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1. DNA, Genes and Chromosomes 2. Investigating Diversity Key Vocabulary

protein. Each base appears in only one triplet — each base is
only read once.

b) Degenerate

A genetic code in which a single amino acid may be coded for
by more than one triplet code.

) Universal

The genetic code is the same in all living organisms — this is
indirect evidence for evolution.

All organisms use DNA to transcribe RMA, and translate that
RMA into proteins. Every living organism uses that same system.
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Uni'muleicellular Unicellular Often multicellular Eukaryotic cell Cells that contain a nucleus and organelles, and are
enclosed by a plasma membrane. Eg: protozoa, fungi,
plants and anirals

Organelles Mo nucleus or Mucleus & membrane bound organelles Allele frequency The number of times an allele aceurs Foll 35t ol DNA ound I G-gains

S . . Geneme
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. Proteasome Full range of proteins that can be synthesised from the
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. ) ) : : : Gene Short section of DMA that codes for zmino acids,
DA shape Circular, without Linear associated with histones to form Gene pool All the different alleles of all the hence polypeptides and functional RNA
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Ribosomes Small (70s) Large (80s) Comparing genetic Within or berween species; " y ey e g pp——
istenes
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1 I
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thways solely looking at observable features specific amino acid
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index of biodiversity of a habitat. It takes into
diversity account the number of species present
formula as well as the abundance of each species.
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2 | Reducing
biodiversity

Farming techniques reduce biodiversity
with methods such as; monoculture, use
of herbicides & pesticides, hedgerow
removal & woodland clearance

3 | Conserving
biodiversity

Conservationists protect biodiversity
with methods such as; giving endangered
species legal protection, creating
protected areas & the environmental
stewardship scheme. A balance between
conservation & agriculture is needed

4. Investiga

g Biodiversity

SAMPLING METHODS (3 types)

| Random
sampling

Sampling a population to eliminate bias. Each member of
the population is equally likely to be included. Random
sampling with quadrats is used to examine differences
between contrasting habitats within an habitar.

2 Quadrat
technigque

In each habitat, mark out a 10m x 10m square on the
ground by laying one tape measure |10m lengthways and a
second tape measure 10m at right angles to the first

Use a random number table or random number
generator to select numbers from 1-10. Use pairs of
numbers as x and y co-ordinates. Use the metre interval
markings on each tape measure to locate the lower left
hand corner of a frame quadrat Take at least 10 quadrat
samples in each area

3 Stratified
sampling

A proportionate number of observations is taken from
each part of the population. Divide a habitat into zones
which appear different and take samples from each zone.

4 Systematic
sampling

Used where the study area
includes an environmeneal
gradient. A line transect is I
used to sample systematically i
along the environmental 1
gradient. Eg: every 10 meters Fl
along a line running from
seashore inland across

a sand dune

5 Sampling bias

When a sample is collected in such a way that some
members of the intended population are more or less
likely to be included than others. The data you collect
may therefore not be accurate or represent the group.

6 Sample size

The number of observations in a sample.

7 Mean A type of average where you add up all of the numbers
then divide by how many numbers there are.

8 Median A type of average where you place the numbers you are
given in value order and find the middle number.

9 Mode Type of average , the number that occurs the most often.

Biodiversity The variety of organisms in an area. considered on a local or
global scale
Species A group of individual organisms with similar morphological,
physiological and behavioural characreristics, whose
members are able to interbreed to produce viable offspring
Habitat The range of habitats in which different species live. Each
habitat will be oceupied by a range of arganisms
Ecosystem A community of living organisms in conjunction with the
nonliving components of their environment, interacting as a
system. These biotic and abiotic components are linked
together through nutrient cycles and energy flows
Biodiversity The range and variety of genes, species and habitats within a
particular region. Made up of three components: genetic
diversity, species diversity and ecosystem diversity.
Species MNumber of different species and number of individuals of
diversity earh species within any one community
Species The number of different species represented in an ecological
richness community. |t does not take account the abundances of
species or their relative abundance distributions.
Wariation Differences between individuals. It can be interspecific
(between different species) or intraspecific variation
(between individuals of the same species). It is important for
evolution.
Directional Favours one extreme of the range of characteristics and the
selection other extreme is selected against = shift in population curve
Stabilising Favours the mean of the distribution because the extremes
selection are at a selective disadvantage - frequency of mean
phenotype increases
Polygenes Group of genes that are responsible for controlling a
characeeristic.
Mormal A bell-shaped curve produced when a certain distribution is
distribution plotted on a graph
curve
Ecosystem Range of different habitats within a particular area
diversity
5. Standard Deviation
A measure of how spread out about the mean your values are.
The more spread out the data the higher it will be.
Low standard deviation-
indicares the data points
are very close to the mean Low Standard Deviation .
High standard deviation-
indicates the dara is spread
out aver 2 large range of A Do,
values (this indicares a large
amount of variation
within a population)

