GCSIScience BIOLOGY SeparateERSONALISED LEARNING CHECKLIST

Amber Green | Revised
TickX

Area of Study:Cell Biology

Plant/animal cells and their organelles/structure

Bacterial cells and their organelles/structure

Differences between prokaryotes and eukaryotes

Cells may be specialised to carry oudaaticular function:
w aLISN)Y OStfazr ySNBESma®Stt.a Iy

w NR2{0 KIANI OStcelainplatist £SY | YR

Cell differentiation in plant and animal cells

Understand how-microscopy-techniques have developed over tin

Explain how electron microscopy has increased understanding.o
sub-cellular structures:

Carry-outcalculations involving magnification, real size and image
size using the formula:

magnification =size of image

size of real object

Required practical activity Lsing a light microscope

Describe how bacteria multiply symple cell division (binary fissior

Required practical activity Zavestigate the effect of antiseptics or
antibiotics on bacterial growth

The contents of the nucleus including chromosomes and genes
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How cells divide by.the processmitosis

Describe the stages of the cell cycle

Describe the function-of stem cells'in embryos, in-adult animals g
in the meristems in plants

Evaluate the uses and implications of.stem cell treatment

Explain the process of therapeutitoning

Define diffusion

Describe which factors affect the rate of diffusion




Calculate and compare surface area to volume ratios.

Explain how different multicellular organisms have adapted
exchange surfaces

Define osmosis

Required practical activity vestigate the effect of a range of
concentrations of salt or sugar solutions on the mass of plant tisg

Define active transporand describe it happening with mineral
uptake in root hair cells and uptake of sugar nmlles inthe gut of
humans

Amber Green | Revised
TickX

Area of Study: Organisation

Define the term tissue and give examples.

Define and-give examples of organs.

Define and-give examples of organ.system

Label and describe thfainctions of the digestive system

Describe how Bzymes catalyse speciiandbe able to-use the
Yock-and key theor® Isienplified model to explaiit.

How enzymes are affected bgmp and pH changes.

Be able to carry ourate calculations.

Be able to recall the sites of production and.thetion of
amylase, proteases and lipases.

How the adaptations of the small intestine allow digesfedd
moleculego be absorbed into the bloodstream.

Describe howhe productsof digestion are used

)
L
T
O
9,
=
Z
4
<
LL]
—J
a
L
2,
—J
<
2
O
0
4
L]
o

Describe and.explain the action of bile in digestion.

Know the structure and functioning of the huméaeart andits
associatelood vessels

Know the structure. of théungs, including how lungs are adaptg
for gaseouexchange.

Explain how-the pacemaker controls its heart rate and how
Artificialpacemakers are used-to correct-irregularities

Explain how the structure ddrteries,veins and capillarieslates
to their functions.




Know the functionsof each of the bloodomponentsplasma,
red blood cellswhite blood cells and platelets

Recognise different types of blood ceiilsa photograph or
diagram, and how they are adaptedttweir functions.

BEvaluate the advantages amtisadvantages of treating
cardiovascular diseases by drygsatins) mechanical devices
(valves, stents, artificial heart) transplant.

Describe the consequences of faulty valves and replacement
biological or mechanicaklves.

DefinethetermW| S| f 1 KQo®

5STAYS | yR 3 o@btuniGlild déeatednd Hod-F
communicabl€ > mdjoacauses of ill health

Describe howdiet, stress and life situations may haveeifect
on both physical'and mental health.

Explain-how dferent types of disease may-interact.

Be able to translate disease incidence informatimeiween
graphical and numerical forms, construct and intergreguency
tables-and diagtms, bar charts and histograms.

Understand the principles of sampling @gplied toscientific
data, including epidemiological data

Discuss the iman and financial cost ofon communicable
diseases to an individual, a local communitpasion or globally

Explain the effect of lifestyle factors including diatcohol and
smoking on the incidence of namommunicable diseases latcal,
national and global levels

Be able to use a scatter diagram to identifg@relation
between two variables.in terms of risk-factors.

describehow cancerresults-as a cange.in cell growth and
division.

Describe the differences betweemrihignand malignant
tumours,

Explain howifestyleand genetiaisk factorscan increase. the
likelihood forvarious types.o€ancer.

