site of chemical
FEOCTIONS i

the call

enzymeas 1o catalyse the reactions

gel like substance containing

contoins genetic

murtenal

controls the activities of the cell and

codes fro proteins

semi permeabie

substancas in and out of the call

controds the movemnent of

miRENA is translated to an amino ackd

chaim

where enengy is released for the cell

to functiom

site of chemicol
reQCtiones i

el lika substance cont@ining
enzymes to catalyse the reactions

Bl

the call

a
noaLr

in mucleus flogts
in the cytoplasm

controls the function of the ceall

NOT made of

supports and strengthens the cell

T
Celuase

srmal rings aff DA

oontain additional genes

semi permmeabie

controls the movement of
substances in and out of the cell

Iz @re much smaller than plant and animal cells

animal cell - Bacterial cel
— |
] Eukaryotes complex -
—— organisms B e Prokaryotes simpler
plant cell " organisms
contzins all the parts of animal cells plus extras [ | J—
| = nerve = T long branched connections and
nt cont@ins cei k=eps cell turgid, contains |I = 7 R insulating sheath
p2rmans contains cel sap = . Sidpris
vacuole sugars and salts in solution I| pe .I'III = - - -
- - II = T“x‘ fertilise an al:rl'reamI|rIr:F;n|:||:|r|;|itrll'::llgll:lng tail ]
. supports an nigthens A ) oEome enzyme
cell wall miade of celluliose J I| E 'S =99 large number of mitochondria
R tmine chi | 2beorhe II . %!- | condract to contains a large number of
sie of contzins chioropimdl, a g alow mitochondria
chioroplast photosynthasis light energy |I }- | - i miovemnent long
| = =
how & cell changes and becomes specialised ___I cell differentiation | = ", oy obsorh water | hair like projections to increase the
Undifferentiated ol are called STEM calls | S\ 2] /| roothair | === and minerals curace aras
— '______ - _._ __-. — - | Mi Croscopy | II| E II|II (A2 frowm soif
animal cell differentiotion | | plant cell differentiotion | 7 - IlI s |f i S TRANSPIRATION - dead cells
1 ] ]IJHE'“ COrFy WaOLsy ! .
earl 5-||E saof I 3 I and minsrals EE"ﬁw:.l!;ti:T:lgne dir:ctlr:u!:lmn
dELWE:Em all stages of life cycle the magnification =Miredfimaged r \
. stem cells are Emup:_ld E 1. - R — TRAMSLOCATION - II'I"II'IEEE"ECdE
onlly for repair and ce e are gl realBizeDfIhebbjedin #| | phioem k4 carry glucose have end plates with holes
raol ot together in meristems k4
peceme | ) fiows in both directions
I
q\_\ Featurse Light {optical) microscops: Electron microscope PREFIXES
L eyepieteliens L N
| Radiation used Light rays Electron beams Prefix Puisiple Skardard Eorm
cojectivelions |
R“-—.‘? focuingirhas Mz miagnification ~ 1500 times = 2 D00 D00 times centi em) 1cm=001m w42
- - Resohuticn 2000m 0.2nrm milli [rrem) 1 mim = 0001 m x10-
stage .,-F"'_f ‘J.,-
f'f-ﬂ Sire of microscope small and portable wery large and not portable ricra [jLmi] 1 pirn = U000 D01 Mo w10
ahitBa
uee Cost ~£100 for a school one Several £100,000 to £1 million plus nana [nmj Inm = 0000 000 D01 m wio=
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divide to form two cells that are identical

The smallest structural and functional wnit T - Willi — increase swrfoce area, Good ood supply — o Fairimin Conceniroiion
@ E ce " of an onganism. | intestines gradient, Thin membranes — short diffusion distance. B 1
—_— Alveoli- increase swrfoce ared, Good Wood supply — to maintoin concentrotion
A structure that contains genetic material Lumgs gradient, Thin membranes — short diffusion distonce.
nucleus and controls the activities of the cell. Gills in fish Gill filaments and lomella — increase surfoce area, Good biood supply — to
- maintoin concentration grodient, Thin membrones — short diffusion distonce.
chromosome nm?ﬂ?&f:&ﬁ? nflcmr":;:lk cellsfmm Rots Root hair cells - increase swrfoce orea.
. Large surfoce ared, thin leawes for short diffusion poth, Somato on the lower
A polymer made up of two strands forming surface to let O, and CO, in and out.
a double heliv ‘\\
: 2 ADAPTATIONS FOR DIFFUSSION |—| 1= ETesterthe ‘:hE”E':tE'“n;’:iﬁm‘”"‘F“"“'””“h‘“'m”
— & section of DNA that codes for a specific
g protein or charackeristic.
Diffusion Mowement of particles | E.g. Oy and OOy in gas exchange,
- in o solution or gas urea in kidneys. Factors that affect
Cells divide in a series of stages. The _reqi from a higher to a the rate are concentration,
] s 7 stog | MITOSIS AND red lower concentration | temperature and surface area.
genetic material is doubled ond then THE CELL CYCLE
divided into nwo identical cells. E.E. Plants absorh water from the
"""-u...,__h OHSImaEis Mowement of water soil by csmasis through their root
- the number of sub-cellular No energy from a dilute solufion | hair cells. Pants use water for
Stage . " required to @ more seweral vital processes including
5 Growtfl | structures e g. ribosormes and Lindifferentiated ce concentrated solution i< ard tra ing
mitochondria. an organism h
= minarals.
Stage DA DA replicates to form two copies of each /
2 Synthesis | chromosome. Divides to form more cells of the Buctive Movement ﬂjl’p:rm‘;les Eg rmicvement of mineral ions
One set o chromosomes i puled to sach | | same type, and can differantiate tnport | froma dilue soution | inko oot ofplams andthe
stage end of the cell and the nudeaus divides. to form many other cell types. — troted soluti el intestines
= Mitosis | Then the oytoplasm and cell membranas requ e on ' :

to the parent cell

Aditosis ooours during growth, repair, replocerment af cells.
Asexual reproduction ocours by mitosis in both plants
& simple animals.

Hurman Embryonic Can be dloned ond mode to differenticte into Therapeutic cloning uses same genes so the body

stem cells mast cefl types does not reject the tissue. Can be a risk of infection
Adult bone marrow | Con form many types of heman cells eg. blood | Tissue is matched to avoid rejection, risk of

stem cells celils infection. Only a few types of cells can be formed.

- Can differentiote into any plant cell type used ta - d q:;ﬂ"rh?_lnd Idi I
mleristems |plants) throughout the fife of the pant. £.g. Fare species, crop plants with pest /disease

resisitance
K

Treatment with stem cells may be able to help conditions such as diabetes and poraly=is. Some people object to the wse of
stem cells on ethical or refigiouws growunds
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Enzymes catalyse (increase the rate of) specific reactions in living organisms

The Tock and key
theony' is a simplified
moded to explain
enzryme action

d

The activity of enzymes is affected by changes in
temparature and pH

Enzymes in |

An organ system in which organs work
topether to digest and absorb food.

digestion

= -
- SSTESE
—

Enzymes activity has an
optimuam temperaiure

Enzyme activity has an
opiimum pH

Enzymes catalyse
spedfic reactions in
lwving organisms due to
the shape of their active
site

nla of seoclian

iahis ol eactcn

The human
digestive
system

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

Large changes in temperature or pH can stop
the enzyme from working |denaturs)

Temperoture oo fiigh

pH too high or Too
Tovwr

Enzyme changes shape [denatures) the
substrate no longer fits the actie site_

Mon-communicable

Food tests

Principles of
organisation

carbobwd Aode in saiivary
leg. a ) ] glands, poncreas,
B ATy ® small intestine
o9
®e
P Made in stormach,
I | ponoeas
Made in pancreas
Lipases {weorks in sonall
intestine]
- Aode in liver,
= = ?" stoved in gall
¥ bieddler.

Break down carbohydrates to

simple sugar (e.g. amylase breaks

dizn starch to glucose).

Break down protein to amino
acids.

and systems

Break down lipids (fats) to
ghycerol and fatty acids).

Cells, tissues, organs

B2

uedl for respiration.

Ernulsifies lipids to increase

surface area to increase the rate

of lipid break down by lipase.

