.

Both Darwin and Wallace’s work contributed to the modern science of genetics and
‘molecular biology’.
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Darwin suggested that
the five finger
(pentadactyl) limb
found across many
vertebrates suggest a
common ancestar




Classification of living

Selective breeding

Five kingdoms of life

Was proposed by Carl Linnaeus in the
1700s.

Choosing parents with the desired
characteristics from a mixed
population (see below)

Genetic Engineering

Meodification of the genome of an organism to
introduce desirable characteristics

KS4 Science

The five kingdoms are
animals, plants, fungi, protista, prokaryotes

Desired characteristics are chosen for
usefulness or appearance.

1. Restriction enzymes are used to isolate and cut
out the required gene.

Disease
resistance in
food crops.

2. If sticky ends of DNA on the isolated gene and
the plasmid DNA match they can be joined up.

3. DNA is joined in the plasmid DNA using the
enzyme ligase — bacterial plasmid or virus.

3 domains of life

B4 Natural Selection

Was proposed by Carl Woese based on
genetic analysis.

Animals which
produce more
meat or milk.

4. Genes are transferred to plants/ animals/
microbes in a vector (bacteria or virus) at an early
stage of development so they develop the
required characteristics.

The 3 domains are
Eukarya, Archaea, Bacteria

All arganisms

o D D> D

Domestic dogs
with a gentle
nature.

E.g. Genetically modified crops {(GMO) have
genes from other organisms. This allows them
to become resistant to insect or herbicides.

Full human classification

Large or
unusual
flowers.

Risks and benefits (practical and ethical)

ST IVO
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Domain Eukarya
Kingdom Animalia
Phylum Chordata
Class Mammalia
Order Primates
Family Hominidae
Genus Homo
Species sapiens

Chosen parents are bred together.

&

From the offspring those with desired
characteristics are bred together.

b

Repeat over several generations until
all the offspring show the desired
characteristics.

Risks: Seeds from GM plants can be
very expensive. Some people think
eating GM plants is bad for health
although there is no evidence to
support this view.

Genetic
engineering

Benefits: decreased use of herbicide
with increase in yield from food crops.
Medicines tailored for individuals.

Risks: alleles that may be useful in
future may be bred out. Populations
with low variation can be vulnerable to
genetic diseases,

Selective
breeding

Benefits: Increased growth and yield of
plants and animals for food.
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Tissues cultures

Genetic engineering

Advantages

Modification of crop plants e.g. insect resistance
from Bacillus thuringiensis.

Modification of bacteria to produce human
hormones e.g. human insulin made by bacteria.

Cloning techniques in plants/animals

Tissue culture

Small groups of cells to grow
new plants in nutrient solution
or solid agar.

Advantage: Important for
preservation of rare plants and
commercially in nurseries.

Disadvantages

Resistant crops could pass on genes to wild plants
affecting food chains.

Insulin produced using GM bacteria is not identical
to human insulin and not everyone can use it.

Agricultural solutions

Small groups of human cells
used to grow new tissues.

Advantage: matched tissues
can be grown that are not
rejected by the body’s immune
system.

Fertilisers

Advantages: Increases the growth and yield of crop
plants.

Disadvantages: Excess fertiliser can run off into lakes
and rivers and cause pollution leading to the death of
other plants and animals.

Biological control

Advantages: Insects can be used to control weed
populations. No herbicides are necessary.

Disadvantages: Introduced insects can complete for
non weed plants and disrupt other species food
chains.
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Keyword Definition
biodiversity The variety of species in an area.
biotic factors

abiotic factors

Living components (the organisms) in an ecosystem.

Mon-living conditions that can influence wheare plants or
animals live (e.g. temperature, the amount of light).

mutualism

A relationship between individuals of different species
where both individuals benefit, e .g. by getting more food

parasitism

eutrophication

A feeding relationship in which a parasite benefits and its
host is harmed.

The addition of more nutrients to an ecosystem than it
normally has.

indigenous

Organisms that have always been in an area. (Another
word for native.)

conservation

reforestation

The protection of an area or species to prevent damage.

