A-Level BIOLOGY

Transition Unit for Year 12 Biology

You should receive this booklet when you register to stum
A-Level biology at Dormers Wells High School. In
preparation for the start of the course please complete the
following:

1. The worksheets included in this booklet
2. Revision notes on the topic of Biological Molecules,
following completion of the CGP Head Start to A-Level
Biology book section 1 (included)
3. A piece of work based on your own research

Qmpletion of the tasks will be assessed early in the course/

Bridging the gap between 6CSE and A-Level Biology



Preparatory tasks for A-Level biology

A-Level biology is a very demanding subject, for which reason it is very important that you make a
confident start to your studies from the very beginning of year 12. The following tasks should be
undertaken in order to prepare you to make such a start.

1. Recap and extension of GCSE content

Please complete the worksheets included in this booklet to help prepare you for the topics you will
first encounter in year 12.

2. Making Use of the “Head Start to A-Level Biology” book

You are strongly encouraged to purchase a copy of the CGP ‘Head Start to A-Level Biology’ book
designed to bridge the gap between GCSE and A-Level (ISBN 978 1 78294 279 5,
www.cgpbooks.co.uk). If you make full use of this book then you will have the required prior

knowledge from GCSE, ready for the relevant section of the A-Level biology course; this will make it
much easier for you to make the transition from GCSE to A-Level.

Section 1 (Biological Molecules) is attached to this document: please complete it as part of this
‘transition unit’ and make some revision notes on this topic. You are strongly encouraged to
complete sections 2 (Cell Structure) and 6 (The Circulatory System) by October half-term, and all
remaining sections by the end of the Autumn term.

3. Research

Undertake some individual research based on one of the following topics and present your work (a
minimum of 500 words plus relevant diagrams) as a written document; make sure you list and make
reference to sources that you have consulted.

Suggested topics:

1. The development of systems of classification of organisms, with reference to the domains of
life

2. Genetic predisposition and personalised medicine
3. The importance of maintaining biodiversity — you could use a specific example
4. The control of homeostasis

5. Stem cells: totipotency versus pluripotency



Prokaryotes are single celled organisms,
than Eukaryotic cells.

Bacterial cells have:

e no nucleus with circular DNA free
in the cytoplasm

e cell wall made from peptidoglycan

e no membrane-bound organelles

e small ribosomes.

Eukaryotic cells include animal and plant
cells. They are larger and more complex
than prokaryotic cells.

Animal cells have:

including bacteria. They are simpler and smaller

mesosome™ cell surface membrane

glycogen granules,
lipid droplets
flagellum* %
L]
. @
LR ]
o\
[ e )
photosynthetic nucleoid

membranes*

* = not present in all bacteria

Golgi
apparatus

Secretory vesicles

Lysasome a_— \
e linear DNA contained inside a nucleus Cyoplasm /L P
e no cell wall Rough
endoplasmic
. reticulum
e |arger ribosomes and many membrane- ,
. . . . Perixosome __
bound organelles including mitochondria Nodews
where aerobic respiration occurs and Contriole
endoplasmic reticulum and golgi which
are involved in the processing of
pI"OteInS. Mitochondrion -
Plant cells have the same organelles as animal - B
ibosomes ———

cells but they also have:

e a cell wall
e a large vacuole containing cell sap
e chloroplasts for photosynthesis.

numerous chloroplasts

__—tonoplast (membrane
around vacuole)

|| —starch grain

L—cell wall (cell surface
membrane underneath
wall)

sap vacuole
nucleus

cytoplasm

greater
detail

mitochondrion

chloroplast

nucleclus

nucleus

cell wall (with cell surface
membrane beneath)

© Pearson Education Ltd 2015. Copying permitted for purchasing institution only. This material is not copyright free.



cell cyde

cytokinesis
—

ot

Mitosis results in the production of two genetically identical
diploid body cells. It occurs during growth, repair and
asexual reproduction.

Mitosis occurs during the cell cycle. The cell cycle consists
of a period of cell growth and DNA replication known as
interphase and then a period of cell division called mitosis
followed by cytokinesis where the cytoplasm divides and

the cell membrane constricts to form the two daughter cells.

