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Microscopes.

The Light microscope allows you to view animal cel
It can magnify up to 1500 times. Some organelles s
as mitochondria, chloroplasts, vacuoles, cell walls,
membranes and nuclei are visible. Staining makes
these organelles visible.

Label andannotate the diagram

The electron microscope: invented in 1950s it allow
much higher magnification (500 000x) and better
resolution, allowing greater detail to be seen.

Electron microscopes allowed detailed ultrastructurs
of the cell to be sen, such as ribosomes and the

inside of mitochondria and chloroplasts. The image

called an ELECTRON MICROGRAPH.

Eukaryotes and prokaryotes.

Prokaryotes areisgled celled organisms such as
bacteria.

Usually much smaller than eukaryotic cells (1710e
size), do not contain a nucleus, chloroplasts or
mitochondria, DNA can be found floating free in the
cytoplasm or in loops called Plasmids, some have
flagellumfor movement.

plasma membrane

nucleoid (DNA)

ribosomes

flagellum —"

Eukaryatic cells are more complex and can be single
cellular or multi cellular organisms.

Questions.

Name 3 things visible with a light microscope in both animal and pkzifg.

Name 4 organelles that both plant and an animal cell have.

What is the calculation used to calculate the magnification of an object?

What is the function of the mitochondria?




Head start on A Level Biology

Cell structure.

Nuclei:controls the cell function, containing the DNA
which is the coded information for the production of
proteins.

During cell division the chromosomes become shorter
and thicker and can be seen with a light microscope. Tl
chromosomes will then make a copftbemselves, one
copy for each cell produced during cytokinesis.

Nuclei have a double membrane called the nuclear
envelope.

Mitochondria:can be seen with a light microscope,
however, greater internal detail can be seen using an

electron microscope.

@y ~— Membrane

Outer
— Membrane
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function is to carry

out aerobic respiration.
The energy released is used to form molecules of ATP
ATP is used in the cells to provide energy for muscular
contractions, active transport as well as anabolic and
catabolic reactions.

Cellwall: the plant cell wall is made up of cellulose
Molecules laid side by side to form microfibrils.

These provides rigidity and support for the cell.

Questions.

Name 2 molecules that make up the cell membrane.

Describe the membranes of the mitochondria.

What is the name of the molecule that provide energy t
the cell?

What termis used to describe water concentration?

Cell structure.

Cell surface membranEound around every cell, it
allows the movement of substances into and out of the
cell. It is a partially permeable membmand will
prevent certain substances from entering.

Channel protein
Outside the cell i
| O .‘. 0000 @ 4

Inside the cell

It is made up of a double layer called the PHOSPHOL
BILAYER. These are molecules closely packed togeth
a mosaic pattern. Within the bilayer are large proteins
which are also responsible fenansport and for cell
recognition.

Transport into and out of cells

There are 4 modes of transport you need to be aware

Diffusion;can be gas or liquid particles. They move fro
an area of high concentration to an area of low
concentration down a concentration gradient. Small
molecules such as oxygen, water and carbon dioxide
pass through the phospholipid bilayer.

Osmosispccuis only with water. The water particles
move from an area of higlvater concentration to an
area of low water concentration, down a concentration
gradient, across a partially permeable membrane. NO
ENERGY IS REQUIRED. You will be required to refer
the term water potential in A levehot water
concentration.

Facilitated diffusionSome particles are too large to fit
through the phospholipid bilayer and therefore require
carrier protein to assist. The protein carriers are within
the bilayer and they chamgshape when they come into
contact with a specific molecule (i.e. Glucose). NO
ENERGY IS REQUIRED.

Active transportThis moves substances for an area of
low concentration to an area of high concentration

against a concentration gradient. ENERGY IS NH&BDE
this to occur. Specific carrier proteins are also requirec
iKSasS OFry oS OFffSR WwLIzY
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Proteins.

Proteins are made of long chains of amino agigisto several
hundred long. There arenly 20 different amino acids and the
combination of these 20 produce a wide range of complex
proteins. Protein structures are held together with strong
bonds called PEPTIDE bonds. The order of the amino acids
determines the structure and how it works.

All amino acids have the same structure with one variation ¢
the R group.