Planting new forests where old forests have been cut
down.

desalination A process that produces fresh drinking water by
separating the water from the salts in salty water.
potable Suitable for drinking.
biomass The total mass in living organisms, usually shown as the
mass after drying.
decay A process in which dead plant and animal biomass ara
broken down by decomposers into simpler substances.
decomposer

An organism that feeds on dead material, causing decay.

nitrogen-fixing
bacteria

Bacteria that can take nitrogen from the atmosphere and
convert it to more complex nitrogen compounds such as
ammonia.

Mutualism and Parasitism

Remember, who benefits? If the relationship is beneficial to both parites itis
mutualism; if one organism suffers, it is parasitism

Mutualism

Quadrats and sampling
You will need to know how to sample an area using these methods. Check
out this video for more info:

%
—_—

=y ou) o
240 count
[mastty in) @ y
‘{ ransect ing Place quadrat

Gy & malnas

All the organisms that live and interact in an ecosystem for a community.
The community is made of populations of different species.

These species depend on each other for resources, so we say they are
interdependent.

The distribution of organisms is where they are found in an ecosystem.
Distribution can be affacted by physical factors such as temperature or water
(abiotic factors) or by other organisms in the ecosystem (biotic factors)

Abundance is a measure of how commaon something is in an area, such as it's
population size. Measuring population size by counting all the organisms in
an area is often impossible. Instead estimations are made using a quadrat.




Biodiversity and humans
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Year 10: Summer Term

Ecosystems and material cycles

INFILTRATION
o
SURFACE WATER
GROUNDWATER a2 Eedan
i
fossil fuels

NITROGEN

Nutrient Cycles: Living
organisms need different

/1 N, - CYCLE O Drivers of chang®
i e
substances from their : -~ Key Facts
environment to stay alive (uﬂ

such as water, carbon and Biodiversity is the variety of living species in an ecosystem. Humans affect
nitrogen compounds. biodiversity in many ways.

There are only limited
amounts of these
substances on Earth, so
they much be recycled
through organisms and
their environment in order

Eutrophication is the addition of more nutrients to an ecosystem than it
normally has. This can cause harm to ecosystems, especially lakes.

NITIOGEN FitATy,
oty

Fish farming, introducing new species and deforestation, are just three ways
in which humans affect biodiversity.

SCIENCE

Denitri
fication

Bhcede Conservation is when an effort is made to protect rare or endangered
species or habitats. This is one way to increase biodiversity.

ASSMILATION

e

%
OE S Preserving biodiversity is not just important for individual species or
216-' £ e communities. Areas with greater diversity recover better from natural
§ Useful links . disasters such as flooding or fire.
|—s s https://www.bbc.co.uk/bitesize/topics/z3n8vig
V) - https:/iwww .bbc.co.uk/bitesize/quides/zch6gdm/revision/1 Rainforests are incredibly diverse, with around 500 species of tree per
43) https://quizlet.com/_89m3h9?2x=1qqt&i=2rzg6¢c hectare (compared to 6-12 for a UK forest!). Many rainforests could be used
=t Interesting facts/ links: to develop new medicines, and there are still many plants to discover.
https://www.naturevolunteers.uk/
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Plant tissues

Functions

cutio [
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nucleus
permanent

vacuole
cell wall

—_——
cell

cytoplasm

membrane

Epidermal
tissues

Waxy cuticle (top layer of
the leaf)

Reduces water loss from the leaf

Guard cells and stomata

Guard cells open and close the stomata
to control water loss and allow for gas
exchange (oxygen and carbon dioxide).

]

Palisade
mesophyll

Palisade cells

Cells near the top surface of the leaf that
are packed with chloroplasts that contain
chlorophyll. Both adaptations maximize
photosynthesis.

™

Spongy
mesophyll

Air spaces in the leaf
between cells

Increased surface area for gas exchange
so that carbon dioxide can diffuse into
photosynthesising cells.

xylem

Hollow tubes
strengthened by lignified
dead cells adapted for
the transportation of
water and mineral ions
through the plant in the
transpiration stream

Allows transport of water and mineral
ions from the roots to the stem and the
leaves.

phloem

Cell sap moves from one
phloem cell to the next
through pores in the end
walls

Transports dissolved sugars from the
leaves to the rest of the plant for
immediate use or storage (translocation).