Mitosis is broken down into stages - prophase, metaphase,
anaphase and telophase, followed by cytokinesis.

mitosis.

interphase

Key
order in Eg' }inmphm
sabe plce v [ yrakines
contricles A Interphase: before mitosis the tangled, uncoiled mass of
& s Muiclesr membrane chromesomes flls the nucleus. DMA & replicated during this stage.
'-!?_I‘ chromatin threads
t* };’. (DA already replicated)
ii‘ﬁ"_‘ - nucleolus
iy
Centricles move to opposite B Prophase: the chromosomes coil and condense, each ona appearing as
[RNEE Tiieg My Ra st | two chromatids. Tha nucleolus breaks down and the cantrioles bagin to
asters' as microtubules form, ;
v e el separmte and start to form the spindle.
chromosome showing
two chromatids
rucleclus disappears
equator € Metaphase: the nuclaar membrane breaks down. Spindles made of
micratubules have baen rormed by the cantrioles. The chromatids line
up on the equator.
certriole
chramasorne attached to
spindle fibre by centromere
T atics pulad D Anaphase: the cer?tmmeres separate and each chromatid is pulled
toward opposite poles along a along a spindle tubule towards one of the poles
centromera first.
riclear merbrane  E Early telophase: the chromatids reach the poles of the call whers
they are now known as chromosomes, The membrana beging to refm
and the cytoplasm to divide.
centricle op I
F Late telophase: the chromosomes begin to ‘decondense’. The nuclear
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to urwind cells are formed which once more enter intarphase.
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Magnification is how much bigger the image is than the specimen on the microscope
slide.

The size of the specimen can be calculated using the formula:

length of the image

length of the specimen =
magnification

With a light microscope the magnification is the combination of the magnification of the
objective lens and the eye piece lens.

For example a 40x objective lens and a 10x eye piece lens produce a total magnification
of 400x.

When you are doing magnification calculations you must have all the lengths in the
same units.

1cm 10 mm
1 mm 1000 pm
1pum 1000 nm

Calculate the actual size of a cell with a diameter of 8 mm using 100x magnification.

Actual size = = 0.08 mm

100
= 80 um

Resolution is a measure of how easy it is to distinguish between two points that are close
together i.e. how much detail can be distinguished. Electron microscopes have a better
resolution than light microscopes so they can see more detail.
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Liquid and gas particles are constantly moving
which causes particles to move from an area of
high concentration to an area of low
concentration.

Potassium
© manganate(V1l)
ions

° Water
molecules

Observing the process of diffusion. If the beaker is left
to stand the random motion of both the water and the
purple manganite(VII) ions will ensure they are
eventually evenly mixed.

Small particles can diffuse across cell
membranes and no energy is required. Some
molecules, such as glucose, are too large to
diffuse across the cell membrane so they must
be helped by carrier proteins. Each molecule
has its own carrier protein that allows the
molecule through the cell membrane without
the need for energy. This is known as facilitated
diffusion.
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Extracting key information from text is an important study skill for
A-level candidates.

Read through the passage below about animal, plant and bacterial cells. Use the
information and your own knowledge to complete the table to list some of the structural
features of animal, plant and bacterial cells.

The plant cell and the animal cell possess a nucleus containing chromosomes
and a nucleolus. In a bacterial cell the DNA is located in the cytoplasm. Only
the bacterial cell and the plant cell have a cell wall but all three cells have a
cell membrane. The plant cell wall is made of cellulose and the bacterial cell
wall is made of peptidoglycan.

Centrioles are present only in the animal cell and chloroplasts are found only
in the plant cell. Mitochondria and rough endoplasmic reticulum are not
present in the bacterial cell. All three cells contain structures called ribosomes
which are involved in the synthesis of protein. Bacterial cells can have pili or a

capsule.
Features present in Features present in Features present in
animal cells plant cells bacterial cells

Extension activity — research a function for each feature listed.
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Extracting key information from text is an important study skill for
A-level candidates.

Read through the passage below about animal, plant and bacterial cells. Use the
information and your own knowledge to draw and label an animal, plant and bacterial
cell. You should include the features listed if appropriate.

The plant cell and the animal cell possess a nucleus containing chromosomes
and a nucleolus. In a bacterial cell the DNA is located in the cytoplasm. Only
the bacterial cell and the plant cell have a cell wall but all three cells have a
cell membrane. The plant cell wall is made of cellulose and the bacterial cell
wall is made of peptidoglycan.

Centrioles are present only in the animal cell and chloroplasts are found only
in the plant cell. Mitochondria and rough endoplasmic reticulum are not
present in the bacterial cell. All three cells contain structures called ribosomes
which are involved in the synthesis of protein. Bacterial cells can have pili or a

capsule.
cell wall nucleus cell membrane ribosome capsule
mitochondria cytoplasm chloroplast plasmid chromosome
Animal cell Plant cell

Bacterial cell

Extension activity - research any unfamiliar features and add them to your
cell diagrams.
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1 The diagram shows a bacterial cell with some of the key features labelled.

mesosome™* cell surface membrane

glycogen granules,
lipid droplets

ribosomes

A

QO \

photosy nthetic C
membranes*

a Label cell features A, B, C and D.

b Complete the table to identify three features present in animal cells and describe
their function.