H H oo
ContainsHydrogen, oxygen, | I I
Nitrogen and carbon. '1;“,[\'_ (I: _CC;%!,_'
. Group Group
Proteins structure S

The order of the amino acids forms the PRIMARY STRUCT|
The protein chain can thetoil or fold into pleatswhich are

held together by weak hydrogen bonds to for the SECOND/
STRUCTURE.

Enzymes have a further folding held together with stronger
disulphde bonds. This is the TERTIARY STRUCTURE. If th
structure is almost spherical it is calledlabular protein

Amino acds
Primary protein structure
5 sequence of a chain of
< animo acids
[ oy !

Alpha helix — Secondary protein structure
hydrogen bonding of the peptide
backbone causes the amino
acids to foid into a repeating
panern

Pleated sheet

Tertiary protein structure
three-dimensional folding
pattern of a protein due o side
chain interactions

Quaternary protein structure
protein consisting of more
than one amino acid chain

Enzymes Help to speed up biochemical reactions

Metabolism is the sum of all theiochemical reactions that
occur per second and a single chain of these reactions is
called a metabolic pathway.

Enzymes are biological catalysts and increase the rate of
reactions.

Reactions that release energy e A

Energy of
reactants

Activation energy (EA)
without enzyme

i
Activation energy (EA)
with enzyme

Change
in free

Free energy

need an input energy to start.

energy
(.9

Energy of products

The input energy is called the

Progress of

ACTIVATION ENERGY. Enzymes reduce the activation
energy.

Enzymes are proteingnzymes are globular proteins with g
specific order of amino acids that determines what the
enzyme does.

Enzymes can be catabolic (break sulissadown) or
anabolic (build substrates up). Enzymes have a specific §
into which the substrates can attach itself, this attachmen
site is called thective site.The active site is
complementaryto the shape of the substrat®©nce they
attach together they form theenzyme substrate complex
The substrate then breaks bonds or makes bonds
(depending on the type of enzyme) and the product leave
the active site. The active site is now able to accept anoth
substrate.

Substrate ente = bstrat n. icts Products leavin.
active site of enzyme complex complex active site of enzyme

Denaturing enzymesEnzymes hava specific tertiary shape
held in place by weak hydrogen bonds and stronger
disulphide bonds. These bonds can be broken by an incre
in temperature (kinetic energy) or a change in pHifHacid
or OHin alkali disrupt the bonds).

Useful enzymedigesive enzymes are catabolic, breaking
down food into smaller molecules. Enzymes are also nee
in DNA replication, building up molecules (DNA polymera:

Questions.

What types of bond hold together the secondary structure?

The tertiary structure?

How many amino acids are there and what elements are found in them?

Explain why denatured enzymes will not function.

What is activation energy?
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Carbohydrates.

Three elements make up the carbohydrate moleaytarbon,
hydrogen and oxygen.

There are several types of carbohydrates:

Sugars Small, sweet, water soluble molecules. Can be
monosaccharide®r disacchanles Monosaccharides are
single units from which disaccharides are bulucoseand
Fructoseare monosaccharides and join together to form the
disaccharide sucrose. The joining together of 2
monosaccharides occurs to release a moleculeater this is
called acondensation reaction.

Glucose occurs in 2 forms alpttaglucose and betél 0
glucose.

Hydroxyl
H OH o

below

Alpha glucose

Beta glucose

Starch:APOLYSACCHARI@HBarge moleculgpolymer, made
up of monomers). Two different polysaccharides of glucose
are used to make starelamyloseandamylopectin Starch is
insoluble so it is a good storage molecule in plants.

Cellulose a polymer of glucose. Bonding is diffeteém
cellulose, molecules are bonded in a long straight line with
hydrogenbonds between the strands. It fornmsicrofibrils to
provide strength to plant cell walls.

W”Celluulgsew o Amylopectin  Amylose

Lipids.