Meristem
tissue

New cells (roots and
shoot tips) are made
here including root hair
cells

Root hair cells have an increased surface
area for the uptake of water by osmosis,
and mineral ions by active transport.

Root hair
cells

Hair-like projects provide
a large surface area

For absorption of water and mineral ions.
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Plant organ systems

Transpiration

Plant respon

ses using hormones (auxins)

Photometer

The roots, stem and leaves form a plant
organ system for transport of
substances around the plant

In extreme conditions (high
temperature, low water) plants have
adapted by reducing the size of the leaf
to reduce surface area and have fewer
stomata to reduce water loss

A photometer is used to measure the amount
of water lost over time (rate of transpiration)

The rate at which water
is lost from the leaves
of a plant. The
transpiration stream is
the column of water
moving through the
roots, stem and leaves

Temperature,
humidity, air

movement and light
intensity affect the
rate of transpiration.

Gravit
(gearmpisfﬂ or Light
hototropism
gravitropism) (p pism)
Gravi
ty Light breaks
new causes an .
down auxins
shoots unegqual and the
from a distribution ¥
. . become
seedling of auxins. In uneauall
the roots the . q ¥ .
. . distributed in
unequal side with
o the shoot. The
distributi the lowest . .
. side with the
on of concentratio .
) highest
auxins n has the .
. concentration
causes highest .
of auxins has
the shoot | growth rate .
the highest
to grow and the root
awa rows in the growth rate
Y g , . and the shoot
from direction of
ravity ravity grows toward
g g the light.

Effect of Humidity on Plant Transpiration

H, O coneentrtan
s greater cutukde the
Il

l

Rate of Transpiration -
Transpiration Rate -

Humidity [

Effect of Wind Velocity on Plant Transpiration

Wind Velocity P

Rate of Transpiratisn ::p

Effect of Temperature on Plant Transpiration

Temperature )

The shape of the
graph for light
intensity is the same
for temperature
(energy)
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Photosynthesis Photosynthetic reaction
'E Plants make use of light
permanent vacuole . light energy from the Carbon dioxide + Water Oxygen + Glucose
. A E. environment
nucleus — chloroolasts S (ENDOTHERMIC) to _
i £ make food (glucose) o, + HO & 0, + GCH,0,
cytoplasm _— =

cell membrane
cell wall

The plant manufactures glucose from carbon dioxide and water using energy transferred from
the environment to the chloroplasts by light

Plants use the glucose produced in photosynthesis in a variety of ways.

Ratbe of photosynthesis {arbitrary units| Rete of photosyrthesis |erbitrary units)

Fate of pholosyel bk farbi ey wnits )
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Respiration, stored as insoluble starch, fats or oils for storage, cellulose for cell walls, combine

with nitrates from the soil to form amino acid

5 for protein synthesis

The rate of photosynthesis is affected by temperature,

concentration.

light intensity, carbon dioxide

As the temperature of the
environment the plant is in
increases rate of photosynthesis
increases (up to a point) as there
is more energy for the chemical
reaction.

Temperature

Photosynthesis is an enzyme
controlled reaction. If the
temperature increases too much,
then the enzymes become
denatured and the rate of reaction
will decrease and stop

Light intensity increases as the
distance between the plant and
the light sources increases As
light intensity increases so does
the rate of photosynthesis (up to a
point) as more energy is available
for the chemical reaction.

Light intensity

At point X another factor is
limiting the rate of photosynthesis.
This could be carbon dioxide
concentration, temperature or the
amount of chlorophyll

Carbon dioxide is needed for
plants to make glucose. The rate
of photosynthesis will increase
when a plant is given higher
concentrations of carbon dioxide
{up to a point).

Carbon dioxide
concentration

At point X another factor is
limiting the rate of photosynthesis,
This could be light intensity,
temperature or the amount of
chlorophyll




KS4 Science
B6 Plant Structures

Astras Acadormy Trust

Plant growth hormones have commercial uses

Rate of Photosynthesis

Plant responses using hormones (auxins)

Graph line A: Rate could be limited by temperature and/or
amount of chlorophyll. Plant tissue can be damaged when
carbon dioxide concentrations exceed 0.1%

. Weed killers, rooting powders, promoting

Auxins s
growth in tissue culture.