Animal cell feature Function

¢ Some antibiotics prevent protein synthesis by targeting the ribosome.
Ribosomes in eukaryotes have a different structure to prokaryotes.

In no more than 50 words, explain why these types of antibiotics can be used to
treat bacterial infections without effecting human cells.

Concise writing which refers to key scientific ideas is effective.
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2 The image shows root tip cells at different stages of the cell cycle.

a Identify the stages of mitosis for cells A, B, C and D.

b The microscope used to view the cells had a 10x eye piece lens. Which objective
lens was needed to view the cells at this magnification level?

c Calculate the length of cell A.

3 The diagram shows an animal cell with three key features labelled.

nucleus

cytoplasm

cell surface
membrane
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a Identify three additional features which are found in animal cells and describe
their functions.

b An image of an animal cell nucleus with a diameter of 6 um was obtained using a
10x eye piece lens and 20x objective lens. Calculate the diameter of the nucleus
on the image.

Substances can be transported into cells through diffusion, osmosis and active
transport.

4 \Write a definition for diffusion, osmosis and active transport.

Diffusion:

Osmosis:

Active transport:
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8 A student took 15 identical sized potato chips. The mass of each chip was recorded
and the chips were placed in 4 salt solutions (0.1M, 0.2M, 0.3M and 0.4M) and pure
water for 30 minutes. The chips were dried and the mass recorded. The mass change
and % change in mass was calculated.

Design a table to record the students raw and processed data.

When recording data in tables units must be included in headers of
the tables. All units should be SI.
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A gene is a sequence of DNA which codes for a protein. Proteins are synthesised in a

two-step process - transcription and translation.

Transcription takes place in the nucleus and translation takes place at the ribosome. A
complementary mRNA strand is made using the DNA as a template. The mRNA leaves
the nucleus and attaches to the ribosome in the cytoplasm. A triplet of bases on the
mMRNA (a codon) code for specific amino acids. The amino acids are delivered to the
ribosome by tRNA. Peptide bonds are formed between the amino acids to make the

polypeptide.
nucleus
ouble — ¢ytoplasm
mRNA 3 codons DNA “*"" "“"’a“*"" tRNA—ET
| double gene reglon |
helix transcribed
acid 2
& B | —
ribosome [ [——] mRNA

%\,%

2a mRNA moves out of the nucleus 1 The DNA is transcribed
to give a length of mRNA.

and becomes engulfed by a ribosome.

3 tRNA molecule carrying amino acid lines up
against matching mRNA on the ribosome. ~~—__,

The DNA gene sequence is ACA CGG AAA CCT GAC.

The mRNA sequence is UGU GCC UUU GGA CUG.

This codes for the amino acid sequence is:

Cys-Ala-Lys-Gly-Leu

The protein folds into a specific structure.
For enzymes this means that the active site

forms a specific shape that binds specific substrates.

link formed
4 Peptide links are formed between
the amino acids brought by the tRNA.

amino amino
acid 1 acid 3

2 tRNA in the cell attaches to spedfic

5 When the polypeptide is released into
the cytoplasm, the tRNA units also
unbind and return to the cytoplasm
to pick up more amino acids.

The ribosome may read

the mRNA again.

%%%%m

Primary structure — the linear sequence of amino acids in a peptide.

Secondary structure — the repeating pattern in the structure of the
peptide chains, such as an a-helix or pleated sheets.

Tertiary structure — the three-dimensional folding of the
secondary structure.

Quaternary structure - the three-dimensional arrangement of more
than one tertiary polypeptide.
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Enzymes are biological catalysts that speed up chemical reactions. Enzymes work by
reducing the amount of activation energy needed for the reaction to occur.

substrate This molecule cannot fit
into the active site. So this

@ . enzyme cannot catalyse a
reaction for this molecule.
A . . .
actves The active site of the enzyme is where the
substrate binds. It has a specific shape which
N means enzymes can only bind to a specific
substrate.

The substrate binds to the active site forming an
O enzyme-substrate complex. The reaction is
enzyme/substrate N ;D catalysed and the products released.

complex formed

products

Different factors can affect how quickly the enzymes work. These include temperature,
pH, enzyme concentration and substrate concentration.