Three elements make up the lipid molecalearbon,
hydrogen and oxygen. Lipids are fats aiild,goredominantly
made up of a group of lipids call&iglycerides These contain
a molecule ofGLYCERQVith 3fatty acids

Triglyceride

3 fatty acid chains
1

The fatty acid is a long chair ¢

5]

. . H
of carbon atoms with an acic, [, I .. . o cnon,
_ o
( COOH) group. Hydrogen H—c|:—o—ys—CHZ—cHz-ncHz——(:Hz—cH3
atoms are attached to the N o
H—C—0O — C—CH,;—CH,**CH,—CH,—CHj

carbons by single bond. A B

single bond forms aaturatedlipid. If there is a double
bond then the lipid isinsaturated many double bonds
forms apolyunsaturatedlipid.

Cell membranes are formed fro
phospholipid. They doot have 3
fatty acid chains but 2 fatty acid
chains and a phosphate group.

Phosphate group

Questions.

Describe the difference between a triglyceride and a
phospholipid.

Describe the difference between Starch and cellulose.

What bonds hold Celluloseianofibrils together?

Exchange surfaces

All good exchange surfaces require adaptations to ma
the exchange efficient. The smaller the object the
quicker exchange is able to occur due to it having a la
surface area to volume ration, however larger, more
complex organisms have a much smallaface area to
volume ratio. =

P éi —

2-mm cube

The larger the
object the lower
the surface area

Surface area

to volume ratio.

Volume

1-mm cube 4-mm cube

6sidesx ’=6mm’  6sidesx2' =24 mm’ 6 sides x 4 = 96 mm*

=1mm’ 2'=8mm' 4'=64 mm"

Surface area-  6/1 31 15/1
to-volume ratio

To overcome this, multicellular organisms have highly
adapted exchange organs. Adaptations include:

- Folded to increase thsurface area to volume
ratio for a faster exchange.

- A good blood supply to maintain the
concentration gradient.

- One cell thick (thin) to reduce diffusion distanc

Materials that need to be exchanged between the cell
and the environment include heat, oxgig, water,

carbon dioxide, nutrients and other waste products su
as urea. The adaptations allow MORE substances to
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Gas exchange in animals

Lungs;Multicellular organisms have evolvedcamplex blood
supply systemand a large gas exchange systéumgs). The
lungs contain millions of tiny air sacs called ALVEOLI which
then folded to further increase the surface area of the lung.

Nasal cavity #—0

Bronchus

Pleural cavity
(filled with fluid)

Bronchiole

Alveoli

The alveoli are further adapted by
having a single flattened layer of
epithelial squamous cellsvhich
reduces the diffusion distance
increasing the speed of diffusion. Gi&i
Alveoli have a dense network of
capillaries to move the blood awas
quickly, maintaining a steep

diffusion gradient. The walls of th
alveoli are fully permeable to
dissolved oxygen and carbon dioxide.

Air in and out

Blood outf ‘ & Blood in

Venule- — Arteriole

Bronchiole

. Blood |
= capillaries
i)

Breathing/ventilation: The process of maintaining a high
concentration of oxygen inside the lungs and getting rid of t
waste product carbon dioxide. Ventilation increases he rate
diffusion.

Lungs are suspended in the airtight Thorax and any change
volume will affect tke pressure in the thorax.

BREATHING OUT

¥ 2Y¥ YW Y ¥ )Y¥

Gas exchange in plants

Palisade cell
Spongy cell

Bundle
sheath cell

Mesophyll

Plants also have adaptations to allow gas exchange. The le
an organ that is adapted to allow the movement of water fro
the leaf and the diffusion of carbon dioxide into the leaf. The
upper mesophyll layer contains Palisade cells which are
packed with chloroplasts to absorb as much energy from thg¢
sun as possible for photosynthesis. The lower part of the
mesophyll layer is the spongy mesophyll which contains air
spaces to facilitate the diffien of gases into the cells and ou
of the cells.

The upper epidermis is covered by a waxy cuticle to preven
water loss. The lower epidermis has a specialised pair of ce
called theGUARD CELLEhe guard cells have an uneven
thickening in the cell waWwhich causes the cell to bend and
open up a hole in the lower epidermis called tBREOMA The
stoma allows the water vapour to move out of the leaf into
the environment {ranspiration) and carbon dioxide to move
into the leaf.

Transpiration: The movement of water from the root and out
of the leaf is called the transpiration stream. Water passes i
the root by osmosis and then moves through the root by 2
different processes:

- The symplast pathwawater moves from root cell to root|
cell through the cytoplasm.

