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Knowledge Organiser: Stimuli and
Response

WHAT IS MEANT BY A

Any physical or chemical change in the environment

STIMULUS?

WHAT TYPE OF CELL DETECTS | areceptor

A STIMULUS?

DEFINE TROPISM Growth responses made by plants to directional external stimuli.

DEFINE PHOTOTROPISM

Growth response to light

DEFINE GRAVITROPISM

Growth response to gravity

WHAT IS A NASTIC
RESPONSE?

Rapid response by plants to external stimuli, independent of stimulus
direction

WHAT IS ALLEOPATHY?

Where plants produce chemicals that inhibit growth of neighbouring plants

WHAT IS A COLEOPTILE?

The sheath surrounding the young grass shoot

WHAT IS IAA AND WHAT
EFFECT DOES IT HAVE ON
SHOOTS AND ROOTS?

An auxin hormone that stimulates growth in shoots and inhibits growth in
roots

WHAT IS A TAXIS?

Orientation and response by animals to a directional stimulus

WHAT IS A KINESIS?

A non-directional response by animals to a stimulus. The speed of movement
is proportional to the stimulus intensity.

WHAT IS A REFLEX?

Automatic, rapid response to a stimulus, involving only a few neurones and
the CNS

DESCRIBE THE FUNCTION OF
A SENSORY NEURONE

transmits an impulse from a sensory cell towards CNS

DESCRIBE THE FUNCTION OF
A RELAY NEURONE

Neurone in CNS linking sensory and motor neurone

DESCRIBE THE FUNCTION OF
A MOTOR NEURONE

transmits an impulse from CNS to an effector

WHAT IS AN EFFECTOR (GIVE
2 EXAMPLES)

Muscle or gland

WHAT IS A SYNAPSE?

Gap between neurones. A neurotransmitter diffuses across the gap to bring
about an action potential in the post-synaptic membrane

WHATIS A Chemical released across the synaptic cleft
NEUROTRANSMITTER?
DRAW A LABELLED DIAGRAM pan oangor I -
SHOWING A REFLEX ARC /_’\ sensory B811B0ry NBUFONG (neurone sy

! ~ NBWONS cell bady :

O / - i >,
\. - ¢
sansor &
(]

molor neurona forms
SyNapsa Insida muscle

/ - —— 2.
D= ) ¥ S
S e motor SN
\%’—;//ﬁ; b relay neurona

—_— muscle

Leave blank to allow students to glue.
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Knowledge Organiser: Stimuli and

Response
NAME THE PRESSURE Pacinian corpuscle
RECEPTOR DEEP IN
SUBCUTANEOUS TISSUE
IN THE EYE, WHAT IS MEANT | Changing shape of lens to focus light on the retina
BY ACCOMMODATION?
DESCRIBE A ROD CELL Detects presence of light photons only, therefore image is black and white
FUNCTION only. High sensitivity and low acuity - many rod cells synapse with one bipolar

cell

WHAT IS MEANT BY ACUITY?

Ability to produce a sharp image on the retina. A low acuity is the result of
many receptor cells linked to one bipolar cell. A high visual acuity is the result
of one receptor cell linked to one bipolar cell.

DESCRIBE A CONE CELL
FUNCTION

Three types of receptor cell, detects 3 wavelengths of light. High visual acuity
but low sensitivity. Each cone cell synapses with its own bipolar cell.

WHAT IS THE SAN?

Pacemaker of the heart. Myogenic. Causes atrial systole

WHAT IS MEANT BY
MYOGENIC?

Needs no external nerve to contract

WHAT IS THE FUNCTION OF
THE AVN?

Atrioventricular node, this sends an impulse down the Bundle of His to the
Purkyne fibres of the heart

WHAT IS MEANT BY SYSTOLE?

Contraction

WHAT IS MEANT BY

Relaxing of the cardiac muscle

FOUND?

DIASTOLE?

WHAT EFFECT DOES THE Impulses down the cardiac nerve to the SAN. Releases the neurotransmitter
SYMPATHETIC NERVOUS noradrenaline, which causes the SAN to contract faster. This speeds up heart
SYSTEM HAVE ON THESAN ? | rate

WHAT EFFECT DOES THE Impulses down the VAGUS nerve to the SAN. Releases the neurotransmitter
PARASYMPATHETIC NERVOUS | acetylcholine, which causes the SAN to contract slower. This slows heart rate
SYSTEM HAVE ON THE SAN ?