As temperature increases there is more chance of oot
L. ptimum temperature —
a collision between the enzyme and substrates, as here the reaction proceeds

they have more kinetic energy. This continues T  asfastas possible
! 3 The rate of reaction The enzyme
until the optimum temperature where the rate of g [increases, doubling loses its ability
H H H H -= | with each 10 °C to catalyse the
reaction is highest. As the temperature continues % [ fse in temperature iy
to rise the enzyme denatures, as the active site <
changes shape, when bonds holding the protein 3
together break.
Enzymes also have an optimum pH, above and Temperature —>

below the optimum pH the enzyme denatures.

V max = Maximum rate of reaction

As the substrate concentration increases there is more

T chance of a collision between the substrate and the

% Vs pproached enzyme. The rate of reaction increases until all the actives
it . .

E cecuped. ¢ sites are occupied.

5

At lower substrate concentrations,
some enzyme molecules

have their active sites free. The rate of reaction increases as enzyme concentration
increases until all the substrate is bound to an enzyme.

Substrate concentration —

In practical situations you can sometimes measure § 82 ceamail
the amount of product formed over time. The 3 it

initial rate of the reaction for an enzyme can be a i
calculated by measuring the gradient of the graph. S /"’

If the line is curved a tangent to the curve can be r=d :

used : gradient =y + x. 31 A Y

Time
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The diagram shows the chemical structures of some monosaccharides, disaccharides and
polysaccharides. Giving a reason, separate the molecules into these three groups.

Glucose
5(‘3H20H Amylopectin
. o
5(‘: Q y HOQ)Q( )Q\/1,Gglycosidic bond
H o Q
NN <
HO/ / \

\TH T HDOODQQO Q
OH 7
1, 4 glycosidic bond \

3(‘: 2(|: 4 gly @
H OH L
Maltose Sucrose

CH-OH
OH H H HO
OH o CH,OH
H Of OH H
maltose 1, 4 glycosidic bond
Amylose Fructose

side group HOHZCS\ 5 / \ /CHZOH
.

e ten tan s e SEaN A

Monosaccharides Disaccharides Polysaccharides
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Processed data should be recorded to the same number of decimal
places as the primary data

This table shows the same data recorded to different numbers of decimal places.

Data set 1 Data set 2
2.4 2.37
3.6 3.55
4.1 4.05
2.8 2.76
3.5 3.51

1 Compare the mean values for data set 1 and data set 2.

2 Express data set 2 to 1 decimal place. What do you notice?

3 Explain why it is incorrect to record 3.28 as the mean for data set 1.

Being able to convert data, using standard form and different units, is
an important skill

4 Convert the data in the table below.

Data Value
45100 g into standard form

45100 g into kilograms

34 ms into seconds

780 um into millimetres

0.25 x 107°s into nanoseconds
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1 Enzyme A catalyses the breakdown of molecule X into Y and Z.

Enzyme A

X »Y + Z

Molecule X and enzyme A were mixed together at 30°C at pH 6.8.

This graph shows the mass of molecule Z formed over a 10 minute time period.

80

o)l RN
70
£
~ 60
N
2 50
>3
O
2 40
o
£
30
Y
o
-
c 20
5
10
£
<
)
0 1 2 3 4 5 6 7 8 9 10
time (mins)

a Calculate the initial rate of reaction of enzyme A.

b What is the rate of reaction of enzyme A after 8 minutes?

€ Suggest a reason for the rate of reaction calculated in b.

© Pearson Education Ltd 2015. Copying permitted for purchasing institution only. This material is not copyright free.



2 Enzyme B catalyses the breakdown of molecule X into Y and Z.

Enzyme B

X »Y + Z

Molecule X and enzyme B were mixed together at different temperatures.

This table shows the initial rate of reaction of enzyme B at 15°C, 25°C, 30°C, 35°C,
40°C and 50°C.

Temperature Initial rate of reaction of
enzyme B (mmol.min™)

15 8

25 14

30 18

35 20

40 18

50 12

a The table has some missing information. Add the missing information to
the table.

b Plot the data from the table on graph to show the initial rate of reaction of
enzyme B at different temperatures.

You should consider:

e the variable which should be on the x-axis
e the labels for the axis

e the title of the graph.

c Compare different rates of reaction of enzyme B at 20°C, 37°C and 45°C.

For questions which involve the use of data from a graph you must
use scientific knowledge to explain the data you have extract from
the graph.
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3 Mutations in DNA can impact on the activity of enzymes.

This DNA sequence is from the region of the gene which codes for the active site of
an enzyme.