- The apoplast pathwgywater moves through the cell wall,
not passing over the cell membrane, carrying minerals
with it through a process callddASS FLOW

Water moves out of the leaf by diffusion into the
environment. The water moves fromot to leaf through a
specialised tube called theylem. Water is pulled up the xylen
due to an attraction force between the water particles causit
a tension in the xylemQohesion tensiohand the attraction
between the water particles and the sidestbé xylem vessel
(adhesion.

The second vessel in the plant is fildoem and this is
responsible fotranslocation the mass flow of substances
from the leaf to the rest of the plant.
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Other exchange surfaces

Digestion:The human digestive system has 3 main fioms;

- Mechanical breakdown of food
- Chemical breakdown of food

- Absorption of digested food particles into the blood
stream.
Tongue

Salivary Glands .5

These produce a
CARBOHYDRASE enzyme

1) It PUMMELS THE FOOD
with its muscular walls.
2) It produces the
PROTEASE enzyme.
3) It produces
i/ HYDROCHLORIC ACID for
/ two reasons:
a) To kill bacteria
b) To give the right pH
for the profease enzyme to
work (pH2 - acidic).

Pancreas

¥y v A
conditions right L B Produces all three
for the enzymes in the enzymes: PROTEASE,
small intestine). CARBOHYDRASE and
LIPAGE.

Oesophagus

Rings of muscle
which are squeezed
shut most of the time.

Where BILE is produced.
EQ FATS and

Small intestine

1) Produces all the three
enzymes: PROTEASE,
CARBOHYDRASE and
LIPASE.

2) This is also where the

Where bile
stored, before it's

injected into the /

intestine.

Large intestine

Where excess wafter is

absorbed from the food. Rggt!!m
Where the
bid you a fon

the blood.
8) The inner surface is
covered with villi to
red before they increase the surface
arewell through the anus. area. s also very long.

The digestive system contains 3 types of enzyme;

- Carbohydrasesnzymes for breaking down complex
carbohydrates into simple sugars. These are found
the mouth (amylase enzyme), the pancreas and the
small intestine.

- Proteaseenzymes break down proteins into amino
acids. These are found in the stomach (protease
enzymerequires a pH 2 which is provided by the
hydrochloric acid, the pancreas and the small
intestine.

- Lipaseenzymes breaks down lipids into fatty acids
and glycerol. These are found in the pancreas and
small intestine.

Bile is an important chemical ingéstion. Bile is made in the
liver and stored in the gall bladder. It has 2 roles:

1) Makes the digested food, leaving the stomach,
slightly alkali for enzymes to work in.

2) It emulsifies the lipids, breaking them up into small
droplets to increase the surfa@ea for lipase to
digest.

Questions.

What are the features that makes a surface better adapted
exchange?

What is transpiration?

What is translocation?

Other exchange surfaces:

All of the digested food is now small enough to pass thrahgh
wall of the small intestine into the blood stream.

>

Thin walls - just
| 1 cell thick

Network of capillaries

Blood vessels

As an exchange surface it displays the same characteristic
adaptations as the lung; Large surface area to volume ratio, g
blood supply and one cell thick.

Microvilli; the walls of the smalhitestine are highly folded into
villi, to increase the SA:Vol. ratio. However, this can be increa

further by each individual cell having further folds called
microvilli.

oo/

—
:
3‘. ' ‘ Emerocytes

Questions.
What are the 3 ways water moved through the root?

What are the 3 digestivenzymes, what do they break down an
where are they found?

Enzyme Breaks down Into Where
(chemical) (chemicals) found

What is the role of Bile?

How is the small intestine adapted to increase the rate of
diffusion of digested food products?
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The circulatory system and blood vessels.