3. Biodiversity Key Vocabulary 6. Classification and Courtship

The biclogical
species concept

A species contains all erganisms thae are capable of breeding
together to produce living, fertile offspring

Classification

The process of sorting living things into groups. Itis a hierarchy of

taxa;

Domain, | srecims el
Kingdom, »
Phiylurm
Class,
Order =_=
Family

Genus

Species

Classifications are constantly been updated as new methoads are
discovered to infer relationships eg: DMA sequencing, amino acid
sequencing or immunological comparisons

Classifications are based on anatomical, physiological and
behavioural characteristics

Binomial naming

A system which names species by their genus and species name.
Rules for naming: The entire two-part name must be written in
italics (or underlined when handwritten).

The genus name is always written first.

The genus name must be capitalized. Eg:

Common Name: Pebble Crab

+ -
Xanthias lamarckii

Scientific Name:

The study of evolutionary relationships between organisms. In a
phylogenetic diagram branch tips represent species at the end of
their specific lineage, branching points represent common ancestors
& the cdoser the branches, the closer the evoluunnary relancnshﬁ.
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7. Genetic Diversity

v 4 . During nacuwral .
Derwin’s theory to explain the selection, random Stages of natural selection .
mechaniem of evolution. The ety el Competition Reproduction
. in new alleles of a '
; fogd Individuals compete for food, shelter ) .
process by which arganisms betrer B T e Variation mates e P f Individuals that survive, produce
adapted to their environment AT 4 some are beneficial  Differences between/individuals ’ - | offspring and pass on the
survive and reproduce and pass on rereased @ ewccess ‘M‘Ehl: a species. This can bl:a'lfiuied Survival of the fittest * / adhvantageous allele/s to the next
their advantageous alleles to the The adeantageous by inherited or environmen Those with advantzgeaus alleles are generation
. R N isi ¥ N
their offspring, whilst those less well % the next generation & factors more able to compete & survive
I e increases in the
adapred fail to do so. v e
Key Vocabulary Key Vocabulary 8.Meiosis
Binomial naming Linnaeus’ system to name species. lst Genetic diversity | The o :lu_mbdt_ar_uf g;ﬂc[charac:ﬂ'i?uﬁ in ?.egmchn:ka.pb;[ . Seage € e Cutcome
P " x aspeces. ITIs ISEIHSI.I rom sEI’EﬂC variabil [)', lesoril Ceoroosomes
system Genericn am e [genus)'_ In_d' -SPECI fic the tendency of genetic characteristics to vary. Genetic diversity S phase e ) mtns <har Ay e
name [S{JECIES) F_g. Felix tgris serves a way for populations to adapt to changing environments Creomasn - e
(natural selection} - e ChrormOmomes ConOerme . mnd The ruCkeas Sreeiope
Hierarchy Groups within larger groups; with no c o R ERP— 2 < TS frac Y e
ene mutation ange to one or more nucleotide bases in o FIOSENEe S v w CRERSITGED fOvUn DECESrY S GMer SR wemealis
overlap between groups at each rank result n a change in genotype which may be inherited e e "N\ Tewac Sromming Sver crLrs e Chiasmata. Sove foers
Artificial Process of ¢ bssify ing organisms based Muzgen A material or other factor which increases the normal mutarion rate 3 W\ e Homologous ;m;m:moﬁ::;ﬂu
chissification on differences useful at time e.g. colour, (Mutagenic agent) | ©8 high energy radiation, chemicals ] iR g | St romanas chromosomes conanue %
size, number of |Eg$ Chromosome A change that occurs in a chromosome. These changes are most - -
Phylogenetic Process of classifying organisms based mutation often brought an by problems that occur during mefosis and can B sctephases | smachesv (i SR e e T T e e AT
y E " luti lath hi result in changes in the number of chromosomes in 2 cell or changes PP 3 e place by e uicrehtnies.
Classification upon evolutionary relationships in the sructure of a chromasome. L
between organisms and ancestors Polyplaidy The process of the genome doubling that gives rise toprganisms S = o e el
—_— ] DOCWeRN OFFANKSMS INC ANCESIOrs | ) j v cmascs e s et Crronms
Analogous Characteristics with the same function with multiple sers of chromosomes. . ' | mmen o the Sensomere. st
Characteristics not the same evalu tionary origins. e.g. Nan-disjunction The failure of one or more pairs of homologous chromosomes or