Required practical activity dusequalitative reagents to test for
a range of carbohydrates, lipidsd proteins
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Required practical activity Snvestigate the effect of pH on the
rate of reaction of amylasenzyme.

Area of Study: Infection anesponse

Amber

Green

Revised
TickX

How diseases are spread and how this spreadcan be reduce

How we can culture bacteria

¢KS RSTFAYAGAZ2Y 2F WL GK23SYy

Examples of viral, bacterial and fungal diseasksw they
spread and how they areeated

Malaria as an example of a protist disease, including the malz
protist life cycle, symptoms and treatment

Istline (nonspecific) defence systems of the human body and
how they work

The role of white blood-cells in‘the immusgstem

Vaccinations and how they prevent disease

The use-of antibiotics and how antibiotic resistance arises. T
discovery of penicillin by Fleming

The use of painkillers and the origins of aspirin

Traditionally drugs were extracted from plants and micro
organisms eg. Digitalis, aspirin and penicillin

The stages of drug- testing and what.is.-being tested at each.p

¢KS YSIyAy3a 2F GKS (1Se& 0(SNXY

Monoclonal antibodies and how'they are produced

Uses of monaclonal antibodies

Advantages and disadvantages of monoclonal antibodies

The general symptoms of plant.disease and how they can be
diagnosed

Examples of plant disease, and th@mptoms/effects.on plants
(Tobacco mesaic virus, Rose black spot-and aphids)

The damage caused to plants. by ion deficiencies
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Plant defence responses (physical responses, chemical resp
and mechanical adaptations)

Area of Study: Bioenergetics

Amber

Green

Revised
TickX

Photosynthesis is represented by the equation:

- iht
carbon dioxide +water — glucose +oxygen

| recognise, and can name these symbols:

CO2, H20, O2and.CsH120e.

| candescribe photosynthesis as an endothermgaction in
which energy isransferred from the environment to the
chloroplasts by light.

| canexplain the effects of temperature, lighitensity, carbon
dioxide concentration;.and the amount.of chloroptoi the rate
of photosynthesis.

| can:
®w YSF&adaNB | tyés!fbf p@dto(sy@ttjefsis- S NI

w SEGNI OG FyR-Xxy(iSNLNBG  3INI
onelimiting factor

w LX 20§ YR RNF&G I LILINBLINRIF GS
for axes

w GNFyatlasS AyT2NXYIGA2Y 0SS

Higher Tieonly:
These factors interact and any-one.of them may be the factor

that limits photosynthesis.

Higher Tier only:

| canexplain graphs: of photosynthegite involving two or three|
factors and decide which is the limiting factor.

Higher Tier only:

| understand and canse inverse proportioq the.inverse square
law and light intensity in the context of photosynthesis.

Higher Tier only:
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Limiting factors are important in the economicsesfhancing the
conditions in greenhouses to gain the maximeate of
photosynthesis while still maintaining profit.

Required Practical 6:

| have investigatethe effect of light intensity on the rate of
photosynthesisising an aquatic organism such-as pondweed.

The glucose produced in photosynthesis rbay

wused for respiration

w O2y@SNISR Ayidz2-AyazfdontS
R 42 'LINRRdzOS T UG 2N 24
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To produce proteins, phts also-use nitrate ions that are
absorbed fromthe soil.

| candescribe cellular respiration as arothermic reaction
which'is continuously occurring in living. cells.

The energy transferreffom respirationsupplies all the energy
needed foriving processes:

Respiration in cells can take place aerobically (using oxygen)
anaerobically (without oxygen), to transfer energy.

| cancompare the processes of aerobic amberobic respiration
with regard to the 'need for oxygen, thhffering products and
the relative amounts of energy transferred.

Organisms need energy. for:

w OKSYAOILf NBFOUA2Yya (2 odzA
w Y2@0SYSyi

w 1SSLAYyIT 41 NYO

Aerobic respiration is represented by the equation:

glucose +oxygen = carbon dioxide +water

| can recognisand name these symbols:
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C,H,,0,, 0,, CO, and H,0.

1278

Anaerobic respiration in muscles is represented by the equati

glucose — lactic acid

As the oxidation of glucose is incomplete in anaerabic respira
muchless energy is transferred than in aerobic respiration.