Changes pH to neutral for lipass

to work

The products of digestion are used to build new
cartohydrates, lipids and proteins. Some glucose i

MioTe energy mouth
consumed in oesophagus
food and drink
than used
.11 obesity
2 :
[} Linked to ;
% increasad rates il stomach
af
- . gall bladder pancreas
dizease and small large
dewelopment i i intestines
of diabetes intestines
g 2.
anus
\ suzars (glucose) Benedicts” test Orange to brick red precipitate.
Starch todine test Tumns black.
Biuret Biuret reagent Maunve or purple solution.
T The basic building blocks
cells S ir— | eg musde cells of al liing GrEanisms,
& group of cells with a
E-.gé.musc.'e similar structure and
lasuE function.
ﬂgsregat]izr;s_lwrlr-ing
together| of tizsues
e.q. the heart forming a Fic
function.
e.q. the Crgans working together
cl'rr:'u:f to form organ systems,
system ¥ whilch waork together to
forrm an organism.
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musice Byer Blood vessels

The heart is an organ that pumps blood around the B 2
body in a double circulatory system

aorta x

conmect hee
e

pulmonary@artery
Pumps blood to the lungs

RO bum Rrg{)t ! gas exchange takes
ST ventride Iac
humen one ced thick place.
/ ' pulmonary®
2 z Left Pumps blood around the
Artery Vein Capiltary > : ventride | rest of the body.
Carry biood away Carry biood to the Connects arteries H (™ atrium
from the heart heart and veins ) '

Controls the natural resting
Pocemaker | heart rate. Artificial
(in the right | electrical pacemakers can

: I Thin walls, large lumen,
Aick 4 carry blood under low

i
»
R
Ey
Different structure in the heart have different functions

walls, MI II::.Tnd‘:‘r‘ pressure, have valvesto |  One cell thick to atrivm) | befitted to correct
i stop flow inthe wrong | allow diffusion, Carry irregulanties.
high presswel |’ Iml direction, carry blood under very low -
(except for the deaxygenated blood PR © Coronary | Carry oxygenated blood to
pulmonary artery). (gt for the f arteries the crdiac musde.
pulmonary vein).
::;::vﬁ Prevent blood in the heart
Blood Heart valves | from flowing in the wrong
2 AQA GCSE [kt | it
it Lungs and
Blood is a tissue consisting of plasma, ORGANISATION gas
in which blood cells, white blood cells part 2 \
and platelets are suspended exchange ] The heart pumps low oxygen/high carbon dioxide blood to the lungs
: Pale Transports CO,,
s yellow hormones and
(55%) fluid waste. S 5epid ¥
I Carries air Rings of cartilage protect
Red Large surface to/from the Jungs | the airway.
blood Carries | area, no nucleus, — — -
cells oxygen full of Carries air Splits into multiple
(45%) haemoglobin. Bronchioles | to/from the air | pathways toreach all the
sacs {alveoli) air sacs.
White Some produce - —
blood | Portofthe | antibodies, Site of gas Maximises surface area
cells immune | others surround Alveoli exchange in the | for efficent
(<1%) system | and enguif lungs exchange. 5
= S diffuses into the 42
dumptogether 3 S excbange M:M I ga@xchargeln@nivecius I
Platelets | Frogments o T Bicod Capiliaries between into/out blood carbon

dioxide diffuses out.

(<1%) of cells dots. of blood
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| Heart failure c@n be reated with a transplant or artifical heart |

......

systems

—— AQA GCS5E ORGANISATION part 3

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

=l R —
v Ciguse Effect Treatrment c
I
aTa]
g | i :" g 2
g |Skz| & 2E_ || 8
=B R 33- L= =] =
: BES 38 gEE | =
= < £ 3 2E |s2E
3 Bk | TE |£Eb8_
Euq T E-E: =
a 3 B B Em_a&
| 'q%““" TE .'.'a--t'
g T s L ﬂ%EE
£ - -]
= EE AEZAB
g = w
£ ﬁ-'g‘_ = B EWE-.;
_E“ - g3 EEEE
E g8 | 2 RN
E! 6 % BE g §E=E
o5 [ =7 g
L. 23 EEE s %
25 | #2488 |#£LEch
o Non-communicable diseases
[ ¥
@ [\| The result of changes in DNA that lead
- to uncontrolled wth and division

Benign Contained in one area of the

bty (usually by a
fumaur membrans) — not @ncer.

) Imvade tisswes and spread to
Aaolignant .
. . different parts of the body to

form secondany tumours.

come cancers || CAronogens and ionising radiation
have genetic increase the risk of cancer by
rick factars. changing, damaging DM&
Risk factors for Thiesa risks
heart/lung disease factors can
and certain types of also affect
cancer include F— tlhe bﬁ';’
drinking alcohol, e haalth
diet, obesity and of unborn
smoking babies

Plant tissues Bz

_H_F,.,-F"’

Woxy cuticle [top loyer of the ledf]

Reduces water loss from the |leaf

Guard cells open and close the stomata to

Guard cells and stomato control water loss and allow for gas
exchange |ooyzen and carbon dioxide).
Cells near the top surface of the leaf that
Pafisade celis are packed with chloroplasts that contain

chlorophyl. Both adaptations maximize
photosynthesis.

Air spoces in the leaf between cells

Imcreased surface area for gas exchange
so that carbon dicssde can diffuse into

photosynthesising calls.

Hollow tubes strengthened by
lignin odapted for the
tronsporiation of wirter in the
tronspiration stream

Allowrs transport of water and mineral
ions from the roots to the stem and the
legres,

Cell sap moves from one phloem
cefl to the next throwgh pores in the
end walls

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

New cells [roots ond shoot tips) are
muade here including root hair cells

Foot hair cells have an increasad surface

area for the uptake of water by osmosis,
and mineral ions by active transport.