GAA GAG AGT GGA CTC ACA GCT CGG

The table shows the amino acid coded for by some codons.

Amino acid/stop signal DNA triplet codons
Proline GGT GGG GGA
Alanine CGG CGA CGT CGC
Cysteine ACA ACG

Serine AGG AGA AGT AGC
Leucine GAA GAG GAT GAC
Arginine GCA GCG GCT GCC
Glutamine CTt CTC

Gkycine CCT CCG CCA cCcc
Threonine TGC TGA TGT TGG
Stop signal ATT ATC ACT

a State the amino acid sequence coded for by the sequence above.

b Using the information above explain the effect on the protein produced for the
following mutations.

GAA GAT AGT GGA CTC ACA GCT CGG

GAA GAG AGT GGA cTC Cca GeT cGG

GAA GAG AGT GGA CTC ACA AcT cca
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The left side of the
heart pumps
oxygenated blood
from the lungs
around the body.
The blood enters
the left atrium from

the pulmonary vein.

It flows through the
atrioventicular or
bicuspid valve to
the left ventricle.
The blood is then
pumped into the
aorta, through a
semi-lunar valve,
and around the
body.

carotid arteries
to neck and head

right pulmaenary artery

superior vena cava

right pulmenary vein————

semilunar vatve

right atrium

tricuspid valve

inferior vena cava

thinner cardiac

muscle of right
ventricle

» flow of axygenated blood
— flow of deoxygenated blood

aorta

left pulmonary
artery

m\‘““%left pulmenary vein

T left atrium

——— semilunar valve

bicuspid valve

tendinous cords

papillary muscle

thick cardiac muscle of
left ventricle

| apex of heart
septum

The right side of the heart pumps deoxygenated blood from the body back to the lungs.
The blood returns from the body to the right atrium via the vena cava. It flows through
the atrioventicular or tricuspid valve to the right ventricle. The blood is then pumped into
the pulmonary artery, through a semi-lunar valve, and to the lungs.

Diastole — the heart is

relaxed and fills with blood. \

\ \’\'\
Systole — the heart (atria \ {
followed by ventricles) \
contracts and forces blood out

to the lungs and around the body. ~_/',

back flow.

——==atrioventricular
valves open

=semilunar valves

[——=atrioventricular
wvalbves closed

Oxygen enters the blood in the alveoli of the lungs.
Oxygen in the alveolus is at a high concentration and it
diffuses down the concentration gradient into the blood
which has a low concentration of oxygen. This low
concentration is maintained because the blood is
moving and carries the oxygen away.

The walls of the alveolus and capillaries are only one
cell thick. This creates a short diffusion distance
between the alveolus and the blood allowing a high

rate of diffusion.

© Pearson Education Ltd 2015. Copying permitted for purchasing institution only.

The atrioventricular valves between the atrium
Hiad and ventricles open to allow blood to flow from
the atrium into the ventricles and close when
the pressure in the ventricles rises to prevent

The semi-lunar valves in the aorta and
pulmonary artery open to allow blood from the

open ventricles to flow into the arteries. They close
to prevent backflow into the ventricles as the
heart relaxes.

alveolus surface is folded to
form a large surface area
il alveolarsac

o

direction
of bload

liquid surfactant

O¢ diffuses
into the blood

concentration /
0z

\ blood capillary
(thin and permeable)

The low concentration of

Oz in the blood is maintained, as
blood carries the acygen away
from the alveolar sac.

squamous
epithelial cell
of alveolus

thin endothelial
cell of capillary

A short diffusion distance
speeds up the rate of diffusion.
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Blood flows around the body via a network of arteries, veins and capillaries.

The double circulation system of mammals :
means that blood flows through the heart twice

in one complete cycle of the body.

The pulmonary system pumps blood around the
lungs and the systemic system pumps blood

around the rest of the body.

external layer

of tough tissue

The middle layers of

the artery wall contain
elastic fibres and smooth
muscle, arteries nearest

the heart have more elastic
fibres, those further from
the heart have a greater
proportion of muscle tissue.

smeaoth lining allows
easiest possible flow
of bloed.