Anaerobiaespiration in plant and yeast cells is.-represented-by
the equation:

glucose — ethanol + carbon dioxide

Anaerobic respiration in yeast cells is called fermentation-and
economic importance in‘the:manufacture of bread and alcoho
drinks.

During exercise the-human body reatrighe increased demand
for energy.

The heart rate,-breathing rate -and breath volume increase du
exercise to supply the muscles with-more oxygenated blood.

If insufficient oxygen is supplied anaerobic respiration takes
place inmuscles. The incomplete-oxidation of glucose causes
build up oflactic acid and creates-an oxygen debt. During long
periods.of vigorousactivity muscles become fatigued and stop
contracting efficiently.

Higher Tier only:

Blood flowing through thenuscles transports the lactic adil
the liver where. it is converted back into glucose. Oxygen debt
the amount of extra oxygen the body needs after exercise to
react with theaccumulated lactic acid-and remove it from:the
cells.

Students should bable to explain the importance of sugars,
aminoacids, fatty acids and glycerol in the synthesis and
breakdown ofcarbohydrates, proteins and lipids:.

Metabolism is.the sumof all the reactions in a cell.orthe-body

The energy transferred Ingspiration in.cells'is used-by the
organisnifor the continual enzyme controlled processes of
metabolism thatsynthesise new molecules.
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Metabolism includes:
wconversion of glucose to starch, glycogen and cellulose

w GKS T2NXI A 2 ffomaoldculelaigiRcenyl 2
and three

molecules of fatty acids

w 0KS dza8 2F 3t dz02aS FyR YA
in turn are used to synthesise proteins

w NBALANI GAZ2Y
w ONBI1R26y 2F . SEOSaa LINRGS
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Area of Study:Homeostasis and response

| amable to explain that homeostasis is the regulatairthe
internal conditions.of a cell-or organism to maintain-optimum
conditions for function-in.response-to-internal and external
changes.

Homeaostasis maintains optimal conditions for enzyme action
all cellfunctions.

In'the human body, these include control of:

w o0ft22R 3Jf dzO2asS 02y OSYy G4 NI GA
w 02R& GSYLISNI GdNS

w gLESNIfSPStao

These automatic control systems miayolve nervous responsey
or chemical responses.

All control systemsinclude:
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wcells called receptors, which detect stimuli (changes in the
environment)

w O22NRAYI GA2Y. OSyiliNBa oadzO
pancreas}hat receive and.procesaeformation from receptors

w STTSOG2NEZ YdzaOf Sa 2NJ It}
whichrestore optimum levels.

| canexplain how the structure of the nervogystem is adapted
to its functions.




The nervous system enables humans to rea¢heir
surroundings ando coordinate their behaviour.

Information from receptors passes along cells'(neurones) as
electricalimpulses to the central nervous system (CNS). The (
is the brain andgpinal cord. The CNS coordinates the respons
effectors which maype muscles contracting or glands, secreting
hormones.

stimulus - receptor — coordinator - effector — response

| canexplain how the various structures in a refeme¢ including
the sensory neurone, synapse, relay neurone and-mogairone
¢ relate to their function| understandwhy reflexactions-are
important.

Reflex actions are automatic'and rapid; they do not involve th
conscious-part-of the brain.

| canextract and interpret data from-grapheharts and tables,
about the functioning-of the nervous system.

| cantranslate information about reaction timdsetween
numerical and graphical forms.

| have completed required practical 7:

To gan-and carry out an investigation into the effect of a factg
on humanreaction time.

The brain controls complébehaviour. It is made of billions of
interconnected neurones and has different regions that carry
different functions.

| canidentify the cerebral cortex, cerebellum aneedulla on a
diagram of the brain, and describe their functions.

HigherTier only:

Students should be able to explain.some of the difficulties of
investigating brain function and treating brain damage and
disease.