A potometer is used to

Plun o Hurmdey o Bars Tiap wica

x "-'__i:':’ mieasure the amount of water §
' lost over time (rate of L T .
& .1 : i.ﬂ,“ R tmw] | - E ' “F:Ilul-al'-wv-m o P Tedapaman
’ Transpiration N |
F y — i
i — i
' The rate at which / !
warter is lost firom
the leaves of o Temperature, e R ——
plant. The humicdity, air 1':"‘ o Te—————
= = transpiration movement and The shape of
perrEnent Transpiration stream is the light intensity i the graph for
vacucie column of water | affect the rate } light intensity
ol il moving through the | of transpiration. | = | is the same for
s, &b o EMS
. rog r,E ETT1 @ il temperature
aves (energy)
mismbrane S——
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, Arigesy Jntce el | pathogens are identified by white blood cells by the B 3
Phagooytes Phogooytosis :hh:ri'fqms engulf the pathogens and digest / - different proteins on their surfaces ANTHSEMS.
specific antibodies destroy the pathogen. This N E' £ Masal hairs, sticky mucus and
i | Aptibody takes time =0 an infection can ooour. If & person % @ - = & !!; -l - Nose dilia Erevent pathogens .
o b i production is infected again by the same pathogen, the aa E T TRIR entering through the nostrils.
s Lymphooyt lyrmphocytes make antibodies much faster. o & e "
'y = g = > || @& E g Troches and | Lined with mucus to trap dust
1 Antitoxin Antitoxin is a type of antibody produced to -ﬁ 2 o |l vl B E - | bronchus | and pathogens. Cilia move
{1 production counteract the toxins produced by bacteria. = E = = Eg [respirotory | the mucus upwards to be
! = U system] IWa B
- & § gl | llowed
= = T
Detection Identification = 2 E o L 8§ %
B — = - | stomach acid (pH1) kills miost
b = stomoch ocoid |
- t t . S =
§ = Stunted growith = i ; ingested pathogens.
® B | spotsonleoves | meference using Human 1l &g
£ i Area of decay Eal'dE"l_‘E manuzl Plants have several ways of defence i E -E Hard to penetrate waterproof
E re or website, defending themselves from 5| 3 skin barrier. Glands secrete oil
3 E growths labaratory test for nathogens and animals systems = || & s which kill microbes
£ Malformed ﬁ:‘:ﬁ‘;’“ resting :
= E st Pathogens infesct plants or anirmals and can be spread by direct contact, water or air
i Emvieaves monaclenal Physical Mechanical il i , preadby
i = | Discolouration | antibodies. — wiethod of
ick wiamy . i .
Presence of pests layers, cell walls I'I'l'lnl:ll'l'l'i curling up Pathogen Disegse Symptoms ransmission Control of spread
— = edves o prevent - - -
— st n .
: ; Magnesium ions needed P pathoze being eaten Virus Mensies Fever, red skin Droplet infection from waccination as a child.
Mitrate ions needed to make chiorophyil - entry rash. snieezes and coughs.
—IIZg:t n!fnni'rmtefls not encugh leads to chemical Initially flu like ol contact and
stunted chiorosis — leaves turn - - ) Virus v SYSTETS, SEriouUs excha o of b-n-: anti-retroviral drugs and
grovwth. yellow. antibacterizl and toxins made by plant damags to y nge ¥ wse of condorms.
Bacteria may produce toxins that damage tisswes and make us fell ill | ML System.
_ : - - - i Tobacco Mosaic pattern Enters via wounds in | Remove infected leaves and
Vinses Bactena Protists Fumg| =1 A virus MOsaic \ P epidermis caused by | control pests that damage
(prokaryotes) | (eukaryotes) [eukaryotes) E E’ O WirLs on Ieaves. pests. the leaves.
e.q. codd, eqg. eq. g e - ;: Food prepared in improve food hyziene,
influenz, tuberculosis dysentery, e.g. athlete’s 4 a1 = 2 / _ | Fever, cramg, unbygienic conditions | wash hands, vaccinate
meuasies, (T8), sleeping t, thrush, Sa2||l=| = Bacteria | Salmanelia ?mml G or not cooked poultry, cook food
HI tobaorn Saimonelia, sickness, rose hiock spot ﬁ' gH= 5 = : property. thoroughly.
MOSTIC WIrLS Gonorrhoea malaria Jn"( % g Kis — . pr—— —— p—
s - = reen discharge irect sexual oo
Mo membrans ; . = Bacteria | Gonomhoea | from penis or or exchange of body I'BE cund!::.ns: Treatment
bound kembrans | E E = vagina. Fluids. using antibiotics.
organslles (no KMembrans bound - o
DNA or RNA chloroplasts, bound organelles, call | 4 5 Ll By an animal vector Prevent breading of
surrcunded | L s organelles. wall made of | - Protists Malgrio | Recurrent fever. [ stes) mosquitoses. Use of nets to
byap or mucleus). Usually single | chitin. Single - ! prevent bites.
coat Il wall_Single | celled lled or multi- | | ruses e and
call wall. Single | celled. CENSC oF Mt reproduce inside fu Rose block | Purple bladk spores carried via Remove infected leaves.
celled cellular cells causing e spaot spots on leaves. | wind or water. spray with fungicide.
Organisms damage
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Traditionally drugs were extracted from plants and Tl Antibiotics have greatly reduced deaths B3
V miCroorganisms Antltrm:lllis and || from infectious bacterial disease
— painkillers -
Dwgitlis Aspirin Penicillin - ) L Aniibiotics
£ & painkiller and | Discovered by mﬂ‘;{ mn;llarlmde the cannot be
E - Extracted § anti- Ajem_rrder E-G:;ﬁ'ﬂ' antibiotics | e.g. penicillin infictions require i treu:teviml
=" foxglove plants inflammatory Fleming from antibiotics.
= 8 and used as a that was first the Penicillium Mt pathog
% = | /| heart drug found inwillow | mould and used | ~ N B |
® B bark as an antibiotic || - ) Painkillers e.g. aspirin, | Drugsthat are used totreatthe || Itis difficult to
3 | | Semetimes this makes andother | porocetomol, | symptoms of a disease. They develop drugs
E E || ﬂ"Em'E“:I“m medicines ibuprofen do not kill pathogens i kill viruses
= - 1 antibiotic drugs. withiout
o2 I harming body
L] & "
- a \ : _— Vaccination tissues
=
s B Discovery AQA . because
B 5 : : - . :
- Drugs have to be tested and trialled before and drug INFECTION Used to immunise a large proportion of ““':‘:-‘d'“'e
= to check they are safe and effective development AND the population to |:|rlevent the spread of a reroduce
| Ogen
— RESPONSE — inside calls
E Efficocy Make sure the drug works _’_,_.-/-""/.f
"=
'w -
E x L Toodicity Check that the drug is not 1 infection | White blood cells detect pathogensinthe || 25 F 3
53 poisanous g | small amount by vaccine. Antibodies are released into the GEy=3
E 5 2 ose The most suitable amount to -] |'nljcrfc.rd.iizlj’:rc:m pathogen | blood. = E 358
take 'E ] a o om
| = _ 3 of the Re-infection | White blood cells detect pathogens. c 5L 4 g
Preclinical trials - using cells, tissues and live animals - must Double blind trial: pothogen | by the same | Antibodies are made much faster and in SEESD
be @rried out before the drug can be tested on humans. patients an:::ennslsdn pathogen | larger amounts. FE2=3F
] not know whao receives <3 2
Clinical trials use healthy volunteers and patients | | the new dngor Bcebo | | cragteq more side effects than expected fata n some cases) and are not as
. o - widely used as everybody hoped when first developed.
Stoge1 | Stogez | Stoges Stoged  p— This avoids bias. _
& placebo can look identical to the new T
Healthy A double 0 drug but contain no active ingredients Monodonal antibodies can be used in a variety of ways
& small A larger . - 5 = . -
ﬁl;"::ﬁﬁ number | number of ﬁtﬂm" o ':E 1. & mouse i5 injected with Digmosis mﬂﬁ ﬁ;ﬁ.ﬂg Treatment
dose of ':L . EarFT’Huli patieq.'nﬁ are § = pETog =
tients LT C
the drug. try the doses gre | Onidedinto T B g | identicar | 2 ymPhocytes produce Bound to
to check it - ETOUpS. Somse = 5 - antibodies radioactive
is safe drugata | trialledto | Loy e | 2 8 copies of
record a low dase | find the the and =0 one fypes | 3. lymiphocytes are removed from 2.5 Fluorescent dye EU?EEME.
cide ™ | toseeif | optimum ag - = af the mouse and fused with rapidly || pregnancy | Candetectvery | _ o - o oq | towic drugor
tworks | dose p‘f“’a{“':m 2@ T | ontibody | dividing mouse tumour cells test - small quantities |~ "o chemical
effects . = ﬂ prﬂd.UE-E'ﬂ' PR ——— measure of chemicals in spen inside cells Cancer cells
= in : the level of | the blood orti are targeted
€ | laboratory hybridomas hormones SRS to normal
_ _ _ _ 5. The hybridomas divide rapidly body cells are
Spedfic to one I:Hnu:iringsrre on lhe.a'ltlgen. Can target and release lots of antibodiss unharmed
specfic chemicals or cells in the body which are then collected
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v el vicucle T : _"-h =
Ao — d‘ih.uuph;‘ fr

eyl plass

cll e ane

call wiall

Respiration, stored as insoluble starch,
fats or oils for storage, cellulose for call
walls, combine with nitrates from the soil
to form aming acids for i

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

‘"l Photosynthetic reaction

T

Comtrel conditions in

The plant manufactures glucose from carbon dicxkide and water using enengy
transfermed from the environment to the chloroplasts by light

- Uzed to provide optinmum Growers must balance the
g i Heating | temperatures for maximum plant economics of additional B4
= growth. costs of controlling the
lg E conditions to masamise

- _ Enhances the natural sunlight photosynthesis with making
g E EH:E;I especially overnight and on a profit.

E doudy days.

£

- Extra \

E carbon zas can be pumped into the air
EE| dowice inside the greenhouse.

Rate of photosynthesis HT Only ||

Factors afiecting the mte of photosynthess

o | Flanes make use o light AQA GCSE BIOENERGETICS part
i oflight eneray | rarhon dicwide + Water » Owygen + Glucose
-E f.r-!:»m the 1
2 environmeit
5 rf:"m"ﬂ"ﬂ light Rate of photosynthesis
o miake food o, + KD ——s 0, + GHO, E
[plucose]
L1
The rate of photosynthesis is affected by temperature, light intensity, E 3
carbon dioxide concentration, and the amount of chlorophyll !': _ -
Factor How the rate is affected Limiting factors {why the rate stops i;: 3
going up) 1" =
As the temperoiure of the Fhotosynthesis is an enzyme HE - E
environment the plant is in controlled reaction. If the i . P = " ﬁ
Tem ¢ imreases rate of photosynthesis temperature increasas too much,
incregses [up to o point] s there is | then the enzymes become E
maore energy for the chemical denatured and the rete of reaction _ -
reqction. will decrease and stop P ] E
Light intensity incredses os the fe1 o~ E
distance between the plont and the | At point X another factor is limiting i v
light sources inoreases As light the rate of photosynthesis. This i 2
Light intensity | infensiy inoreases so does the rote | could be carbon dicxide % 1 =
of photosynthesis [up to o point] as | concentration, termperature or the B : E
muore energy is ovoilobile for the amount of chlonophyll ] L ey
chemicol reaction. E
Corbon diodde is needed for plonts | At point X another factor is limiting ':1 x E
Carbon to make glucose. The rate of the rate of photosynthesis. This l,, Sl w
dimdde photosynthesis will increase when o | could be light intensity, i“ / ‘g
concentration | plant s given higher concentrotions | temperature or the amount of - y.
of carbon diowde fup to o point). chiloropkwyil 4, i ey
Chiorophyll is o photosynthetic Another factor could limit the Rt Zf J}rr"r E
- ¢ of pigment thot obsorbs light ond of photosynthesis. This could be i J E
I allowes the reaction between water | light intensity, temperature or the i / %
e and corbon dicsdde to ooour carbon dicxide concentration ¥ u X =
I'P-r'l'ﬂf'ﬂﬂ’ﬂ?-r?ﬁﬁ} oo it il Bl %

distance betwesen the plant and the light source you guarter the light intensity "\.l_