Lumen is small when
artery unstretched
flow of blood from heart.

relatively thin layer of
smooth muscle with
few elastic fibres

’_\

smooth inner
surface

outer tough layer
consisting mainky
of collagen fibres
relatively large lumen

oxygen and

waste material food molecules

eg carbon dioxide

capillary wall
(epithelial cells)

veins returning
to the hear‘t\

A
4

blood to the lungs

pulmenary |
circulation \ /

Q

LI

pulmonary artery carrying

Iy

capillary beds in tissue

—

arteries
to head

/D/

-

pulmenary vein carrying—+
blood back to the heart

heart — the pump
which forces blood
around the body

veins returning
to the heart

'L\l "\_._7{[‘-- 1

|| decxygenated blood
I:| axygenated blood

|

|

- systemic
circulation

aorta— the major
artery leaving
the heart

arteries to

the body

_.-‘/7

\capillar_',r beds in tissue

Arteries carry blood away from the heart. The
vessel walls are thick and muscular with elastic
fibres to withstand the high pressure generated by

the heart.

Veins carry blood from capillary beds back to the
heart. The blood is at low pressure and the walls of
the vessels are relatively thin with less elastic
fibre. The contraction of muscles help push the
blood though veins and the vessels have valves to

prevent backflow.

Capillaries are thin vessels that form capillary
networks around tissues. They allow the exchange
of substances such as oxygen, glucose and waste
materials between cells and the blood.
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Scientific terms use common prefixes. Find out the definition/meaning of the prefixes
shown in the table.

Word/ prefix Definition/meaning

endo

€X0

pulmonary

cardiac

hepatic

mono

di

photo

haem

bio

chemo
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Candidates frequently lose marks in examinations because they do
not use sufficient key words in detailed responses.

Read the responses to the questions below. Using the keywords from the box write
improved answers to the questions.

concentration capillaries vein
diffusion thin semi-lunar
right pulmonary valve
gradient atrioventricular left
aorta vena cava artery
thick 0smosis

1 Explain how oxygen enters the blood at the alveoli.

In the alveolus oxygen from the air moves into the blood vessels through the walls of
the alveolus. The blood is moving so there is always a low concentration in the blood.

2 Describe the route blood takes from the lungs to the body.

Blood from the lungs blood travels through a vein to the atrium. The blood is
pumped from the atrium into the ventricle and then into the aorta.
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1 a Write a definition for each key word in the box. If possible give a structural
feature for each key word.

atria ventricles aorta vena cava pulmonary artery
pulmonary vein atrioventricular valves septum
semi-lunar valves diastolye systole

atria:

ventricles:

aorta:

vena cava:

pulmonary artery:

pulmonary vein:

atrioventricular valves:

septum:

semi-lunar valves:

diastolye:

systole:
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b Label this diagram of the heart using as many of the key words from 1 a
as possible.

Right side Left side

¢ Use the keywords from 1 a in your answers to the following questions.

i Explain why the left ventricles has thicker chamber walls than the right
ventricle and the atriums.

ii Describe the role of the atrioventricular valves.
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2 This flow diagram shows the part of the circulation system in a mammal.

Lungs

Blood
vessel B

Blood vessel A Blood vessel C

Heart

a Complete a table to show conditions of blood vessel A, B and C.

Blood Type of Level of Relative Valves
vessel vessel oxygen pressure present in
saturation of the the vessel
blood
A
C

Thickness
of blood
vessel
walls

b Draw a line on the axis to show the blood pressure changes in the blood as it

flows from the heart to the lungs before returning to the heart.

Blood pressure

Heart Blood Blood Blood
vessel A vessel B vessel C

v

Heart
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3 Amoeba is a single-celled aquatic organism. Substances in the water can enter the
cell by a variety of mechanisms.

An experiment was carried out to compare the uptake into Amoeba of substance A
and substance B.

Some of these organisms were placed in a solution containing equal concentrations of
both substances and kept at 25°C.

The concentration of substances A and B, in the cytoplasm of these organisms, was
measured every 30 minutes over a period of 5 hours.

The results of this experiment are shown in the graph below.

15
Substance A
=
[l
9]
g“‘é 10
L
2o
i
°E
gy 0 L
2 Substance B
m o
£ 8
g =
(a]
) 0 T | | T |
0 1 2 3 4 5

Time / hours

a Using the information in the graph, compare the uptake of substance A with the
uptake of substance B during this period of 5 hours.

b Substance B enters the cells by diffusion. Describe and explain how the results of
this experiment support this statement.

c Substance A enters the cells by active transport. Give two differences between
active transport and diffusion.

1
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SectioN 1 — BiorocGicAr MOLECULES 1

Proteins are Made of Amino Acids

i i i - An amino acid
Proteins are composed of long chains of amine acids. There are

twenty different amino acids used in proteins. They all contain H\ T y
carbon, hydrogen, oxygen and nitrogen, and some contain N—C—.C/
sulfur. All have the same structure as the one in the diagram ; A \OH
but R can be one of twenty different chemical groups. H

W
Amino group  Acid group

Proteins are Held Together by Peptide Bonds

1) The chains of amino acids are attached to each other by strong peptide bonds.