Higher Tier only:

Neuroscientists'have been able to map the.regions otifzén
to particular functions bytadying patients with-brain.damage,

electrically stimulating different parts of the brain.and using M
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scanning techniques. The complexity and delicacy of the brai
makesinvestigating and treating brain disorders very difficult.

| canrelate the stuctures of the eye to theifunctions. This
includes:

w O002YY2RIFI{iA2y (2 F20daa 2y
w FRFELIGFGAZ2Y (2 RAY fA3IKGOD

The eye is a sense organ containing receptors sensitive to lig
intensityand colour.

| am ableto identify the following structures-on a diagraoithe
eye and explain how.their structure.is related to theirfunction

NBGAYLE
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Accommodation is the processdfianging the shape of the lens
to focus on near or distant objects.

To focus on a near object:

wthe ciliary muscles contract

w 0KS adzzalLlSyazNe fA3FYSyida
w GKS fSya Aa GKSYy GKAO] SNJ

To focus ona distartbject:

w GKS OAft Al NEB YdzaOf Sa NBf I E
w 0KS adzallSyazNe fA3IlLYSyilda
w 0KS fSya AXa GKSy LizZ SR i

Two common defects of the eyes are'myopia (shaort sightedne
andhyperopia-(long sightedness) in.whirays of light-do not
focus on theretina.

w DSySNrfte G(KS&aS RSF¥FSOGa
refract the light rays so that they do focus on the retina.
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w bSg GSOKy2f23a3ASa y26 AyOf
lasersurgery to changéhe shape of the cornea and a
replacement lens ithe eye.

| caninterpret ray diagrams, showing these twommon.defects
of the eye and demonstrate how spectacle lensesect them.

Body temperature is monitored and controlled by the
thermoregulatorycentre in the brain. The thermoregulatory
centre contains receptorsensitive to the temperature of the
blood. The skin contains temperatureceptors and sends
nervous impulses to the thermoregulatory centre.

If the body temperaturés too high,.blood vessels dilate
(vasodilationand-sweat is produced from the sweat-glands. B
these mechanismsause a transfer of energy from the skinto t
environment.

If the body temperature is too low; blood vessels constrict
(vasoconstrigbn), sweating-stops and skeletal muscles contra|
(shiver).

Higher Tier only:

| amable to explain how these mechanisiogver or raise body
temperature in a given context.

I'amable to describe the principles-of hormortaordination
and controlby the human endocrine ‘system.

The endocrine system is composed of glands which secrete
chemicalalled hormones directly into the bloodstream. The
blood carries théhormone to.a target.organ where.it produces
an effect. Compared to theervoussystem the effects are slowg
but act for longer.

¢KS LIAGdA G NBE JfELELYR AY GKS
several harmones into the blood in response to body conditio
Thesehormones in turn act on other glands to stimulate other
hormones to bereleased to bring about effects.

Students should be able to identify the position of the followin
on adiagram of the-human body:

LIAGdzA G FoNE 36 YR
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w GSadSao

Blood glucose concentrationmsonitored and controlled by the
pancreas.

If the blood glucose concentration is too high, the pancreas

producesthe hormone insulin that causes glucose to move fro
the blood into thecells. In liver and muscle cells excess glucos
converted to glgogenfor storage.

| amable to explain how insulin controls blood glucgsegar)
levels in the body.

Type 1 diabetes is-a disorder in which the pancreas fails to
producesufficient insulin. Itis characterised by -uncontrolled h
blood glucosdevels and is normally treated-with insulin
injections.

In Type 2 diabetes the body cells-no longerrespond to insulin
producedby the pancreas. A carbohydrate controlled diet and
exercise regimare common treatments. Obesity is a risk factg
for Type 2 diabetes.

| amable to.compare Type 1 and Type 2 diabetes exulain
how:they can be treated.

| amable to extract information and interpret data frographs
that show the effect of insulin in blood glucose levels in both
people withdiabetes and people without diabetes.

Higher Tier only:

If the blood glucose concentration: is too low, the pancreas
produces the hormone glucagon that causes glycogen to be
convertedinto glucose and released into the blood.

Higher Tier only:

| amable to explain how glucagon interaetdth insulin in a
negative feedback cycle to-control'blood glucose (sugagls in
the body.

| amable to explain the effect on cells of osmatizanges in
body fluids.

Water leaves the body via thangs during.exhalation.

Water, ions and urea are lost from-the skin in sweat.
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There is no control over water, ion or urea loss by the lungs o
skin.

Excess water, ions and urea are removed via the kidneys in t
urine.