Ethene Control ripening of fruit during storage
and transport.
End seed dormancy, promote flowering,

Gibberellins . o VP 8

increase fruit size.

Graph Lines A and B: If carbon dioxide concentration is
increased from 0.01% to 0.1% then a large increase in rate
occurs up to a point.

e A;25°C and 0.1% COs
—— B:15°C and 0.1% CO:

|

— C:25°Cand 0.01% CO;
— D:15°C and 0.01% CO:

Graph lines C and D: If temperature is increased by 10°C
then a slight increase in rate of photosynthesis occurs,

Rate of photosynthesis

Light Intensity

Graph lines A and D: If carbon dioxide concentration and
temperature are increased the rate of photosynthesis
increases significantly up to a point.
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Keyword | Definition
endocrine An organ that makes and releases hormones into the
glands blood.
target organ | Anorgan on which a hormone has an effect. An
organ that makes and releases hormones into the blood.
hormone Chemical messenger released into the blood by endocrine
glands, causing target cells to change how they work.
pituitary gland | An organ just below the brain that controls many
activities of the body by the release of hormaones
thyroid gland | A gland that releases the hormone thyroxine into the

adrenal gland

blood.

A gland located on top of a kidney that produces the
hormone adrenalin. It can be referred to as an adrenal.

Testis (plural

An organ in the male reproductive system that produces

testes) sperm cells and the hormone testosterone.
ovary Organ in the female reproductive system that releases
egg cells and the hormones oestrogen and progesterone.
pancreas Organ in the body that produces some digestive enzymes,

as well as the hormones insulin and glucagon.

The hormonal system uses chemical messengers called hormones, which are
carried by the blood and so take time to get around the body. Different hormones
are released by a range of different endocrine glands in the body. They work on
specifc target organs changing what the organ is doing, eg growth hormone
stimulatas cells in muscle and bones to grow and divide. Some glands stimulate
other glands to produce other hormones, eg sex hormones.

https:/warw bhbe.co.uk/bitesize/suides/zctgpbk/revision’1

- Tha pituitary glang
7 g, Ry releasas many hormones,
g G | including ACTH, FSH, LH
h W i
c‘ : b and growth hormone

Pl - The thyroid gland produces
T several hormones
=, including thyroxine,

The adrenal glands The pancreas

release several 7 contains some calls
hormanes, including | ~ . i that produce insulin

adrenalin | and others that
| \ ‘ o produce glucagan
| ' L
i | 1 | .
f ! o The ovaries
| f » ] | i\ produce the sex
The testes i 7' | . | hormones
release the F. [~ 1 ) | oestrogen and
sex hormone | [ i % progesterone

testosterone [ W

Menstrual cycle is a cycle of changes in a FSH (follicle

women's reproductive system that takes | _ 4 oestrogen progesterong stilumlating T

place about 28 days. The cycle continues g l g hormone) and LH A i

from puberty (around 12yrs) until the & (luteinising hormone) el i .
menopause (around 50 years) and 5 are released by the = -
prepares the woman's body for the g pituitary gland in

fertilisation of an egg cell, leading to . s response to high

pregnancy. The menstrual cycle is g levels of oestrogen.

controlled by the sex hormones = These hormones

oestrogen and progesterone which are 3 T iruation | control the release of
released by the ovaries into the blood. L HOf A8 R r1nens & the new egg and

The release of the egg occurs around day @ % <14 r 3.’ \f‘ g i ;_: &-}' ovulation HTONLY] ¢ = 5 % #® @ @ an
14 of the menstural cycle. This is known E ;‘,',T i s AL A L L https-/urww,bbe.co ul/bif 5 b = —

as ovulation. Eo 2 4 B 8 Ni2MU i B0 MwH 2 46 esize/raides/ zt0x8mnrev| O — - -
hittps:/ fwww.bbc.co.uk/bitesize/suides/7t9% J . 0ays wion.'?u :

Bmn/revision/1
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Type 1 diabetes

Keyword | Definition
diabetes A disease in which the body cannot control blood glucose
concentration at the correct level.
glucagon A hormone that increases blood glucose concentration.
homeaostasis | Controlling the internal environment of the body at stable
levels,
insulin A hormone that decreases blood glucose concentration

by causing cells t

produce insulin.

o take in glucose.