2) The amino acids can be arranged in any sequence and proteins
can be up to several hundred amino acids long.

3) The number of different proteins that are possible is almost unimaginable. Consider
that there are several thousand ways of arranging a chain of just three amino acids,
with each combination forming a different protein. Add one more amino acid to the
chain and the number of possibilities leaps into the hundreds of thousands.

4) It's the order of the amino acids in a protein that determines its structure
and it's the structure of a protein that determines how it works.

Protein A Protein B (N.B. Each different
shape represents a
different amino acid.)

Different amino acids  Bond Same amino acid ds\

_Each Protein has its Own Special Shape 00— A

Primary structure

1) The order in which the amino acids are arranged in a protein
* chain is called the primary structure.

2) Some chains coil up or fold into pleats that are held together by
weak forces of chemical attraction called hydrogen bonds.
The coils and pleats are the secondary structure of a protein.

; . . Secondary structure
3} Some proteins (especially enzymes) have a tertiary structure. d

The coiled chain of amino acids is folded into a ball that’s held
together by a mixture of weak chemical bonds (e.g. hydrogen
bonds) and stronger bonds (e.g. disulfide bonds).

4) If the protein has a roughly spherical shape it’s called a

globular protein (e.g. enzymes are classed as globular proteins). Tertiary structure

The name’s Bond. Peptide Bond...

1) What is the primary structure of a protein?

2) What type of bond holds together the secondary structure of a protein?

Section T — Biotocicat MOLECULES
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Carbohydrates

Carbohydrates Contain Three Elements |

|

Carbohydrates contain carbon, hydrogen and oxygen. There
are several types of carbohydrate, e.g. sugars, starch and cellulose. _q1,cose molecule

1) Sugars are small, water-soluble molecules that taste sweet. CH OH )

2) They're divided into two groups: monosaccharides \ / 9% /'H
(pronounced: mono-sack-a-rides) and C?H \ }
disaccharides (die-sack-a-rides). wo” \ / H, e two

3) Monosaccharides are the single units from H OH R
which all the other carbohydrates are built. 7 faltcoss molscule these

. ou
Glucose and fructose are both monosaccharides. / CH OH _ s\,g,:apﬁ:d
Glucose has two forms — alpha (o) and beta ().  s——r — G Emund.

: ‘OH |
4) Disaccharides are formed when two monosaccharides are \c/ \ / 4/
joined together by a chemical reaction. A molecule of water / \OH H/
is also formed (so it’s called a condensation reaction). G

GLUCOSE + GLUCOSE — MALTOSE (a disaccharide) + WATER
GLUCOSE + FRUCTOSE — SUCROSE (a disaccharide) + WATER

HOH

Starch is a Polysaccharide

Polysaccharides are polymers — large molecules made up of Amylose gﬂ@
monomers (smaller units). The monomers of polysaccharides

are monosaccharides. Starch molecules are made up of two

different polysaccharides — amylose and amylopectin, s> 3

which are polymers of glucose. The insoluble, compact Amylopectin

starch molecules are an ideal way of storing glucose.

Starch is only found in plant cells.

Cellulose is Also a Polysaccharide

1) L1ke starch, cellulose is a polymer of glucose, but the
bonding between the glucose units is different.

2) As a result, the cellulose molecules are long and straight. D_D_D_D_D_etc_

3) Several cellulose molecules can lie

side by side to form microfibrils. Q—D—D—D—D—em-
4) The molecules are held together by D‘D‘D‘Q‘D‘mc‘
many weak hydrogen bonds. : : ' ;
5) Cellulose is only found in plant cells. Weak hydrogen bonds
6) The microfibrils strengthen the plant cell wall.

Three cellulose molecules

A poly-sack-a-ride — a bunch of kids on a helter skelter...

1) Name two monosaccharides.

2) Which disaccharide is composed of two molecules of glucose?
3) Name two polysaccharides.
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Lipids Contain Carbon, Hydrogen and Oxygen \

Lipids are oils and fats. Plant oils and animal fats are mostly made up of a group
of lipids called triglycerides. A triglyceride consists of a molecule of glycerol with
three fatty acids attached to it.

—I FATTY ACID I

FATTY ACID A triglyceride

——l FATTY ACID

GLYCEROL

A fatty acid molecule is a long chain of carbon atoms with an acid group (-COOH) at one end.
Hydrogen atoms are attached to the carbon atoms. If every carbon atom in the chain is joined
by a single bond, we say that the fatty acid is saturated. If one or more of the bonds is a double
bond, it's said to be unsaturated. A fatty acid with many double bonds is polyunsaturated.