Graph lines C and O \‘-‘\.‘
.If‘l'EIT'ﬂE'I.'I.I'EIE ——
increased by 10°C two or
then a slight increase || ; and decid
in rate of P
. which is the
photosynthesis -
DCCUTS.
ol
= a4 m - Illlr .
a 2% o Groph Lines A and B:
gr ; o “ If carbon dicxide
=E s X concantration is
§EEEE increased from 0.01%
2t gg £ t0 0.1% then a large
i§ﬂﬁﬁlﬁ increase in rate oCours
g e g = m up bo 3 point.
= e g o
= 1] ] lII'
§58F¢ -
T2 E & g 4]
5 2 F £z EZ
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v An organism For movement g TD.EHHI:HE muscles to contract in
will receive all e B I
o || i =
eriods of [I'GEES; :;.rf For keeping '\ To keep a steady body tempersture in R e _,ﬁ
HIEDG result of the W a cold envircnment.
actvity ETETEY - Electron mi
ruscles o mc R
become transferred ] ) 3 i on
fatigued from For chermical To build larger malecules from smaller aniirmal cedl II
and stop respiration reactions one. — II
contracting u e |
effidently - : , T E = Anaerchic respiration Aerobic respiration
— Lesponse 1o exercise i i - 3
= | Fespor Respiration : 'g 2| [ nespiration when Respiration with
i 5 E o ygen is in short oxygen. Ocrurs inside
ma‘cr'fe Heart rote | Top pump oxygenated blood faster to c g E supply. Occurs during the mitochondria
the human incregses the muscle tissues and cells. 2 9= IMiETISVE EXErCise continuousiy
body reacts - §§ = During hard exercise, Glucose ism'is'::dbhz
o Breathing rote = muscle cells are OIYEEN 10 transfer t
increased ond breath This increases the amount of oygen -E ; e respiring so fast that energy the onganism
demand violme entering the blood straam. 9 E E blood cannot transport neads to perform it's
for energy inorease 5 E encugh cxygen to meet functions
- g their needs. i
Metabolism is th f all the . —
soism s e sm ot Metabolism 3 - z
reactions in a cell or the body Glucose is partially o
S | oxidised to produce - :I
- f / Ii\ lactic acid which builds o
Corversion of glucose to stanch, glyoogen and - . + =
The energy cellulose. | - P upn muscle tissue . .E
transferred by . — f Anaerobic respiration in plant and yeast cells mlslgthem_ to 8 'E
3 respiration in ceils Dfm ol lu:dn;hpidmm Eﬂf # nfniacule II The end products are ethanol and corbon £t painful and 2
= i used by the glycerol a ree es of fatty adi [ dioxide. Anaerobic respiration in yeast oells i sHed E
£ organism for the | The use of glucose and nitrate ions to form amino | cailed fermentotion
] continual enzyme | acids which in turn are used to synthesise proteins. | | glucose — 3 lactic acid T
covitrofled A | glucose —=  ethanol + @rbon dioxide o
processes of Respiration I : " :
metabodism. Breakdown of excess proteins to form urea for | I | =
excretion. | This process is economically Anoerobic respiration o §
important in the manufachure relegses o mudh - $
The extra amount of axygen required to remove all m of alcahalic drinks and bread. Eﬂ?;fﬁ;m;;ﬁc r E
. . =
lactic aniszuliflls is called the oxygen debt o o respiration. _a
Lactic ac clood Tow: A ER- '.
buildsupin | I | through ) cridises t i = The incomplete Acrobic respirgtion
the musdes | . muscle cells and \, lactic acid and = £ auidation of glucose releases a large
cells during V| trensportsthe et convertsit o causes 3 build up of amount of energy
axercise factic acd to the Back to 3 ° tactic acid and creates from each glucose
lwer glucose - an oxygen debt molecule
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E E Tﬁ;;f;ﬂﬁ :_:'E pupil Sense organ - Cells colled | oot ctimuli [changes in environment]. Enables humans to react to their B 5
Q lieht iry dim conditions containing E § | receptors surroundings and to co-ordinate
= receptors :E Coordingtion | eg. brain, spinal cord and pancreas that their behaviour
Reting Light sensitive call layer. [ —— E E centres recerse information from receptons. — h’“"ﬂ—_..,_
light intensity E. Hffectors Muscles or glands, which bring about bl information from racaptors
. - . v § passas
Optic nerve | Carries impulse to brain. and colour responses to restore optimum levels. st card e i remee] e s e
B impulses to the central nervous
-E Sdern | Protectsthe eye. The Eye (Bio only) AQA GCSE The human E system {CNS)
S| comes | TENsParentlayerthat — HOMEOSTASIS AND nervous 1 The CNS is the brain and the spinal
E oowers the PUF'" and ins. (sl Lo, e ll “.EE}DHS'E Fﬂlt 1 ‘5.":||' 'JtE m i covd.
- Fizrnentad layer, controls o— — I, -
E Iris size of pupil. R . Coordinates the response of
& — The Brain effectors; musdes contracting or
Ciliary Controls thickness of . glands secreting hormones
muscles lens. h {EID DI'I|'yf]'
Suspensovy | Comnects lens to dliary "
ligaments | muscles. caey maizcles “;::-:J::n:gl:z:?fﬂ TM P Y, Stinulus Lights switch on
Fi " - = e g— -5l
Accommaodation is the process of Neuroscienti billizns of interconnected | _ﬁj: = U @
changing the shape of the lens to foous have been able '. MEurenes. i Receptor calls in retina
: i o regions (|- ;
Near object Far object ngmﬁ_l by g E Largest part of the | Typical mator neurone | u G
Ciliary musclas . ; ) q| Cerebral | human brain. Higher .
contract Giliary muscles mﬂ:im I g g Coftex thinking skills e-g Simapse Eap where two Coordinater e
" relax, suspansory patients - 2 . ki neurones meet).
_ suspensory ligaments pulled || braindamage, (=88 | £ speech, decision making. T 3 Il
ligaments loosad, tight, lens pulled elactrical = E _—
lens get thicker, st lieht is o stimulation and | I EL Balance and valurtary L Effect Muscles
light is more sl'gl'ri'lfrefmde:. : E i Cerebellum | muscle function e.g. dirsction of irmpub connected to iris
refracted. ol walking, lifting. "‘"‘“":"" u U
1 1 ! E neurobemm R = e
Hyperopia (long Myopia [short : = imvoluntary (automatic] " N Response Pupils gt
sightedmess) sightedness) . i E E medulla | body functions e g it r srmaller
Tragzted I.EI'E 3 Treated l.lill'g-a E hﬂthlrﬂ heart rate. rr—— P
conex lens so the concave lens so /——”/—/— ) o
light iz focused light is focused Yt ] % fewEm
Ehtﬂlfe . on ﬁﬂfe retina an #| £ | senefit: thought to Receptor Detact stimuli. i{f“‘ o
| ] k] :‘ff alleiate the Long amon carries impulse from receptor to reLrEn=
= C symiptoms of some SEnsOTY NEUrDne inal cord
— 7 B E . | mental ilinessas. i :
- h, B - dactiar
- E S — ; synapse Gap where neurones meet. -!::herrlml —
. = 5 _; Fisks: bleading in - MESTags USiNG Neurctransmitter. pin -
fiy i 5 L . R
— ‘ F i 4 E?&?Ems' T P T— Allows impulszs to ravel betwesn sensory
— — E g E ; . on n L= i and motor neurones in the spinal cord. !
Maw technologias now include hard,'soft 5 Ilm:eﬁl.ewas Long axon carries impulse from receptor to Reflex actions are automatc and
contact lens, laser surgery to change the % % abandoned in the Motor newrone effector. rapid; they do not invalve the
shape of the cornea and a replacement = | 10505 due to risk. - conscigus part of the brain and can
|ens in the eye. F = Effector Muscle or gland that carries out response. protect hurnans from harm.
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| Response 1o intemal and ectérnal ch ange !m