A type of diabetes in which the pancreas does not

Type 2 diabetes

A type of diabetes in which cells do not respond to insulin,
or too little insulin is produced.

Body Mass Index

(BMI)

An estimate of the amount of fatin a person’s body on
which judgements of health are made.

Hip: waist ratio

calculated by div

An estimate of the amount of the fat in the body,

iding the waist measurement by the hip

Control of blood sugar

During digestion glucose is
released from carbohydrates in
our food and easily absorbed by
the small intestine into our
blood. Itis then used by cells for
respiration. It takes time for cells
to use the glucose, so thereis a
risk that glucose could reach
high levels and cause damage.
For most people, cells in the
pancreas easily regulate the
level of glucose in the blood by
producing insulin,

HT OMLY If levels of glucose fall
too much, carbohydrate stores
(Glycogen) in the liver can be
broken down by another
hormone, Glucagon. This allows
glucose levels to rise.

https:/ fwww.bbe.co.uk/bitesize/z
wides/zctapbk/revision/5

Blood glucose level rises,

In response to glycogen,
the liver breaks down
glycogen and releases
glucose into the blood.

insulin.

In respanse to insulin,

The pancreas releases target cells take up

lucagon.
— converts glucose to

glycogen.

Blood glucose level falls,

Diabetes
https:/ www. bbe.co.uk/bitesize/guides/zctgpbk/revision/6

[ Type 1 diabetes |

[ Type 2 digbetes |

Type 1 digbetes (insulin-
dependent)

It is a disease that destroys
pancreatic cells meaning no
insulin production is possible.

Ls typically developed as a child
or young adult,

Insulin injections ta contral
blood glucose and regular
menitoring of levels throughout
the day.

* Type & digbetes (non-insulin
dependent diabetes)

* These suffering from type 2 are

unable to produce encugh insulin,

* Itis much more common than Type
1 and typically affects people over
the age of 45, who are also
overweight.

* Treatment includes: healthy diet,
exercise and eventually insulin
injections if it can’t be controlled

Key Facts

The hormonal system works more slowly than the nervous system but allows
responses in many parts of the body. Once in the blood stream, hormones can
work on different target organs and glands at the same time.

The hormonal systems are controlled by negative feedback. This is because an
increase in their concentration, directly causes a change that brings about a
decrease in the amount of the hormone being released into the blood.

Usually only one egg is released during ovulation. However, sometimeas two or
more are released at the same time, this can lead to multiple pregnancies.

The use of female hormones is now widely used to increase the likelihood of
pregnancy using assisted reproductive technology such as IVF.

Contraception is the prevention of fertilisation. Whilst many contraceptive
methods are barriers preventing the sperm reaching the egg, many involve the
use of female hormones to prevent ovulation. These have a high success rate.

The pancreas releases

glucose and the lver
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Keyword | Definition
diffusion The random movement and spreading of particles. There
is a net (overall) diffusion of particles from a region of
higher concentration to a region of lower concentration.
gas exchange | A process in which one gas diffuses across a membrane and

another gas diffuses in the opposite direction.

surface area | The total amount of surface area of an object divided by

(SA) : Volume | its volume. The bigger the ratio, the more surface area
(vol) ratio something has per unit volume.
deoxygenated | Blood in which the red blood cells are only carrying small
blood amounts of oxygen.
oxygenated Blood in which the red blood cells are carrying large
blood amounts of oxygen.
haemoglobin | The red, iron-containing pigment found in red blood cells.

stroke volume

The volume of blood the heart can pump out with each
beat.

cardiac output | The volume of blood the heart can pump out in one

minute.

Efficient exchange systems https://www.bbc.co.uk/bitesize/guides/zgsoyaj/revision/3

Many substances move into and out of the body by diffusion. To make sure a lot of
particles diffuse quickly, the surfaces through which they move are thin and have a
large surface area eg the alveoli in the lungs.