Fli H H H
O tw Lbwlowly /
PN NN
HO—C § C '|_| C Ill C IL c—H Saturated fatty acid
| | I I
H H H H
[
e, o e ¢ N
HO —(|L|‘/ \C/ Ill\(l;/llt\c/ \‘CI; —H  Unsaturated fatty acid i
| I | |
H H H H

Phospholipids are a Special Type of Lipid

Phospholipids (pronounced: foss-foe-lip-id) are like triglycerides,
but instead of having three fatty acid chains, they have two fatty
acid chains and a phosphate group.

Cell membranes are made from a double layer of phospholipids.

FATTY ACID
FATTY ACID

-

N

O

PHOSPHATE GROUP

GLYCEROL

Acid chain and the phospholipids — sounds like a punk band...

1) Which elements are fatty acids composed of?

2) What's the difference between saturated fatty acids and unsaturated fatty acids?
3) What's the difference between triglycerides and phospholipids?
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Enzymes Help to Speed up Biochemical Reactions

1) In a living cell, thousands of biochemical reactions take place every second.
The sum of these reactions is called metabolism. A single chain of these
reactions is called a metabolic pathway.

2) Without enzymes, these reactions would take place very slowly at normal body temperature.

1) Enzymes are biological catalysts.
2) They increase the rate (speed) of reactions.

How do Enzymes Act as Catalysts?

1) Even reactions that release energy require an input of energy to get them going,
e.g. the gas from a Bunsen burner doesn’t burn until you provide heat energy from a match.

2) This input energy is called the activation energy. A reaction that needs a high activation
energy can't start at a low temperature of 37 °C (i.e. body temperature).

3) Enzymes reduce the activation energy.

This graph shows the

o TActvaton 1
_energy with | Activation energy
&nzyme I— without enzyme

activation energies of Eriergy of

a reaction with and molecules ) ,
ithout : ot feacion.

without an enzyme: fachan  reac

enzyme enzyme

v

Time

Enzymes are Proteins

1) All enzymes are globular proteins (because they're roughly spherical).
2) It's the order of amino acids in an enzyme that determines its structure,
and so how it works.
3) Enzymes can be involved in breaking down molecules or building molecules. For example:
s Digestive enzymes are important in the digestive system, where they help to break down
food into smaller molecules, e.g. carbohydrases break down carbohydrates.

e Enzymes involved in DNA replication help to build molecules, e.g. DNA polymerase.

| could really use a catalyst to help me write this gag...

1) What is the function of enzymes?
2) What is activation energy?

3) What do digestive enzymes do?
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Enzymes have an Active Site

1) A substance that'’s acted upon by an enzyme is called its substrate.

2) The active site is a region on the surface of the enzyme molecule where a substrate
molecule can attach itself. It's where the catalysed reaction takes place.

3) The shape of the substrate molecule and the shape of the active site are
complementary, i.e. they fit each other.

4) Almost as soon as the enzyme-substrate complex has formed, the products of the
reaction are released and the enzyme is ready to accept another substrate molecule.

Substrate
Substrate fits into —
molecule Active site  2ctvesite Enzyrn? rea?g to
== _ accept another
"1&:5) Ei substrate molecule

Enzyme
molecule

Enzyme-substrate

complex p\‘\

Enzymes are Specific |

1) An enzyme usually catalyses one specific chemical reaction.
2) The substrate molecule must be the correct shape to fit into the active site.

3) Only one substrate will be the correct shape to fit, so each enzyme only
catalyses one specific reaction.

4) Anything that changes the shape of the active site will affect how well the enzyme works.

The Effect of Temperature on Enzyme Activity

As temperature increases, enzyme reactions become faster, because the molecules have more
energy. However, at high temperatures the atoms of the enzyme molecule vibrate more rapidly
and break the weak bonds that hold the tertiary structure together. The shape of the active site
changes and the substrate can no longer fit in. The enzyme is said to be denatured.

The Effect of pH on Enzyme Activity

Acids and alkalis can denature enzymes. Hydrogen ions (H*) in acids and hydroxyl
ions (OH) in alkalis disrupt the weak bonds and change the shape of the active site.

Lonely enzyme seeking complementary subsirate...

1) Why are enzymes described as ‘specific’?

2) Explain why a denatured enzyme will not function.
3) Describe the effect of pH on enzyme activity.
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