{HT only) digestion of proteins results in exces aming acikds. In the lver

they are de-aminatedio form towic ammonda which is converted to urea

Thermoregulotory mlﬁuﬁeptm sensitive to the temperature B 5
' cerire 1 L
! Biood glucose These automatic .
conCEntration control systems Skin Contains temperature recaptors, sands nersous )
in the may invohe impulsas to the thermoregulatory centra. f A
human temperoture ne | s il
body FESPONSEs or g Blood vessels dilate (vasodilation), -
Wiater levels r::nannl " E high sweat producad from sweat [HT) Th:‘uh';ml Energ:fl;sr::ssthfrm blood
T : centre (hypothalams) E gend: E\'an;:mes ;umsferrirg merr:Jd Enengy.
The regulation of internal conditions of a ™~ 2 | o Blmdxﬁﬁellsll:nnstrict :
[  cen ufun anism to maintain optimum Control of body i ow | ! iction], sweating stops, {HT) Thermal energy loss at the surface
e . pt ) B rmuscles oontract (shivering). of the skin is reduced, respiring muscles
m’“"““"“:"’“"m""- temperature cells transfer chemical to thermal energy.
Biology onl Human endocrine system
Homeostasis maintains optimal conditions for ( gy vl - E composed of The blood carmies the
enzyme action and all cell functions. M., ot i " ;E: hich horrmone to a target
I AQA GCSE 3 LS :: = segr::e cf:ﬂ:':m.': organ where is produces
H ' HOMEOSTASIS - | caned an effect. Compared to
omeostasis —— I -E catled hormones | oo o cyctem
AND RESPONSE . B| oo | efectsare siower butac
i hoodstream.
Water and nitrogen balance PART 2 N Thst for longer.
(Biology only) v
e = ‘Master giond”; .
7 : gland — B i E ® P :ml;!datl-feuthuglands
Whodycells (. | waterexhaled Control of 8 £ = hormones into the o :-i aml mu'" ones
loseorgain | o er/ion ureq | T UGS, water, r| blood glucose ?I Chearien biood & sffects.
too much foss fons and urea in E; concentration [m==
water J |
ish? sweat. ] — Blood glucose concentration & %
do no Controlled via the kidneys 2  ———__| Monitored and controiled by the panareas % = %
function “““'{;ﬂ?’””“ in urine. - Produced in adrenal ghands, Too high (HTonly) oo low | | % & =
e 'E increases breathingheart rate, =% o
i Pancreas produces o @
E | adreniine | Dicod flow to muscles, the hormone insulin, | Fener=as produces | 15 g £
Kidney failure iz treatad by organ = conversion ghycogen to glucose. ’ < from the hormaone xp®
transplant or dialysis. “'--\R“ F Prepares body for fight or hE“EI: into the glucagen that 23z
7 3 flight". the blood into t causes ghycogento ||| 2 4 2
Produce urine by a dialysis machine || £ Producad in the thyroid gland mci:i: ﬂmﬂ be converted nto || £28
fagintain | filtration of the =moves urea from ] stimulates the basal metabalic glucose is converted glucose and <4 2
Kidney wirter bilood and selective thie blood by B Thyroxine . to for releasad into the 25 ¥
. ) diffusion while 3 rate. Important in growth and glycogen blood. = £ S
function | balonce of | reabsorption of TLERC A development. storage. a ey
the body. | glucose, ions and maintainmg ion — E ! E
water and gluoose levels. Diabetes a & e
— Increasing thyroxine H § ¥
levels prevent the Type 1 2 |k
actson | Released by pituitary gland when mb;gﬁwﬂ Type Bl
[HT only) kidney blood is too concentrated. Water stimulating Pancreas fails to produce sufficient | Cbesity is a risk factor Body cellsno | | 5 <) &
ADH tubuies to | is reahsorbed back into the blood harmaone which insulin leading to uncontrolled longer respond to insulin. Common | = 2%
contral from the kidney tubules stops the release of blood glucose levels. Mormally treatmenits include changing by diet _'_E -
wirter levels. | (NEGATIVE FEEDBALCK). thyroxine. treated by insulin injection. and increasing exercise. £
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F5H and LH are used as Fertilr
dng:'tu h;m z I oy 3 Light breaks dowen auxdns and they become unegqually B 5
preg;nantig tsheu“nuleumﬁ wry % Ligrht distributed in the shoot. The side with the highest
E § = E (phototropism] | concentration of auxing has the highest growth rate and
I Vitro Fertilisation (IVF] tre ‘|I\ E E B E E Flant the shoot grows toward the light. o
p— o r — | = = E 2 BH I.EI ing Gravity causes an unegqual distribution of awdns. in roots L] X
invo. ﬁ?ﬁ;j;rgjlﬂaﬁ;;smm ate ; o : g s i e aravity the side with the lowest concentration has the highest @ A |
; rowth rate and the root in the direction of grawity.
i E allz -E [aumins] {geotropism or g ks o g m :
The eggs are collected from the mother and fertilised | [ F = 5 grawitropism] | |n new shoots from a seedling the unequal distribution of
by sperm from the father in a laboratory. ﬂ g- aLxins causes the shoot to grow away from gravity. "
s a — —_— F
@ g 3 \ {I-IT. n!-i-!l! G:ﬁherellins are.'lnpm'talt {HT only) Ethene controls cell
The fertilised eggs develop into emibryos. —— in initiating seed germination. division and ripening of fruits.
The use of n — - : -
hormone to E B 3 =¥E Ausins wpgmur:{;’mrrrﬂg pnwdersmitum
At the stage when they are tiny balls of cells, one or eatinfertility | | = E £ 8 ok :
stage Y are tiny 2 treat infertility o L £ = ,’,“E d roerine of Tt di
two emibbryos are inserted into the mother’s uterus s = o @ Control npening urng
[wornib). (HT only) - E‘ = ,f‘"‘ E & ‘E'-E Ethene storage and transport.
o 4 =
- a E " = . : End sead dorrmancy, promote
‘\ a = ‘E E Gibbereflins 3 o -
= £ owering, increase fruit size.
ional and physical = o
Ermotional ical stress. Q
rotential HOMEOSTASIS AND - B Hormones in human Mt Pemale
disodvantages | SUCCESs rates are not high. RESPONSE PART 3 —_— reproduction . g Pl
I:lfllll"]: — orviar : gard
Multipls births risk to mother and : |
bahies. Contraception During puberty reproductive hormones cause secondary sexual | - _."
_hh-"“"'--_ characteristics to develop |
contain| to inhibit FSH Oestrogen (main female Testosterone {main male | I T
ool contraceptives | production so that no egzs reproductive hormone] reproductive hormone| |
miature. Produced in the ovanes. At Batrenl 8
ror slow release of one puberty eggs being to mature _ Produced in the testes | wans é#m:
injection, implant, | to inhibit the maturation and releasing one every 28 days — | - stimulation sperm production. | -
skin patch release of eggs for months or M | # Tvuria
F;m:ﬁnt:! = - - {HT only] a g;phn‘f | Tartsa [
hormonal and Barrer methods I?: . "dlal_::gigi::tﬂ% hormane levels over time 1
non hormonal _ml — "T""‘ p _':_W-m“ Folficle Causes maturation | {HT) F5H stimulates
methds 3 - Prevent implantation of an embryo N I ’ . stimulating of an egg in the ovaries to produce
Introuterine devices of releasaa | _ ",I"IL \\ / r-*’ 1 ‘g_ hormane [FSH) avary. oestrogen.
- . - e, e K L
Spermicidal agents | Kill or disable sperm. — . 3 Lurteinising Stimulates release | [HT) Oestrogen stops
o i intercourse whe R e * hormone (LH] of an egg. F5H production and
sbstaining | AvOidmg mtercourzeuhenanegs | o g : ctimuiates L1
: E| oestrogenand | Maintain uterus production in
surgery Male or female sterilisation. BATILH progesterone | lining. pituitary gland.
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B5