WHAT IS A BARORECEPTOR Cells in arteries, such as aortic arch and internal carotid arteries that detect a
AND WHERE ARE THEY change in blood pressure

FOUND?

WHAT IS ACHEMORECEPTOR | Cells in arteries, such as aortic arch and internal carotid arteries that detect a
AND WHERE ARE THEY change in oxygen and carbon dioxide concentrations

Leave blank to allow students to glue.
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Knowledge Organiser: Energy and
Ecosystems

WHAT IS MEANT BY BIOMASS? | Mass of living material

WHAT IS CALORIMETRY? Measuring amount of chemical energy stored in biomass by heating in calorimeter

WHAT IS GPP? Gross Primary Production - the chemical energy converted from light energy by
plants, in a given area and time

WHAT IS Respiratory loss R? GPP that is lost to the environment as heat through respiration

WHAT IS NPP? Net primary production
NPP =GPP =R
WHAT IS MEANT BY N =1-(F+R)
CONSUMERS NET
PRODUCTION? GIVE THE I - Chemical energy in ingested food
EQUATION FOR IT AND F - Chemical energy lost in faeces and urine
EXPLAIN WHAT EACH PART R - energy lost as heat through respiration
MEANS
WHAT IS MEANT BY TROPHIC | Stage in a food chain
LEVEL?
WHAT IS A SAPROBIONT? Bacteria and fungi — decompose matter by extracellular digestion

WHAT ARE MYCORRHIZAE? symbiotic relationship between fungi and roots of plants

Leave blank to allow students to glue.

WHAT ARE HYPHAE? Fungal strands that form mycorrhizae with plants

DESCRIBE THE PROCESS OF Saprobionts convert plant/animal nitrogen compounds into ammonia
AMMONIFICATION

WHAT ARE Rhizobium AN Nitrogen fixing bacteria. They convert atmospheric nitrogen to ammonia @
EXAMPLE OF AND WHAT DO ammonium ions

THEY DO?

WHAT HAPPENS IN THE Ammonium ions & nitrites & nitrates

PROCESS OF NITRIFICATION?

WHAT ARE Nitrosomonas AND | Nitrifying bacteria that convert Ammonium ions & nitrites
WHAT DO THEY DO?

WHAT ARE Nitrobacter AND Nitrifying bacteria that convert nitrites [ nitrates

WHAT DO THEY DO?

WHAT HAPPENS IN THE Conversion of nitrates & atmospheric nitrogen. Happens in waterlogged soil
PROCESS OF DENITRIFICATION?

WHAT IS GUANO? Waste produced by sea birds, contains a high concentration of phosphate ions
WHAT IS MEANT BY When water-soluble compounds are washed out of soil by rain/irrigation systems
LEACHING?

WHAT HAPPENS IN Too many mineral ions in water causes mega-growth, mega-death and mega-decay

EUTROPHICATION?




Knowledge Organiser: Energy and
Ecosystems

DRAW AND LABEL THE
NITROGEN CYCLE

DRAW AND LABEL THE
PHOSPHOROUS CYCLE

[ Nitrogen in atmosphere (N,)

o Q-a
G, p o0 7 Assimilation
£ %8 ﬁ L
9y o, A 9@ Q
@ Sz Denitrifying
bacteria
Nitrogen-fixing T Nitrates
bacteria in root 2 (NOy)
nodules of Decomposers
legumes (aerobic and anaerobic
bacteria and fungi) P
f] T Nltnfynpg
Ammonification Nitrfication Q" 7 bacteria
o
Ammonium (NH,") ﬁq o) | Nitrtes (NO,)
Nitrogen-fixing soil bacteria Nitrifying bacteria
Phosp hate P Plantphosp hate
from =
fertilizers
Y
‘ '
: Inorganic p hosp hate y
Phosphate in fossils, | | siored insoilsand ]
rocks, guane dissolved in rivers ]
A
Animalp hosphate (¥
A 4 y
Phosp hate in oceanic sediments ;" Organic wastes and
k4 remains e

Leave blank to allow students to glue.






Knowledge Organiser: Gene Expression

WHAT IS A MUTATION?

Any change to the base (nucleotide) sequence of DNA

WHAT HAPPENS IN A
SUBSTITUTION MUTATION?

One or more bases are swapped for another

WHAT HAPPENS IN A DELETION
MUTATION?

One or more bases are removed

WHAT HAPPENS IN A ADDITION
MUTATION?

One or more bases are added

WHAT HAPPENS IN A
DUPLICATION MUTATION?