If body cells loser gain too much water by osmosis they do ng
function efficiently.

Higher Tier only:

The digestion of proteins from the diet results-in excasséno
acids which need to be excreted safely. In the liver these ami
acids are deaminated to form ammeaniAmmonia is‘toxic and s
it isimmediately:converted to urea for safe excretion.

Students should be able to describe the function of kidneys in
maintaining the water balance of the body.

The kidneys produce urine'by filtration of the blood @adective
reabsorption of useful substances such as glucose, some ion
water.

(Knowledge of other parts of the urinary system, the structure
the kidney and the structte of a nephron is not required).

| am-able tdranslate tables and barharts of glucosdpns. and
urea before and after filtration.

Higher Tier only:

Students should be able to describe the effect of ADH on the
permeability of the kidney tubules.

Higher Tier only:

The water level in the body is-controlled by thermone ADH
which acts on the kidney tubules. - ADH is released by the pitu
gland when the blood is too concentrated and it causes more
water to be reabsorbed back into-the blood from the kidney
tubules. This isontrolled by negative feedback.

People who suffer from kidney failure may be treated by orgal
transplantor by using kidney dialysisunderstandhe basic
principles ofdialysis.

Students should be able to describe the'roles of hormones in
humanreproduction, including the menstal cycle.

During puberty reproductive hormenes cause secondary-sex
characteristics to develop.
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Oestrogen is the main female reproductive hormone produce
the ovary. At puberty eggs begin to mature and one is release
approximately every 28ays. This is called ovulation.

Testosterone is the main male reproductive hormone produce
by thetestes and it stimulates sperm production.

Several hormones are involved in the menstrual cycle of a
woman.

w C2ffAOtS adilA Y dzisésimatyfaiion KfZRMNSG
in the

ovary.
w [dzZiSAYAEAAYI K2NN2YyS 6] 10

w hSaidNBISY YR LINRISaGTSNRY
uterus

lining.

Higher Tier only:

| amable to explain the interactions of FSi¢strogen LH and
progesterone, in the control of the menstrual cycle.

Higher Tier only:

Students should be able to extract and interpret data from
graphs showing hormone levels during the menstrual cycle.

| canevaluate the different hormonal and nedmormonal
methods of contraception.

Fertility can be controlled by a variety of hormonal and-nhon
hormonalmethods of contraception.

These include:

w 2NIf. O2yiNIXQOSLIIAGSa GKI G
productionso that no-eggs mature

w Ay 2ikitirskincpatch of slow release progesterone
inhibit the maturation and release of eggs for-a number of
months or years

w O0F NNASNI YSGK2Ra. adzOK | &0
prevent thesperm reaching an egg

w AYUNI dzi SNR y S Fi&idplaptstian obaii-A O
embryo orrelease a hormone
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w ALISNNYAOARIE |3Syida ¢KAOK
w FoadlrAyAy3a FNRY Ay (iSND2 dzN
w adz2NBAOFE YSiK2R&a 2F YIS

Students should be able to expldire use of hormones in
modernreproductive technologies to treat infertility.

CKAA AyOfdzRSa 3AAGAy3a C{Il Iy
Shemay then become pregnant in the normal way.

In Vitro Fertilisation (IVF) treatment.

w L+ C divingenioed BSH and LH to stimulate the
maturation of several eggs.

w ¢KS S$S333d I'NB O2ftSOGSR TN
from the father in the laboratory.

w ¢KS _FTSNIA{AASR S33a RSOSt
w G- 0KS adl 3S odt &5 ofieforRo | NJ
embryosaret yASNI SR Ayd2 0(GKS Y2iK

Although fertility treatment gives a woman the chance to have
baby ofher own:

w Al Aa OSNB SY24A2yIffe Ly
w GKS adz00Saa NriSa | NB yz2i

w A4 ddlmyiltiple Births which are a risk to both the babi
andthe mother.

Higher Tier only:

Students should be able to explain the roles of thyroxine and
adrenalinein the body.

Higher Tier only:

Adrenaline is produced by the adrenal'glandsrimes of.fear or
stress. lincreases the-heart rate and boosts the delivery.of
oxygen and glucos® the brain.and muscles, preparing the bo
T2N) WFEATKG 2N FTAIKEIQO

Higher Tier only:

Thyroxine from the thyroid gland stimulates.the basal metabo
rate. Itplays an important role.in growth and development.