Large multicellular organisms have a small surface area to
volume ratio and have evolved a complex circulatory systen
to transport chemicals around the body, this is called the
CIRCULATORY SYSTEM

Some organisms such as flat worms can diffuse oxygen ang
glucose across their surface. Less active organisms such ag
insects may have a much more simplified circulatory systen

open circulation of a locust closed circulation of a fish

nean

|
82 ;:'_AX',“"‘\;‘*‘: of .
. gy b QR T o oo
{ ills \ body
heart

tissue
Fish have a more complex system were by the blood enters
the heart once before being transported to tlsgstemic
system this is called gingle circulatory systemMammals
have evolved @ouble circulatorysystem with goulmonary

and asystemiccircuit. LUNGS

w PULMONARY
The heart pumps the deoxygenate( "< | “ReUIT

blood to the lunggpulmonary
systen) to pick up oxygen and
removes carbon dioxide. The
oxygenated blood is then returned
the heart to be pumped out to the

SYSTEMIC

organs gystemic system CIRCUIT
W BODY

The blood travels through 3 main types of blood vessels;

1) The Arteries carry bloodawayfrom the heart. They have a
thick layer ofelastic tissueand smooth muscle The elastic
wallsstretchwhen the heart catracts and the elastic tissue
recoilsto maintain the pressure.

2) Capillaries These consist of a single layeresfdothelial

cells The arteries subdividarterioleswhich further divide

into thousands of capillaries. The capillaries come inteeclo
contact with body cells providing a huge surface area to
volume ratio and a short diffusion distance for the exchange
oxygen, glucose, carbon dioxide, urea and other substance
3).Veins The capillaries start to come back together forming
venulesand then veins. Veins carry blood back towards the
heart. Blood is at a lower pressure and therefore do not nee
such a thick layer of elastic tissue or smooth muscle. The v
containvalvesto prevent the blood flowing backwards.

iy ) vein
capillary lumen —_

lumen 1
endothelium ---*@ lumen — ! endothelium —

elastic fibres

elastic fibres — o /
o endothelium —* 4
smooth muscle —§ ) ..l'.-.r_ smooth muscle
collagen fibres — '

s

A collagen fibres

semilunar aorta pulmonary

The heart valve 4 rtery
- ‘ / left atrium
The heart has two
separate pumps.

. . righ
The right side of the a:mm
heart pumps blood
to the lungs and the
left side pumps blooi ; o

right oY ventricular
to the body. o ) right septum
o atrio-ventricular  opecle ’

Valves within the  vaive
heart keep the blood flowing in the coredirection. Valves
open and close in response to the changes of pressure insi
the chambers.

left

left

The heart is made up of 4 chambers: the rigtrta, the right
ventricle, the leftatria and the leftventricle. The left side of
the heart has ahicker muscuar wallto create enough
pressure to force the blood around the whole body.

The hearts contractions are initiated by a cluster of specialig
cells called th&sSINGATRIAL NOD& the PACEMAKER hese
cells send out electrical impulses at regular intervals.

The coronary arteries supply the muscle in the heart with
blood.

The cardiac cycleThis is the sequence of events that

occur in a sinale heartbeat.

Atrioventricular

valves
Right ventricle

Ventricular diastole entricular systole

Questions.

What is the name of the system that sends blood to body orgal

Which blood vessels contain valves?

Which blood vesséias the thickst smooth muscle and what is
its function?

Which Valves close when the ventricles contract?
Which side of the heart is the thickest and why?
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The blood.

Blood is made up of different components;

1) Plasma the liquid part of blood that transports the cells,
dissolved substances and thermal energy.

2) Platelets cell fragments responsible for clotting of the
blood.

3) White blood cells there are many diffexnt white blood
cells all responsible for protecting the body from pathogens
4)Red blood cell®\KAerythrocytes these are responsible for
transporting oxygen to body cells. Erythrocytes contain a
complex protein calletHAEMOGLOBINHaemoglobin contam
four iron ions each will
bind to one oxygen.

One haemoglobin can
carry 4 molecules of
oxygen (100% saturated)
and becomes
OXYHAEMOGLOBIN
Due to the dw availability &
of oxygen in the tissue ar .
the high concentration of |’
carbon dioxide, the

oxyhaemoglobin
oxygen will dissociate from the haemoglobin. The carbon
dioxide from the respiring tissues makes the haemoglobin ¢

Foft K2R yQ G2 GKS

the oxvaerdissociates

2Ee3Sy

Questions.

1)What substance is picked up by the blood in the lungs?