One or more bases are repeated

WHAT HAPPENS IN A INVERSION
MUTATION?

A sequence of bases is reversed

WHAT HAPPENS IN A

A sequence of bases is moved from one location to another

TRANSLOCATION MUTATION?
WHY IS THE GENETIC CODE DNA code has more than one triplet of bases coding for an amino
KNOWN AS DEGENERATE? acid

WHAT IS A FRAMESHIFT?

Mutations that change the number of bases in the DNA code cause
frame to shift. Triplet code is read in a different way

WHAT IS A HEREDITARY
MUTATION?

Mutation in gamete — always passed onto the offspring

WHAT IS A SILENT MUTATION?

Mutation that has no effect on amino acid primary sequence

WHAT IS MEANT BY A Something that increases rate of mutations. Eg EV radiation,
MUTAGENIC AGENT? GIVE ionising radiation, chemicals (eg benzene) and viruses
EXAMPLES

WHAT ARE ACQUIRED Mutations occurring in cells after fertilisation (eg in adulthood
MUTATIONS?

WHAT IS A TUMOUR? Uncontrollable cell division causing a mass of abnormal cells
WHAT DOES THE TUMOUR A gene that causes cell division to slow, by producing proteins
SUPPRESSOR GENE CODE FOR? stopping them dividing or causing apoptosis

WHAT IS APOPTOSIS? Programmed cell death by self-destruction

WHAT DO PROTO-ONCOGENES
DO?

Stimulate cell division by producing proteins that make cells divide

WHAT IS AN ONCOGENE?

Mutation in proto-oncogene stimulating uncontrollable cell division

WHAT IS THE DIFFERENCE
BETWEEN A MALIGNANT AND A
BENIGN TUMOUR?

Cancers = malignant tumour. Rapidly dividing cells that invade and
destroy surrounding tissue. Cells can break off and spread via blood
/ lymph to other areas.

whereas, benign tumours are not cancerous. Slower growing and
covered in fibrous tissue. Often harmless but can cause blockages
or put pressure on organs

WHAT IS METHYLATION AND
WHAT CAN HAPPEN AS A RESULT?

Addition of methyl (-CH3) group onto DNA. Can switch genes OFF by
preventing transcription

WHAT IS HYPERMETHYLATION ?

Too much methylation

WHAT IS HYPOMETHYLATION?

Too little methylation

Leave blank to allow students to glue.



Knowledge Organiser: Gene Expression

HOW IS OESTROGEN LINKED TO

Hormone that stimulate breast cells to divide and replicate. This is

SOME CANCERS? because it is lipid soluble and diffuses through the cell membrane.
It binds with an oestrogen receptor and then enters the nucleus.
These act as a transcriptional factor for the AID gene. THis gene
causes hypermutation

WHAT ARE STEM CELLS? Unspecialised cells that can divide and develop into other types of

cell

WHAT IS THE DIFFERENCE

TOTIPOTENT: Can mature into any type of cell. Found in early

BETWEEN TOTIPOTENT, embryos only.
PLURIPOTENT, UNIPOTENT AND PLURIPOTENT: Can specialise into any type of body cell but NOT
MULTIPOTENT STEM CELLS? placental cells
UNIPOTENT:Only differentiate into one type of cell, eg epidermal
skin cells
MULTIPOTENT:Can differentiate into a few different types of cell.
Eg bone marrow cells forming red and white blood cells
WHAT ARE CARDIOMYOCYTES? Heart muscle cells
DESCRIBE SCID Severe combined immunodeficiency. Genetic disorder affecting

immune system

WHAT ARE iPS CELLS?

Induced pluripotent cells = reprogramming adult cells so they
become pluripotent.

WHAT IS THE PROMOTOR REGION
OF A GENE?

Specific DNA site near start of target genes

WHAT ARE TRANSCRIPTIONAL Protein molecules controlling transcription of genes
FACTORS?

WHAT ARE ACTIVATORS? Transcriptional factor that stimulates rate of transcription
WHAT ARE REPRESSORS? Transcriptional factor that inhibits rate of transcription

WHAT IS ?RNAi (siRNA)

Small double-stranded non-coding RNA prevents transcription

DEFINE EPIGENETIC CONTROL

Involves heritable changes in gene function without changing the
DNA itself

WHAT IS A HISTONE?

Large protein around which DNA is wound

DESCRIBE THE EFFECT OF Acetyl groups (COCHs) is added to histone, causing them to become
ACETYLATION ON less tightly wound, switching on transcription by revealing
TRANSCRIPTION promoter regions.