wings of butterflies and birds used for sister chromatids to separate normally during nudear divisian, 3 - PR Ster Cheormatats arTaee af S poles Of the col and
fi b - d in diff usually resulting in an abnormal distribution of chromasomes in the e L cCwavege
ight but originated in different ways. daushter nuclei Eortaomein —— Smowr T T conts o G ated copy of aach
— —— ughter IO €y T
Homao |an|_|5 Characteristics with similar Mumtion Alteration in the nucleotide sequence of the genome of an organism, e =2 5o
Characteristics evolutionary origins regardless of their | virm or evtrachromosomal DMA
- - : Biotic f A factor created by a living thing or any living component within an
functions in the adult of a species e.g. otic factor ) . ) ; - 7
) X emvironment in which the action of the organism affects the life of S = —— 4 Seter ch oo A new s Degns 1o
wing of a bird, arm of a human and anather organism. B predator ¢ jing prey =
front Ieg of a horse Abiotic factor Mon-living chemical & physical parts of the environment that affect s X % — - s
Taxon Each group within a ph}. ogenetic living organisms and the functioning of ecosystems. Eg weather By cenctaphase ot % K ::::-n:‘;-'o:ae e frasbrenrensdainligiais
biological classification (pl. taxa) Independent D”""@':feh"_”":""’":‘s”n’:e“z ::‘*:‘F’_““‘: ’“E::E just ore gens - -
~ . Na N segregation CDW‘W Iich s selected randomly. Eac Paer al WE! o K
Courtship A specialised behaviour that precedes EETEE inds pendently of the ather pairs and all possible combinations of Metmphase = 3 ¥ Seter chromanes lime UD a1 e ecaphase Stese
behaviour the fertilisation of eggs by a male to alleles can occur in the resulting gametes. 3
ensure successful reproduction. Independent The alleles of two (or more) different genes get sorted ino 1o P _— f:f';»;m St chromme aee puted spar by T stoen
R . R . L . ~ assortment tes independently of one anather. The allele a gamete receives A" - R -~ 7T Rt tengthen he Col =
game: pendently 4
Classification Orgams ation of |IVII'Ig organisms into for one gene does not influence the allele received for another
groups gene. This is because homol[ogous chromosomes line up in andom 1 Tesophase = &
- - - - - orientations at the midde of the cell at metaphase as they prepare Cysciamest
Ta_xonom)f The pracuce of bIO|UgIC2] classification to separate, meaning that the same parent cell can produce different 3 R
combinations of chromosomes in the daughter cells
inloi Cell or nueleus contzining pairs of homologous
z I z Diploid - .
Domain Lazgest taxon either bacteria, archaea chromosomes (two ets of chromosomes) The cell cycle comprises three key stages:
and eukary Haploid Cell or nucleus containing single, unpaired chromosomes (a Ir'll!Er‘phESE {G 1.5,G 2}.
. i i | f each ch L , .
Kingdom Second largest taxon of classification. single copy of each chromosome) nuclezr division (mitosis or melosis)
Eukarya domain divides into Gamete Reproductive (sex) cell that fuses with another gamete C ytokinesis
Protoctista, Fungi, Plantae and Animalia. during fertilisation
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eiosis (2) 9. Protein Synthesis: Transcription 9. Protein Synthesis: Translation [§10. Mutations

1 T:I'P'E n’ ruchear i . . . ) _ ] ‘:‘arial:ichr! can ariss du_e L= mul:at:cln_ -
dirition whess | Protein synthesis- The process by which the genetic code codes for BEAY Calmass K Mumgenic agents can increase the race
e P— is.
chramastame number proteins in the cell. The template strand of DMA codes for mRMA @
- R . . - . - — \ 3 Substitution I a nucleortide is changed
i habved in transcription, which is then translated into an amino acid 3 R (s ubstiorted) in the D
sequence at the ribosomes. It is made up of 2 key parts: Tresiston 8 ! sEquenes
2 Homologous Transc r'ip(ign and ranslatdon \ P 3 Monsense I the base change results
i e il " mMmutation in the formaticn of a stop
chromosomes i 4 ! );.’.‘,;.m I e
TRANSCRIPTION N ”
. -+ Mis-sense The bas= change reswulkcs
Fair of chromasomes, i . 4 muation in a code for a differentc
| materrial & | I Formation of messenger RMNA (mRMNA) molecules from the DA a1 L LT ETT i amino acid complesely
pareral. char ke the that makes up a particular gene. It is the first stage of protein : R L 5 | silenc The base change scill
same gene loci & . rutation codes for the same amino
. S}III:IIE - acid as before {as code is
}”‘:”“'“L”:’ s TRANSLATION Gegencrace)
Eatures. {n]