_~ ventiation moves air

*— carban dioxde 1ut and helos

“ — / ﬁ"‘ Y
g OYEEN moves into 5, P TN
biood by diffusion Qf‘

carbon donde pesses
0t of blood by diffusion

and bringing ats af carbon coxice

Heart https://www.bbc.co.uk/bitesize /guides/zw9x8mn/revision/3

LUNGS

Pulmonary Pulmonary vein
artery oxygenated
deoxygenated blood from

blood to lungs lungs back to

Superior vena

cava carries Aorta carries blood
blood from the to the body

upper body

Left atrium
Right atrium

Right ventricle Left ventricle

Walls of the left
ventricle are thicker
than the right
because they
contain more
muscle

Inferior vena
cava carries
blood from the
lower body

Heart valves stop
backflow when
the ventricles
contract

Cardiac output https://www.bbc.co.uk/bitesize/guides/zw9x8mn/revision/4

The contraction and relaxation of muscles during each heartbeat is controlled by
nerve impulses. The heart rate is number of heart beats in a minute. The volume of
blood pushed out into the aorta in each beat is the stroke volume. The cardiac
output is the volume pushed out each minute anc can be caluclated using the
equation below:

X heartrate
(beats/min)

stroke volume
(litres/beat

Cardiac output =
(litres/min)
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Keyword | Definition
capillary A tiny blood vessel with thin walls to allow for the transfer
of substances between the blood and tissues.
artery A blood vessel that carries blood away from the heart.
vain A blood vessel that transports blood towards the heart.
plasma The straw-coloured liquid component of blood.
platelet Cell fragments that are important in the clotting
mechanism of the blood.
Aerobic A type of respiration in which oxygen is used to release
respiration enargy from substances such as glucose.
Anaerobic A type of respiration that does not need oxygen.
respiration
Lactic acid The waste product of anaerobic respiration in animal
cells.

The circulatory system https://fwww. bbe.co.uk/bitesize fpuides/zw9%8mn/revision /2

network of fine

capillaries in the lungs

/| arteries take |
/| blood away from

eins camy blood
o 4 \ / the heart

back to the heart | ' |

1

wide ™ narrow
tube @ tube
thin, - - -
"eKitﬁE‘ wall thick |ﬂ'f13r of

\ elastic and
musle fibres

capillaries in lissues

v wall is only one cell thick,
<" % 1o allow faster diffusion of
substances into and out
of the capillary
o very narrow tube

Cellular respiration is a series of chemical reactions that release energy

from glucose. Some energy is transferred out of the cells by heating. Itis an
EXOTHERMIC reaction. The main type of respiration is aerobic respiration
which takes place in the mtiochondria.

glucosesp oxygen E>

1 ! 1

from the from the waste waste usefull
digestive breathing product product
system system exhaled exhaled
Mitasis
{make naw Growth
colls) W /"
Active s
transpor ¥ ™
Mowement
Synthesis of
large molecubes
e.g. Protein

REMEMBER respiration is NOT breathing!!

Key Facts

All the chemical reactions in your body (your metabolism) produce wastes
which must be excreted so they do not cause problems. Your kidneys remove
urea; your lungs remove carbon dioxide.

It would take too long for materials to diffuse through cells on the outside of a
tissue to reach the inside, so multicellular organisms have transport systems.
In humans, a network of capillaries use blood to transport to and from all cells.

Veins contain valves to prevent blood flowing the wrong way. Arteries don't
need valves; blood comes directly from the heart and is under high pressure,

In humans, the heart is a double pump. First it pumps blood to the lungs to
collect oxygen and then it pumps this oxygen rich blood around the body.

The sound that you can hear as a ‘lub-dub’ when listening to the heart is the
heart valves opening and closing. These stop the blood from flowing in the
wrong directions as the ventricles contract. Damage to these valves, stops the
heart from waorking nronerh.
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one in 10 vacancies unfilled, \With o the palice force
cgtal and IT <kills are hughly sought after to better
Fight crime
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SPORT & FITNESS

Thare are currently 431,000 people employed
vt the sport & Hilness sy Thee sumbes of people
emplayed in the ind

since 2013,

stry Nas grawn every yoor
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Visit successatschool.org to learn more
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