
ReproductionReproduction

GametesGametes
Sperm and egg are haploid: 23 chromosomes in humansSperm and egg are haploid: 23 chromosomes in humans

MeiosisMeiosis
DNA copied; two divisions → four different haploid cellsDNA copied; two divisions → four different haploid cells

FertilisationFertilisation
Nuclei fuse: 23 + 23 → diploid zygote with 46Nuclei fuse: 23 + 23 → diploid zygote with 46

Sex chromosomesSex chromosomes
Standard model: XX female, XY male; eggs X, sperm X or YStandard model: XX female, XY male; eggs X, sperm X or Y

ProbabilityProbability
XX : XY = 1 : 1; each fertilisation independentXX : XY = 1 : 1; each fertilisation independent

DNADNA

NucleotidesNucleotides
Sugar + phosphate + base; base order stores informationSugar + phosphate + base; base order stores information

Double helixDouble helix
Two strands; sugar–phosphate backbonesTwo strands; sugar–phosphate backbones

PairingPairing
Hydrogen bonds: A–T and C–G; ATGC pairs with TACGHydrogen bonds: A–T and C–G; ATGC pairs with TACG

GenesGenes
Chromosomes: DNA; genes: protein instructionsChromosomes: DNA; genes: protein instructions

AllelesAlleles
Different versions of a geneDifferent versions of a gene

GenomeGenome
All DNA, including non-coding regionsAll DNA, including non-coding regions

DNA evidenceDNA evidence

ReleaseRelease
Crush; detergent breaks membranes; salt aids DNACrush; detergent breaks membranes; salt aids DNA

SeparateSeparate
Filter; cold ethanol precipitates dissolved DNAFilter; cold ethanol precipitates dissolved DNA

Observe safelyObserve safely
Visible strands: many molecules; flammable ethanolVisible strands: many molecules; flammable ethanol

Genome projectGenome project
Reference sequence from multiple people; identify genesReference sequence from multiple people; identify genes

ApplicationsApplications
Variants: diagnosis, risk and targeted medicineVariants: diagnosis, risk and targeted medicine

DecisionsDecisions
Benefits versus privacy, consent and discriminationBenefits versus privacy, consent and discrimination

InheritanceInheritance

Genotype / phenotypeGenotype / phenotype
Alleles / traits; environment also affects traitsAlleles / traits; environment also affects traits

SymbolsSymbols
AA or aa: homozygous; Aa: heterozygousAA or aa: homozygous; Aa: heterozygous

DominanceDominance
AA / Aa dominant; aa recessive; Aa may carryAA / Aa dominant; aa recessive; Aa may carry

LimitsLimits
Dominant ≠ common / better; many traits polygenicDominant ≠ common / better; many traits polygenic

PedigreesPedigrees
Square: male; circle: female; shading: use keySquare: male; circle: female; shading: use key

InferenceInference
Recessive affected: aa; retain genotype uncertaintyRecessive affected: aa; retain genotype uncertainty

Punnett squaresPunnett squares

MethodMethod
Write parental gametes; combine alleles in each boxWrite parental gametes; combine alleles in each box

Aa × AaAa × Aa
AA, Aa, Aa, aa; genotype 1 : 2 : 1AA, Aa, Aa, aa; genotype 1 : 2 : 1

PhenotypePhenotype
Complete dominance: 3 : 1; recessive probability 25%Complete dominance: 3 : 1; recessive probability 25%

Other crossesOther crosses
Aa × aa → 1 : 1; AA × aa → all AaAa × aa → 1 : 1; AA × aa → all Aa

ChanceChance
Independent chance; proportions not guaranteedIndependent chance; proportions not guaranteed

Expected numberExpected number
Probability × total; 0.25 × 80 = 20Probability × total; 0.25 × 80 = 20

VariationVariation

SourcesSources
Genetic, environmental or both; height involves bothGenetic, environmental or both; height involves both

New combinationsNew combinations
Meiosis and fertilisation reshuffle existing allelesMeiosis and fertilisation reshuffle existing alleles

MutationsMutations
DNA changes; errors or mutagens; effects varyDNA changes; errors or mutagens; effects vary

Acquired traitsAcquired traits
Scars / diet do not usually alter inherited allelesScars / diet do not usually alter inherited alleles

Data typesData types
Continuous: height; discrete categories: ABOContinuous: height; discrete categories: ABO

GraphsGraphs
Histograms: intervals; bars: categories; shapes varyHistograms: intervals; bars: categories; shapes vary
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1. DNA → Inheritance: Alleles are gene variants passed to offspring.1. DNA → Inheritance: Alleles are gene variants passed to offspring.
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2. Reproduction → Variation: Meiosis and random fertilisation create combinations.2. Reproduction → Variation: Meiosis and random fertilisation create combinations.

SB3 · Part ASB3 · Part A
Core ideasCore ideas

Mr Kidman’s Classroom · SB3 · Revision mind mapMr Kidman’s Classroom · SB3 · Revision mind map