Higher Tier only:
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Thyroxine levels are controlled by negative feedback.

Plants produce hormones to coordinate and control growth ar
responses to light (phototropism) and gravity.(gteopism or
geotropism). Unequal distributions of auxin cause unequal
growth ratesin plant roots and shoots.

Higher Tier only:

Gibberellins are important in initiating seed germination.

Higher Tier only:

Ethenecontrols cell division and ripening of fruits.

Higher Tier only:

(The mechanisms of how gibberellins and ethene work are ng
required).

Required Practical 8: | have investigated éfiiect of light.or
gravity on the-growth of newlgerminated seedlings-and have
recordedresults as both-length measurements and as careful
labelled biological drawings to show the

effects.

Higher Tier only:

| amable to.describe the effects of some plant hormoaesl the
different ways people usthem to control plant growth.

Higher Tier only:

Plant growth-hormaones are used in agriculture and horticultur

Higher Tier only:

Auxins are used:

w a gSSR 1 Aff SNE

w a NR2dAy3a L2 sRSNE

w F2NJ LINRBY2OGAYy3I AINRSOGK Ay

Higher Tieonly:

Ethene is used in the'food industry to-control ripening offruit
duringstorage-and transport.

Higher Tier only:

Gibberellins can be used to:
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wend seed dormancy
w LINPY2GS Ff26SNRARYy3
w AYONBIFA&AS FTNHAG arl So
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Area of Study: Inheritance, Variation and Evolution

| understand that meiosis leads to nddentical cells

being formed while mitosis leads to identical cells being forme

Sexual reproduction.involves the-joining (fusion)-of . male and
femalegametes:

w aLISNY YR §33 O0Stfa Ay Iy
w LRffSy FyR S33. 0Sfta Ay ¥

In sexual reproduction there is-mixing of genetic information
which-leaddo varietyin the offspring. The formation of gametsg
involves meiosis.

Asexual reprodction-involves only one parent and no fusion o
gametes.

There is no mixing of genetic information. This leads to
geneticallyidentical offspring.(clones). Only mitosis is involved

| amable to explain how meiosis halves the number of
chromosomes in.gametes and fertilisation restores the full
number ofchromosomes.

Cells in reproductive organs divide by meiosis to form gamete
When a cell divides to form gametes:

wcopies of the genetic information are - made
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w 0KS OSfdtoferrh Dur gadeies,ieachh vith a single
set ofchromosomes

w Ftf 3AFLYSHSa FNB IFSYySiAOllt

Gametes join at fertilisation-to restore the normal number of
chromosomes. The new cell divides by mitosis. The number ¢
cellsincreases. As the embryo develops cells differentiate.

(Knowledge of the stages of meiosis is'not required:




Advantages of asexual reproduction:

w 2yfeé 2yS LI NByild ySSRSR

w Y2NB GAYS FyR SySNHeée STFA
wfaster than sexual reproduction

w YFrye ARSYGAOFT 2FF&ALINRAYy3
favourable.

Some organisms reproduce by both methods depending on-tf
circumstances.

w alfF NAEE-LI NF&aAdSa NELINE R

sexually irthe mosquito.

w alyeé<FdzyaxA NBLNRRdIzOS | aSE

sexually tagive variation.

w alye L} | yda LINRRdIzOS aSSRa

asexually-byunners such as strawberry plants, or bulb divisior
such as daffodils:

Knowledge of reproduction-in-organisms is restricted to those
mentioned.

Students are expected to be able to explain the advantages g
disadvantages of asexual and sexual reproduction for-any
organism if givemppropriate information.

Students should be able to describe the structure of DNA and
definegenome.

The genetic material in the nucleus of a cell is composed of a
chemicalcalled DNA.'DNA is a polymer made up of two strang
forming a doubléhelix. The DNA is contained inwgttures called
chromosomes.

A gene is a small section of DNA on a chromosome. Each ge
codesfor a particular.sequence of amino acids, to make a spe
protein.

The genome of an organism is the entire genetic material of t
organism. The whe human genome has now been studied an
this willhave great importance for medicine in the future.

| amable to discuss the importance of understanding ftheman
genome.