2) What is the name of the protein found in the erythrocyte?

3) What metal ion is present in the protein?

no 2KFG R2Sa AdG YSHy AT GKS

Respiration

Aerobic respiration This occurs in the mitochondria of cells.
requires a number of small stages to break daylurcose
(GH120¢) to release a large amount of ener@gdenosine
triphosphate (ATP). The first stage is a stage called
GLYCOLYSH8is occurs in the cytoplasend converts glucose
into two 3 carbon molecules call®®lYRUVATPyruvate is
formed in both aerobic and anaerobic respiration, however i
aerobic respiration the pyruvate passes into the matrix of th
Mitochondria. Pyruvate then goes into thiek reaction to

form acetyl CoAwhich then passes into to thi€rebs cycle

with the oxidise products passing inbxidative
phosphorylationto form ATPand waste productsarbon

Anaerobic i Aerobic
(without oxygen) (oxygen present)
R
Carbon dioxide

Anaerobic respiration Respiration without oxygen.

This form of respiration occurgithout oxygen Glucose is
converted into pyruvate, through the process@GEYCOLYSIS
in the cytoplasm and is unable to pass into the mitochondrig
The process of glycolysis releases saralbunts of energy and
over a short period of time it can keep the muscles working.

Anaerobic respiration in plants and yeast foroasbon
dioxide andalcohol Anaerobic respiration in animals forms
lactic acid The buildup of lactic acid in muscles must b
broken down as the formation of the acid alters the pH and
affects enzymes in the cells, slowing down reactions. As the
lactate ions build up in the muscles this causes pain called
fatigue. The oxygen required to convert the lactate ions bac

5) Which gs affects the oxygen binding properties of
haemoglobin?

6) What is the term used to describe oxygen leaving the
haemoglobin protein?

7) What is the name of the stage of respiratihiat is common
to aerobic and anaerobic respiration?

8) What are the products of the first stage of respiration?

9) Name the remaining 3 stages of aerobic respiration.

10) Name the molecule that is produced and will supply ener
to other parts of the body.

vdzSaidArz2ya O2yGAydzsSRXo®

11) Define the term anaerobic respiration

12) Write a word equation for;
a) anaerobic respiration in plants and yeast

b) anaerobic respiration in mammals

13) What is the oxygen debt?

14) Why can a person not anaerobically resfor a long time?
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Disease

Disease can beommunicableand non-communicable
t NonO2 YYdzyAOF 6t S RA&ASI &S I NEF
directly passed for person to person. These include cancer,
KSI NI RA&SIF&AST RALFO6SGSa | yH
t Communicable disease are disease which can be
transmitted from organism to organisnTheseare caused by
PATHOGENstich as/IRUSEBACTERIAUNGENd
PROTISTS
Bacteriawill produce
toxins.Viruseswill
place their genetic
information into a cell
and the information
replicates and bursts
the host ceb. Fungi
producemyceliumanc.
exocytosedigestive enzymes to digest the tissue it is living g
it then reabsorbs the digestive producfrotistsuse a host to
complete an important part of its life cycle and will damage
the hosts cells/organsithe process.

* Earinfection
* Pneumonia
* Food poisoning

* Malaria

If the first lines of defence do not prevent the pathogen
entering the body, then the bodies defence systems will be
activated. All cells have a unique protein structUANTIGEN
identifying it as not self and activating tiramune system
White blood cells will respond in different ways. First the
MONOCYTEShd MACROPHAGHtypes of phagocyte)
ARSYyiGATe G(KS LI (K2 3Sengllfthe W1
pathogen and destroy it. Macrophages do not destroy all of
the pathogen; it etains the antigen of the pathogen and
Wresent) Al 2y Alda 26y ANTIEEN | OS
PRESENTING CEhd initiates the next round of specific
white blood cells. TheYMPHOCYTBESw have 3 jobs, track
down and destroy the pathogen$ (ymphocytel produce
antibodies B Lymphocytesand makenemory cellsto

produce antibodies quickly if the pathogen enters the body
again in the future.

1604

140

secondary

100 response

first second
404 infection infection

primar
response
0 10 20 30 40 50 60 70
Time in days

Concentration of antibodies (arbitrary units)
o
s

Primary and secondary response to infection.