1 i STAG ES' [ Crel i A {] ide is | ¥
m:‘”'z_‘:""uul a 7 | The latter part of protein synthesis when the i m:gﬂt;eqfe::; e
may have diflerent . . - - . —_—
:Jle];s Cansble of 2 DA helicase (enzyme) breaks the hydrogen bonds between the mRMNA is used as template to which _rfcr”:“m“}‘a;'u‘l frams shifc

= AR - DA helis (double strands) complementary tRMNA molecules attach and

pairing during meicsis. th ids link to fo I id T Variatiom in Meiosis is also a cause of

e aming acids link to rma FO }’p&ptl e. meiosis wariatomn as it produces 4

3 Free RMA nucleotide bases pair with the exposed DMA bases daughter cells thar are
3 Crossing over STAGES genetically differemnt from
(eemplate strand) sach orher Independent
N segregation & (=" gy p =l

The process whersby a 4 RINA, pol o | bonds be h 8 mRNA arraches to ribosomes on the rough P ,f,ss e
chramatid breaks polymerase (enzyme) forms covalent e endaplasmic reticulum wariaton (see key wocab)

during meiosis and nuclectide
i e
:':::::Etnf i 5 mRMNA strand is formed and breaks away from the DNA- this 5 Transfer RNA (tRNA) carries Key Vocabula ry

corresponding amino acids to each codon

homalogous migrates out of the nucleus via nudear pores whilst the DiMA re- on the mRNA Chromatid Thread-like strands, two of which are joined by a
chromosome so that zips (reforms) itself back into 2 double soranded molecule centromere to make up a chromosome
ﬁE|Ir=::LI|::: e SPLICING 10 The anti cadan is a triplet of bases that Autosome A chromosome which is not a sex chromosome
form part ‘:!‘ a IR_NA molecule so the Intren Portions of DMA, within a gene that do not code
4 Chi & The process by which base sequences corresponding to the introns correct amino acid attaches to the for a polypeptide. They are removed from pre-
fasmata i . . nE polypeptide chain (process requires ATP) messenger RMNA after transcription, in splicing
- - - are removed and .l:h‘_‘ unctional exons are joined :uged'uer —Emn Portions of DNA within a gene that codes for
A paint at which paired In prokaryotes this stage does not occur as transcription results I Amino acid is transported by tRMA and proteins, joined together during splicing
chramasamet remin directly in production of mRMA from DRA. artaches to ribosome Codon A saquence of three adjacent nuclectides in mRNA
;nTmmp:::?:;jm In eukaryotes this stage does occur as pre-MRMNA is produced from that codes for one amine acid
: 1 " 1ok Tt | A squence of three bases in DNA.
reicsis and at which DA, which needs wo be spliced to mRMNA 12 | Amino acids join together by peptide Triplet q
erosting aver and bonds Nueleatides Complex chemicals made up of one organic base,
snrhange of genetic Transcription The process repeats until a stop coden is sugar & phosphate. Basic units of which the nucleic
material soeur Codon reached & the peptide folds into a tertiary acids DNA and RNA are made :
between the strands. N I . SEructure mRINA Type of RNA that is a long strand arranged in a
// single helix and its base sequence is determined by
, the sequence of bases on a length of DNA
5 Recsmbination Il #
-4 V4 Template strand Strand of DMNA which is used during transcription
Rrearrangsmant of | “ Busns and latvens o make mRMA. It runs in a 3"to 5 direction so
iy mRNA is builtin a 5 to 3' way
EnEfic matEna - -
especially by crossing } J oNA P \’:\\_‘ RMA palymerzse Enzyme ma;msdmseﬁer nuﬂequdes to form
owar in chromaosomes Pro-mRNA F messenger uring transcription
s T .
> g ‘\\\ A’::_,__ tRMNA Type of RN}.\ that has an.an'ucodnn wl}lch is
& Random {ertilization e c oY Introns =~ r_nmplement.—_n..r w a section (codon) of mRNA
tsanscription Each molecule is specific to one amine acid.
Combining of gametes . and spicre Anti-codon A s2quence of 3 adjacent nucleotides on a molecule
(ncreases genetic MRNA ¥ . —' of transfer RNA that is complementary to a
diversity) pacicubecodononamessengec BRA molecule