Copées of the genetic & seual reproduction sperm and e99 0 | produced by meiosis. There is
= information are made. «[1 involves the fusion of animais. miixing of genetic information
""’del In cells divide by | The cell divides twice to form = male and female poilen and egg cells | which leads to a variety in the
! I E ri'p_ﬁm {in meiosis fio four gametes each with single ‘-: 1 FAMetes. in flowering plonts. offspring. ’
2 / animals ovaries | /7 90meies | setof ome Ll k asexual reproduction . oty mitosis is invohved. There is e
A and testes) All gametes are genetically 5 €1 involves only one £-g. choning of no mising of zenstic 1
g different from each other. 500 | parentand no fusion of | fEMAIES 0V N AN ntorration This leads to
s £5 e . gametes, aphid population. | oo ceically identical clones.
sdvantages and fertilisation to The nesw cell dividas by mitosis. The ! when the protein chain is complete it folds to form a unique shape. This allows
ACVANiages ': - restore the number nurmiber of cells increase. As the embrys proteins to do their job as enzymes, hormanes or new structures such as collagen.
disadvantages of sexua of chromosomes develops cells differentiate. —
.'| AW repr ucC ¥ 0 T - ~ - ' Lome EI'IEI'EE'HIES"EFIE ——
and a -'E"I‘-"-:' production — Meiosis leads to non-identical cells being and affect the function of hhrited:hzm (HT) Making mew proteins
(Biology only) Vielosis 1~ formed while mitosis leads to identical cells proteins e.z. and enzyme @ 'nrsn that [protein synthesis)
being formed active site will change ora Etsapp-eamm:e c seol of choies of
Reproduction advantages/disadvantages structural protein loses its . ompas i
BIA =] e | ) or function is aming ocds. A sequence af
DNA and Sexual and asexual reproduction strength
[ [P the senome —_— not changed. 3 bases codes fora
et ] — == porticwlar aming aod.
Needs two Cnily one parent S AQA GCSE INHERITANCE, Mutations ocour
parents. needed (quicker). Genetic .material in the VARIATION AND continuously I_HI only) DMA, in the nuceus unravels.
Produces variation | Identical offspring || Mucleus is composed of EVOLUTION Part 1 Protein In DNA the i
in the offspring. {ne variation). = d'em'ﬁlfﬁlk'-d DNA. = synthesis cnmSEII:Er:a Enzymes make a copy of the
- ] ) —— T HT anl ry s DA strand called mRRA.
e covrenment | et oAz <9 oty | | 470 s i
: . (] Lyl linik ini the:
gives a survival IEP'II:.":p'd'IraI'IEII'lE Polymer made up of two X ogY ¥ . Ink in ] MRMNA mﬁnm_the
conditions due to g | 3 g same way. C nucleus to ribosome in the
advantage by o stronds forming o % o I/" £ e ;
X lack of variation. . | alwanys linkad oytoplasm.
natural salection. doubie helix. [rapp—— — i lﬁ o
F O Ly AT g N | 1 8 g to G on the 1
Megative Negative mutation Contained in structures —— | - L m < opposite Ribosomes translate each 3
murtations are not can affect all called chromosomes. & - S | - % s - strand and A bases into amino adds
always inheritad. offspring. gene is a small saction of The genoms is E & 'E o E T according to mRMA template
. s on a chromaosome. the entira e -
Matural selection § Each zene codes for 3 genetic material = Rl 5 'g E E’ Repeting _ _Jl -
can by speeded up Food/medicine ; . : bk bor [ ;. I nucleotide units. Ribosomes link amino acids
; ; . sequence of aming acids |_of an orEanism. | E o i :
using selacive production can be to make 3 spedific |'I 'i - ‘i £ i brought by carrier proteins.
_breeding to extremely quick. pmte'ltﬁ [HT only) Not all parts code for || |3 E B Es igh o |
increase food proteins. Men-oeding parts can switch E T2 E o= & long chain of amino acids
production. genes onand off. Mutations may = § :::':h'" L"‘“;_ form. Their specific order
e affect how genes are exprassad. \""P.."’ . | forms a specific protein.
Maigrial | = ¥ | asexuallyin the human host but - “Tan —
Srme parasites | & % . | sexuslly in a mosquito. searching for penes linked to #‘ "l | & sequence of 3 bases is the
: —n Thewhole | e | different types of disease. r g, . .
OrEANEMS W5 Fungi aszualhy by spores, sexually to human ;1121:1?:':7:3 ’ -, | :ud?dfn_;haelﬁmu.in:r;mlm
e — ] Elve variation. genome o Understanding and treatmeant o a acid. The order of bases
e has now for furture of inherited disorders. . B, controls the arder in which
the Produce seeds sexually, asexually " medicol 7 8. | eachamino acid is assemble
Circumstances Plants m by rumners i strawberry plants, rdied. dewelopments Tracing migration pattems . ‘ b to produce a specific protein.
bulbs division in daffodils. from the past. - _I{;-:mud
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Embryo soreening: small piece of Gene theropy: replacing the B 6
9 developing placenta removedto |—  faulty allele in somatic cells Emb — 3 s One pair of chromosomes
check for presence of faulty genes with a normal allele \\\ MBryo Screemng an £ camry the genes that
very “”-‘] ——== — gene therapy may B determine sex
rmutatiomn wi ; ; 2 =
lead to 3 new Embryo Economic Costly and not 100% reliable. alleviate E:Jﬁenng E = p—— p— of
i sCresning = 3 B
ph;mumth /gene Socidl ot vailable to everyone (due to cost). Some disorders are B x x¥ r
i——— therapy inherited. They are caused > / X v § E .
cha lead — Fthical Should only ‘healthy’ embryos be implanted by the inheritance of certain :ﬁ bl 2 5 -
MEE can & following screening. alleles c O | 4 = E
t:D Iﬂﬂdthi.l'ﬁe - 'E :'5.' H:H: :':"1" ¥ g
in the species. || Mutations occur continuously [~ ) Mather Father Polydactyly e ‘E £ I FE@
_ - : —— Eis 5 fibrosis g X XX XY
T 8| CEMECOEE | thereis usually FTER caused by -
; (inheritonce) extensive - Ez+=3 . . E
:i - =nsive genetic =~ 532 usad inheritinga | |45 Using a punnet square {using mouse fur
s Emvironmental | variation within the =EBS Ay Peter  Sar Caused by recessive E "G mnlm ne
E ﬁ 3 cowses [condition | population of & E o A ey '”hEFFITEi allele (both codour as an example)
E5E|  theyhoe | speciesegnar E2EG | O rmmamarmn e | parmshae | T | sasfur | whitefor
w -ﬂ £ developed in) colour, skin colour, E % B E | e e to at least phenotype R,
11 [ e et ) e v | || =
(v fon o £ £ B e f
£ E E genes and emsironment e g. _LE:_: ¥E B | “ :Iihzrde"mf & Farent BB bb
£ E = environment murtrition, sunlight. = Fyoa Inher tifl disorders p;:lnﬁr:m r hc;ne. .E genatype
Fatients = k h I h
all genetic variation arises in mutation, most — AQA GCSE al to have cannot E Wht nese egg A Eae e
have no effect on phenotype, some influence varanon INHERITANCE BARIEESOT | ool the & gametes are (B) = —
but very few determine phenatype. L fingers. viscosity of L. present :Ezl = b~
The genome and its interaction with the emvironment EVOLUTION PART 2 :;
influence the development of phenotypes G
— _ . ametes b b
— Genetic inheritance 1
. g some characteristics i 3l ,EE-
Gamete sex cells produced in meiosis. arecontrolled bya | | The concept of ' B Bb
Chromosome | A long chain of DNA found in the nudeus. I s'nﬁnﬁ”:;i:”r | | probabilityin predicting !
y:| Gene small section of DMA that codes for a particular protein. | blindmess, I| results of a single gene The probability of black fur offspring phenctype
= II Cross. i= 100%. all offspring genotypes are
5 Allefe alternate forms of the same gene. | { - - heterozyzous (BR).
3 { | Thealleles present | | Deminant and recessive allele
B R A type of allele — atways expressed if only one copy present || senatype npemt-;! | TR I
® ’ and when paired with a recessive allele. at a molecular level | - J— Crossing two heterozygous mice (Bb)
; Recessive A type of allele — only expressed when paired with another  [™ to develop i
g recessive allele. | | characteristics that Represented Represented Gamates B b
- ; . - | | can be expressed as by a capital by & lower |
E Homozygouws | Pair of the same alleles, dorminant or recassive. |I 3 phenatype I P . case |ettar ] | BB Bl
: etter e g B.
§ | Heterozygous | Two different alleles are present 1 dominant and 1 recessive. II 2g. b b Bb oo
Genolype alleles that are present for a particular feature e g. Bb or bb | Most charactenistics 3 passible Mhi'_"aﬁm"E: I
are as a result of Homazygous dominant BB — _ _
Phenatype Physical expression of an allele combination e.g. black fur, multiple genes Heterozyzous dominant Bb The probability of black fur is 75% and white fur
blonde hair, blue eyes. interacting. HeMozZyEous recessive bb 25%. The ratio of black to white mice is 3:1
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o)}