10

Risk factors

A risk factor is something that wificrease the chancef
becoming ill. Risk factors do not always lead to the diseas
just increase the risk. Some risk factors are unavoidable s
as genetic risk factors; genetic predisposition to producing
high quantities of cholesterol, having high blood pressure
carrying theBRCAgene which increase the risk of breast
cancer.

Other risk factors are avoidable such as smoking, drinking
alcohol, unprotected sex, high fat or high salt diet. Some r
factors carcinogen} can cause DNA to mutate and cause
cells to go inb uncontrolled cell growth.

Questions.

What is a pathogen?

Give 3 examples of necommunicable disease.

How do bacteria make us ill?

How do viruses make us ill?

What do monocytes do?

What do macrophages do?

What are the 2 main types of lymphocytes?

What do memory cells do?

Look at the graph. Desbe the different between the
primary and secondary response.
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DNA and protein synthesis

DNA is a complex chemical, found in the nucleus of eukary

and in the cytoplasm

pentose sugarphosphateand nitrogenousbasesforming a

NUCLEOTIDE
There are 4 different
nitrogenous bases;

of prokaryotes. DNA is made up of;

(@) phosphate

Q )

(b) @

\&—

A= Adenine Q

T: Thymlne five-carbon [T‘U'!O)ifi?ous D — C

C= Cytosine sugar

G= Guanine P = phosphate %

: D xyribose sugar -
Complementary pair S ia =gt B1G
A pairs with T c
i ) G = guanine

C pairs with G T = thymine @ -

DT

The bases pair up in

Figure 1 (a) General structure of a single nucleotide. (b) The four DNA
the formation stated nucteotides
above. They are held together bydrogen bonds The two
strandsrun in opposite directions causing the molecule to
spiral forming &©0OUBLE HELIX
DNA controls the production of proteins. A section of DNA t
codes for a protein is calledgene Proteins are made up of a
string ofamino acids each protein has a different number an
order of amino acids. The proteins also have diffetsorids
which holds the molecule in a unique shape which means a

proteins have a different function.

protein
molecule 1
amino acids
protein
molecule 2

Different combinations of amino acids make different proteins.

Protein synthesisProtein synthesis occurs in the cytoplasm,
carried out byRIBOSOMESVhen a protein is required then
the gene has to be copied prading a molecule called

messengeRNA(MRNA) mRNA is small enough to pass out

The mRNAasses
out of the nucleus
carrying the code
for a protein. Once il
the cytoplasm the
MRNA binds to a
ribosome.

Within the cytoplasn.
there is another
molecule called
transfer RNA (tRNA).
At one end, the
anticodonis
complementay to the
MRNA. At the
opposite end there are
three unpaired bases
which code for aramino
acid. The amino acid is
brought in to form a
peptide bondwith the
amino acids brought in
by the previous tRNA.
This forms a
polypeptide chain
which will form
hydrogen and

disulfide bondsto

form the unique
protein.

e

cytoplasm
nuclear
a M envelope |
LT & Y ¥
L2 AR W el e
mRNA 24 (0 SRS
Passes out of the nucleus
into the cytoplasm. It carries ‘
a copy of the instructions for '
making a protein,

nucleus [

Mutations: Mutations change the order of bases in the DNA
Some bases may change to a different bassétitution),
some bases may be deleted, and some bases may be addgé
Mutations can cause the following:

- Incorrect protein to be produces

- No change in mitein being made

- Causes a harmful proteins/ no protein to be made

the nucleus into the cytoplasm. mRNA is a template,
containing nucleotides and bases. The nucleotide on the
MRNA will line up with theomplementary baseHowever, on
RNA thee is no Thymine, RNA will have the b&aRACII(V).

non-coding strand

Bipnad

Questions:
What are the components of a nucleotide.

What are the names of the 4 nitrogenous bases?

What type of bonds hold the 2 strands together?

What is the name of a section of DNA that codes for a
protein?
What are proteins made from?
DNA is too big to leave the nucleus, what is the copy of the
gene called that enters the cytoplasm?
What organelle will this molecule attach to?
Which molecule has a complementary anticodon and brings
the correct amino eid?
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