This is limited to the:
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w aSINOK F2NJ 3SySa tAy1SR i
w dzy RSNROIYRAY3 yR GNBIGYS
w dzaS Ay GNIY OAy3 KdzYl y YA 3N

Students should be able to describe DNA as apolymer made
from four different nucleotides. Each nucleotide consists of a
common sugar anghosphate group with one of four different
bases attached to the sugar.

DNA contains four bases, A, C, G.and T.

A sequence of three bases is the code for a particular amino
Theorder of bases controls the order in.which amino-acids are
assembled tgroduce.a particular protein.

The long strands of DNA ‘consist of alternating sugar and
phosphatesections. Attached to each,sugar.is-one of the four
bases.

The DNA polymer is'made up-of repeating nucleotide units.

Higher Tieonly:

| amable to:

w NBOFff | @aayL}i S RSa A LJG A

N
w-SELXIAYy aAYLES& K26 (KS &l
made
w RSAONARGS K2g 3IASYSGAO O NR
codingDNA by altering the activity of a protein: angib non
coding DNA bygltering -how genes-are-expressed.

(HT only) In the complementary strands a C is always linked {
G onthe opposite strand and a T to an-A.

(HT only) Students are not expected to know or understand th
structureof MRNAIRNA, or the detailed structure of amino
acids or proteins.

(HT only) Students should be able to explain how a change:ir]
DNAstructure may result in a change in the protein synthesise
by a gene.

(HT only) Proteins are synthesised on ribosomespmling to a
template. Carrier molecules bring specific amino acids-to add
the growing protein chain in the-correct order.
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(HT only) When the protein chain is complete it folds up to for
aunigue shape. This unique shape enables the proteimoto
their job asenzymes, hormones or forming structures in the
body such as collagen.

(HT only) Mutations occur continuously. Most do not alter the
protein, oronly alter it slightly so that its appearance or functig
is not changed.

(HT only) Aew mutations code for an altered protein with a
different shape. An enzyme may no.longer fit the substrate
binding site or atructural protein may lose its-strength.

(HT only) Not all parts-of DNA code for proteins: fdoding
parts of DNA carswitch genes on and off, so variations in thes
areas of DNAnay affect how-genes are expressed.

| amable to explain the terms:
w 3 ¥YSiS
w OKNRY232VYS
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Some characteristics are controlled by a single gene, such ag
colourin mice; and reegreen colour blindness in humans. Eacl
gene may haveifferent forms called alleles.

The alleles present, or genotype, operate at a molecular level
developcharacteristics that can be expressed-as a phenotype

A dominant allele is always expressed, even if only-one copy
present.

A recessive allele is only expressed if two copies are present
(thereforeno dominant allele present).
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If the twoalleles present are the same the organism is
homozygous fothat trait, but if the alleles are different they arg
heterozygous.

Most characteristics are a result of multiple genes interacting,
ratherthan a single gene.

I understand the conceptfgrobabilityin predicting the results
of a single gene cross, bedinrecall that mosiphenotype
features are the result of multiple genes rather than sirggee
inheritance.

| amable to use direct proportion and.simple ratiosdrpress
the outcome of a.genetic cross.

Students should beable to complete a Punnett'square diagra|
andextract and-interpret information from.genetic crosses ang
family trees.

(HT only)-Students should-be able to construct-a genetic cros
Punnett squaraliagram and use.it.to make predictions using-tf
theory of probability:

Some disorders are.inherited. These disorders are caused by
inheritance of certain alleles.

w t2feRlI OGete OKIGAYy3I SEGNE
dominantallele.

wCystic fibrosis (a disorder of cell membranes) is caused by ¢
recessive allele.

| canmake informed judgements about the economic, soar
ethical issues concerning embryo_screening, gaggropriate
information.

Ordinary human-body celtontain 23 pairs of chromosomes.

22 pairs control characteristics only, but one of the pairs carri
the genes that'determine sex.

w Ly FSYlLt8& (KS &4SE OKNRY?2
w Ly YIfSa G4KS. OKNRY2az2zYSa

| amable to carry out.a-genetic cross.to show seheritance.

| understand andctanuse direct-proportion and simple ratias
genetic crosses.
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