WHAT DOES THE ENZYME Enzyme that removes acetyl groups from histones

HISTONE DEACETYLASE (HDAC)

DO?

WHAT IS THE PROTEOME OF AN
ORGANISM?

All the proteins coded for by an organism
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WHAT IS MEANT BY AN

The entire set of DNA, including genes of an organism

ORGANISM’S GENOME?

WHAT IS MEANT BY The entire set of proteins made by an organism
PROTEOME?

WHAT IS THE SANGER Method of sequencing DNA using gel electrophoresis.
TECHNIQUE USED FOR?

WHAT IS PYROSEQUENCING
?

Faster method of sequencing DNA by synthesising DNA that
releases light at every base added

WHAT IS cDNA AND HOW IS
IT FORMED?

Complimentary DNA - a copy of DNA synthesised using reverse
transcriptase from mRNA

WHAT DOES THE ENZYME Enzyme that converts messenger RNA into DNA

REVERSE TRANSCRIPTASE

DO?

WHAT DOES THE ENZYME Enzyme that forms phosphodiester bonds in the sugar-phosphate
LIGASE DO? backbone of DNA

WHAT ARE “STICKY ENDS”? | Single-stranded section at end of DNA where bases are exposed

DESCRIBE A PALLINDROMIC
SEQUENCE

Base sequence reads the same in either direction
eg

GAATTC

CTTAAG

WHAT IS IN VIVO CLONING?

Method of amplifying DNA fragments in living cells (eg bacteria)

WHAT IS IN VITRO CLONING?

Method of amplifying DNA fragments using PCR

WHAT IS PCR AND DESCRIBE
HOW IT WORKS

Polymerase chain reaction for in vitro cloning

You need a strand of DNA, primers, DNA nucleotides and tag DNA
polymerase.

Heat to 90 - to break H bonds and make the DNA single stranded.
Cool to 40 - anneals the primers

heat to 75 - optimum temp for tag DNA polymerase.

WHAT IS A VECTOR?

Something used to transfer DNA from one organism into another
(eg a plasmid)

DEFINE LIGATION

Where DNA ligase joins sticky ends from a DNA fragment to sticky
ends of the vector DNA

DEFINE RECOMBINANT DNA

New combination of bases in the DNA due to combining the vector
DNA to the inserted DNA fragment

WHAT IS MEANT BY A

A host cell that has taken up the vector with recombinant DNA

TRANSFORMED CELL?

WHAT IS ELECTROPORATION | Use of a small electric shock to increase membrane permeability of
AND WHY WOULD YOU USE | the host cell, encouraging it to take up the vector

IT?

WHAT IS HEAT SHOCK AND Use of calcium chloride solution and heat of 42°C encouraging host
WHY WOULD YOU USE IT? cell to take up the vector

WHAT ARE MARKER GENES? | Genes on a vector for identifying transformed cells
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WHAT IS A PRIMER? Small sections of single stranded DNA, complimentary to the bases
at the start of a DNA fragment
WHY WOULD YOU USE Tag | DNA polymerase from Thermus aquaticus - from hot springs so

DNA polymerase IN PCR?

able to withstand high temperatures without denaturing

WHAT IS GENE THERAPY?

Altering defective genes inside cells to treat genetic disorders and
cancer

DEFINE GERM-LINE THERAPY

Involves altering genes in sex cells so that every cell in the resulting
embryo will contain the altered allele. Currently illegal in humans

DEFINE SOMATIC THERAPY

Involves altering genes in body cells, particularly the cells affected
by the disorder, such as lung cells for cystic fibrosis.

WHAT IS A MICROARRAY?

Gene probes that can screen for lots of different genes at the same
time

WHAT ARE VNTRs? Variable number tandem repeats — base sequences appearing next
to each other that don’t code for anything and can be repeated
thousands of times. Inherited from parents and differs from person
to person

HOW DOES GEL By separating DNA fragments according to size. Smaller pieces

ELECTROPHORESIS PRODUCE | move fastest through a gel towards the positive plate

A DNA FINGERPRINT?

HOW WOULD YOU INSERT A
GENE FROM ONE ORGANISM
AND INSERT IT IN THE
GENOME OF ANOTHER?

Cut the DNA using a restriction enzyme

that cuts at a specific pallindromic sequence

Cut the host DNA using the same restriction enzyme
use a vector (eg a plasmid) to carry the foreign DNA into
the host cell

use ligase to insert the DNA

to make recombinant DNA

use marker genes to identify transformed cells
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