© o | ThrouEn nstursl seection of varians genotypes Classification of Evolutionary trees area method | BB
SF:,?':. - that give rise to phenotypes hast suitad to their livine oreanisms used by scientists to show how
alt fning emvironment or environmenial change e.g. stronger, e e organisms are related 3
L The r.h.-.r.-g:h?re faster. This allows for variants to pass on their -
E 2 theory of from simple genotype to the next genaration. S o Choosing characteristics & £
1% | evolution - i \ =
% & 3 || bynatural Iife forms Q‘ classification data = Desired characteristics are Tz
£2 ] lection, | otfirst | if two populations of one species become so " for living chosen for usefulness or E -
2 g - developed | different in phenotype that they can no longer o, TS organisms and &o- Oppearance a &
s 2 3 billion | interbreed to produce fartile offspring they have fossil data for e g N
& % years ogo. | formed two new species. Parwivafinctes | ewtinct onganisms Disease 3‘ -
o e resistance in - E_
— e —— Humans have been doing this for thousands of years since food crops. g g E_
A change in the inherited . they first bred food from crops and domesticated animals. 3
. ) Evolution i
characteristics of a population ower /” The process by \ EEE a
time through the process of natural which humans breed selertive breeding "3 i E
selection. plantsfanimals fior =
AQA GCSE particular genetic Choosing parents with the desired / & ;ah .
. characteristics from o miked & =
INHERITANCE characteristics i i3
VARIATION Selective are bred together é': E
, Chosen parents L & m
AND breeding =
ENVOLUTION Genetic From the offspring those with Large or § E
PART 3 - JEHE ] desired characteristics are bred unusual w
engineering hog‘!e}ther. Flonwers. i’ =
@ Dirmci Correnk Fulss F 1
P— : A F ; Modern medicl is Repeat over several generations )
e Cloning technigues in plants/animals exploring the until 31l the ofsprine show the c;nimpiﬁ“nfmih;?
= Surriga - small groups of cells to possibility of Gk desired characeristics. Flowers and insects.
L. i Tissue grow new plants. Important o ower come
for preservation of inherited disorda
y cuiture plants and cmn:en:iaﬁ;ein ";g. cystic fi - Concern: effect of G0 on human Genes from the chromosomes
- —— health not fully explored \ of humans or other organisms
SN T a— can be ‘cut out’ and
L Nucleusisremoved froman | | o Part of a plant is cut off and :""ﬁ == Genetic engineering process (HT only) transferred to the cells of other
unfertilised egg. / grown into full piant. |' o R 1. Enzymes are usad to isolate the CrEANISMS.
Z nludulifrmﬂ body cell is l splitting apart cells from "“-:.:"; - - required gene. -
inserted into egg cell. e animals embryo before they ’a'-‘ ﬂ-'\k 2. zene is inserted into a vector — E To become
3. An electric shock stimulates rr:rn;,:h'anblx become specialisad. Mew bacterial plasmid or wirus. 3 mare
the egg to divide into an embryo dlone embryos are inserted - — 3 vertor mserts cerves o the reauired & Crops thoe | TEsStEnt to
- inte womb of adult female. e E:ells =q \'\\ = have Insect
4. El_ﬂl:lrg,'l_:- cells are genetically — ] = - g genes from atlal:_k_nr
identical to aduit cells. ] 4. Genes are transfermed to == ather herbicideas.
Concem: some people have ethical - . E ] -
5. When embryo has developed abiactions to cell donine & e } planits,/animals/microbes at an early Organisms | Toincreass
into ball of calls it is inserted into JE““E‘““hrEaufd"mtE e " wm=== | stageof development so they develop ¥ the yield of
host womb. : —— iy == the required characteristics. & the crop.
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In:i_n.ridualorgzniﬂ'r_rs ﬂhin a particular spanﬂslmw Developed since its proposal Did much pioneering work on allows biclogists 1o
Theory of a wide range of variation for 3 characteristic. from information gathered by speciation but maore evidence understand the B6
chares | evolution by | Individual mast suited to the environment are mare other scientists. ower time has lead to our diversity of spacias
Darwin natural likly to breed successfully. current understanding. on the planet. |
selection. Characteristics enable indiiduals to surive are then Publishad joint
passed on to the next generation. writings with Spenation
= Danwin in 1858. isolati ]
Evidence from arcund the world, - ; rwin : D"—"::" '5*_:::"-:':"'1 :f'ﬁl‘:li'ﬂ;-';:lf:;rof
experimentation, geclogy, fossils, discussion e . y g Mdepend;?ﬂ v.uiadmﬁmmde ﬁﬁ ﬁ.!rg.u;:rt |'s|'r:r.'1-d.-;.':I
with other scientists [Alfred Wallace) lead to: \ 'f{" '3“'”"5" =P r"ﬁ:ﬂ“; e ng
— Biology . = . aidence. _ N
Charles Published the | Slowly accepted; challenged only) Speciation  |/] @ | evelutionby o Environmental condtions differ for
Darwin ‘On theoryof | creation theory (God], {Biclogy only) g ﬂfrﬂ‘;f_ﬂ-' weark on Warning populations e . types of food
the Origin of | evolution by | insufficient evidence at time, Selection | ol uration in I available, habitat.
the Species” matural mechanizm of inheritance not anirmals and his |
(1859) sefection | yetknown. AQA GCSE theory of |
: — : INHERITANCE spediation. Individuszls in each population most
other theories e g Lamarckism are based on the idea that changes suited to their environments are
occur in an organism during its lifetime which can be inherited. We VARIATION AND -~ ~~ Fam. rmore likely to breed suocessfully.
now know that in the vast majority of cases this cannot coour. e ' |
EVOLUTION PART 4 4}
The ful Classification of living organisms K - o
human _ == k-"“--hh“ ; & owver long periods of time each
classification e = e e population will have greater
L Carl Winese [=] ) i .
i i e . . . diffe their zenotype.
Kingdom | Animalia Due to improvements in £ || The understanding of genetics [biology only) TENCES N e
i microscopes, and the 3 domnain based on = G
% Phiylum | Chordata understanding of chemical analysis. - | If two populations of one species
m B Coss | Mammalia biochemical processes, = o Inheritance of each hecome so different in phenatype
= ; - niew models of archass [FH'IHIIII.'E o —_ I the mid 19 l: sctic is that the nterbreed
g ¥ Order | Primates classification wera bacteria), true @ g ¥ | centwy comiedout | o ined by units that - 'i;:‘fg;ﬁ?ﬁe" ! ing they
- — ] Y c breeding experiments prod offspri
£ 2| Family | Hominidas ) propased bacteria, eukanyota. g 52 ﬁpﬁ:s :re passad mu:u:ll:ha have formed e new species.
5 Genus | Homa Organisms are named by the binomial system of e e ————— .
species | sopiens genus and spedies. Humans are Homo sopiens — | rurther understanding of genetics
- Fossl o i .
= = : ™ Improwing technology allowed
| Fossils and antibiotic resistance in bacteria provide evidence for evolution. |I ‘remains’ of ancient % E g El g E new observations.
—_ organisms which are found in = T - )
Riesistant strains are Extinction v LA | rocks 2E2 £ i E Late 1™ century: behaviour of
= Mutations | mot killed, . i - £ jg’ E w = chromosomes in cell division.
B pr - - - When no members of o } Farts of organism that have SEgL iy Early 20 century: ch
i &| antibiotic Strain su = and spedies survive not decayed as necessary E : o E =% and Mendel’s ':'lrllils' behave in
# - it hsent £ 5
T E resistont | TeProduces. Due to extreme | condtions are 2 ; _; = f o E E similar ways. ‘units” now clled
i strains People have no geological events, I" Parts of the organism replacad = £ % & W E genes must be locted on
E which con | immunity to strain disease, dimate change, ||| rossils tell scientists by rminerals as they decay. g % 2k a g chromaosomes.
spread nd treatment i i i &
ianeﬁercri-.a = mm;ﬁ:ﬂm, hc:amﬁm how Preserved traces of organisms ..5. b= % ‘% E % Mid 20¢" century: structure of DA
— _ = ol E‘::E such as footprints, burrows EE-E [ 84 deterrnined. Mechanism of gene
Evolution is widely accepted. Evidence is now available as it has been organsms and rootlet traces. i ﬁ function worked out.
shivam that rhararterictirs are nasced nn tn nffonrine in renes changed over time.
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v Environment | The conditions surrounding an organism; abiotic and biotic. Plants in 3 community or habitat compete with B 7
: E each other for light, space, water and mineral ions.
— Habitat Place where organismes live e.g. woodland, lake. IE g| Competition
® g 'E_ Animals compete with sach other for food, mates m o e
EE L E population | individuals of a spacies living in a hahitat. E and territory. g Eam 3
EEZ s =8 3=
E'ﬁé I Commmunity | Populations of different species [iving in a habitat ‘E E Species depend on each other for food, shelter, E g' 2 Ej =
== _ — _ _ interdependence lination, seed dispersal etc. Removingaspedies | [ o ® o8 ©
5 5 i g Organisms require a supply of materials from their pen Elaﬁeg:hewhdemnmunh B ; ﬁ E g E T
E_E‘ 25 surroundings and from the other living organisms. . : : 5w B g % g
“ B3 Bacteria respire when breaking down dead — EXAMPLE: dimate change 5 leadingto | |8 3 ¥ S ¥
nrEanisms relaasing C0.. Decomposition and mare dissolved OO, in oceans lowering *’i -;tii ]
material cycling the pH of the water affecting =2 5
organisms living there.
Interdependence Abiotic Biotic
and competition Nﬂhr';]-'ﬂf:-‘ﬂﬂfﬂf;m' Living factors that
COFTNTILTITY affect a community
AOA GCSE . Living intensity.
B swailability of food.
ECOLOGY PART 1 =2 Tempersture.
g i hoisture levels.
. £ &5 - X
Adaptations || = £ soil pH, mineral New predators
= 20 content. armving.-
a =
2 - Organisms 2 Wind intensity and
o @ adaptations enable J-:.[: diracti S
= m them to survive in . pLNOgENS.
s : L . conditions where Carbon dioide .
Materials are recycled to provide the 5 = i levels for a plant. Cine species
building blocks for future organisms - — outcompeting so
=== J"l-lig:elf-"ﬂ“:'"5"'1Ii|’!|' Cucygen levels for numbers are no
Photosynthetic organisms are the producers of biomass for life on Earth structural, iz Grganisms. longer sufficient to
= behavioural or e s bread
Eood chains _ $ functional.
5 | -
Feeding relationships in o community it II adaptations
i i I ! Plants Anirmizls Extremophiles
oroducer Primary | Secondary | Tertiary , wphi
CONIUmMEr | COMEumer | consumer f Cactus in dry, hot Polar bearin Desp s2a vent
fas) { desart extreme cold artic bacteria
: fr T, [ \
Factors affecting rate of decy i g @ 7 m arns .,& ~
Temperature, Wiater, oxygen gigg ..... ST T S — 1 |. .
= = | a Py Falliln =
Increzss the rate of decay. In g @3 g &)l food chains besin ] - . .
enzyme controlled reactions | | & % 3 2 witha p,mﬂﬁ_ Consumers that kill and n ““‘:m’; No leaves to reduce | Hollow hairs to trap "“"’“ﬂﬁ'f’”s '“'m'“ "
reising the temperaturetoo | | & 6 & o that is usual eat other animals are community the water loss, wide | layer of heat. Thick ayers
= 8B prass that & usually a edators and thase numbers of protect outer [ayers
high will denature the & pr andt deap roots for layer of fat for
s R grean plant or saten are prey, predators and prey . insulati from extreme heat
Enzymes. photosynthetic algae. ' yise and fallin cycles. || 2=0"nE WAter et of vent_
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¢

B/

.E' levels of 00, | Decreased land availability from sea There is a global consensus about global
- — ond methane | level rise, temperature rise damages warming and climate change based on
‘g £ | mersasing birth rate. g inthe | delicate habitats, extrame weather ||  Systematic reviews of thousands of peer
B3 e . . E | otmosphere | events harm populations of plants reviewed publications.
i E :1; < ng diets in developing countries. ;,g ore imcredsing. | and animals.
EE' % New pests and pathogens affecting farming. Human activity can have a positive
%' g Global Warming Predicticns impact on biodiversi
== ] i L pact on Iversity
k: 'E 5| Environmental changes e.g. famine when rains fail. e |
m w, 5 -
E % S | cost of agricuiture input. | -""th’” I,'I |
5 Warming scientists and concerned citi
e | o Conflicts (war) affecting water of food availability || : |I 2 -
A III Put in ploce programmes to reduce the
f/' Food L e— neﬂmivefmﬂﬂi; ';;'_’ ﬁ,ﬂﬂﬂ_ﬂ on
= Q ' lﬂ:;u JII‘ '|lIII-III : ' E‘CﬂﬂﬂE‘ﬂﬁ il ﬂ"E‘f“SI'-!}"
Farming technigues production Ry { — P ——
tncreasing efficency of food (biclogy only) I|I & preg s nEsr
production AQA GCSE ECOLOGY Maintaining :
I Protection and regeneration of rare
Reduce energy wasts, PART 2 biodiversity hahitats.
limiting mowemsant, control
temperature, high protein Reintroduction of field margins and
diet to increase growth. . hedgerows in azricultural areas where
Trophic farmers grow only one type of cop.
"f‘j"f“ and reduction of deforestation and CO,
w | biomass | m E emissions by SOME SoVEMMEnts.
Kaintai fish iclogy !
'E E st:ckst'l::lragTsT:EiﬁJIE (b only] \ Recycling resources rather than dumping
2 | £ 2 | tevel where breecing L waste i i
= | &5 | continuesorcertain ] - Some of the programmes potentially
2 *é % | species may disappear some people have concerms conflict with human neads for land uss,
E B By controlling net size, about the treatment of animals. s . food production and high living standards.
a | & fishing quotas. Liwed —
T e Trophic levels @n be represented by
T numbers and biomass in pyramids.
- nology Transfier of biomass mm:dmsajg r:l.l;::lb;]feﬂ .weqr._renr-‘qﬂ:r' 1;,
— - -« lost between the di + troohic level according to how far the organisms is
Meeting the demands af o growing - en the different trophic levels mlong the food chaim. = =
population Producers transfer about plants and = g_
1% of the incident ucers a
Fungus Fusarium to produce mycoprotein. ﬁm;ni%m fm‘-'ﬂEl'E.'!-' Large amounts of Levell Frod alme. [ | 2%
Requiras glucose symup, aerolic condithons. photosythesis glucose is used in — g &
Biomass is harvested and purified. Decompaosers break down f i respiration, some Level 2 Herbivores r’" ) g
. L dead plants and animal matter . material egested as COMEUMErs. ) :
G bacterium produces insulin to treat - I Approeimately 10% ofthe | Bacee or lost as waste cacond :
: by secreting enzymes. Sma | : I . ary z
dizbetes. soluble food molecules than biomass from each trophic e.g. Con, water and Level3 ca = CONSUIMETS. a
diffuse into the level is transferred to the urea in urine
GM crops to provide more/nutritional food . . lovial above ’ . Tertiary
(olden rice). rICaTEAnE. . Levels e = CONSUIMIETS.
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B/

B E Ensures the | By redudng the dependence on one Human activity —
v stability of | specdes on another for food, shelter, can have a arpu:"aurﬁﬁna:”jl plan::n
Maintaina | ecsystems | maintenance of the physical environment. neg:::de impart:t reduce biodiversity.
bi Ei =at on ivers
Future of | Many human activities are reduction
human biodiversity and only recently measures
species have been taken to stop it More resources used and more waste produced.
I € Rapid
— — — E growth in . . , .
Biodiversity is the variety of Biodiversity and the ¥ ; - Pallution in water; sewage, fertilizar or toxic chemnicals.
Il different species of . . .
nlg:nismscru: Easrl:m or :"iﬂlil‘l effect of human E PGFI;I-::E:D
Liodiversity P . +h an Er | pollution in air; smoke or acidic gases.
2 ecosvetem Biodiversity interaction on the & | stondord of
ecosystem = Iiwimg
- - Paoilution on land; landfill and towic chemicals.
Experimental methods are used to determine
the distribution and sbundance of a speces.
I AOA GCSE Land use
Organisms are counted ECOLOGY PART 3
# | Quadrots | withina mndomiby Hurmans reduce the omournt of land and
£ placed squars habitats owvarloble for other plonts,
E’ Organi are counted animals and miCroorngoniEms.
W | 3T o Frire e T
Tronsects :14::@3 beltu:u.imact:l of Waste, land use and deforestation -\_\\ 2uilding and quarrying.
" . .
P ing data r ] Farrnimg for animals and food crops.
Impact of
ptedian middle value in & sample. environmental change Dumping waste.
de ) e {Biology HT only) Cestruction of peat bogs to produce cheap
Mo Most ocourring value ina sample. ;r compost for gard farmers to increase
fiooed uction.
e The surmn of all the value in a sample prod
an divided by the sample number. | vLarge scale deforestation
The decay or burning of
{II in rn:lpl'c??.' areas fe.glr:; n:r:‘rJ forest) releasa COy, into the Eéﬁmi‘—
_ ; - T oture |'I o5 ooonTed o
£¢ - These changes might
£ I be seasonal, . .
™ i Availmbility of water : e Provide land for cattie and rice
g g geographic or caus fields, grow crops for biofuels. This conflicts with conserving
E Ei Composition of actmaspheric by n on- peat I:ng:san!:l pgﬁla_lds as
goses halbitats for biodiversity and
Fi reduce COL eMmisshons.
Exomple: Several species of bird migrate from cold Deforestation reduces biodieersity
winter conditions to warmer conditions closer o the and remaves a sink for increasing
equator. the amount CO, inthe atmasphere.
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