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A-Level Biology = Topic 16
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L Meiosis

Variation from meiosis

crossing over Meiosis makes gametes genetically
different:
m crossing over #r Y Hif — pairs
swap segments
_—
= independent
assortment HHZHE — pairs

line up randomly
paired (a chiasmadgments swapped

Then fertilisation =#5 fuses any
(new combinations)

two gametes at random.
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L Genetics

The language of genetics

allele &4 EE - one version of a genotype E[F#! vs pheno-
gene type FEH T — alleles vs features
dominant 514 vs recessive 51§ homozygous 4fi%; vs heterozy-
— 1 copy shows vs needs 2 gous Z¢ & — same vs different

A test cross jl|Z7 with the recessive homozygote reveals an unknown genotype.
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L Genetics

Genetic crosses

parents: Tt x Tt A Punnett square 4145751 shows
T + how gametes combine — here Tt x Tt
T 11l ¢ green — tall (has a T) gives 3 tall : 1 short. A
monohybrid 2 E[FZ:% follows one
t | Tt | tt orange = short (tt) gene; a dihybrid W E#Z:7% two. The
chi-squared test ~75#446 checks if
ratio 3 tall : 1 short results fit by chance.
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L Genetics

Sex linkage

father: XB Y

In sex linkage {#/%i%{% the gene is on
o XB XBXB XBY the X chromosome, so the result differs
1o by sex.
<
s
= A carrier mother’s sons may be

Xb XBXb XbY colour-blind, while her daughters
are only carriers.

carrier daughltarr-blind son
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L Genes and control

From genes to phenotype

faulty tyrosinase [i% &5 — faulty factor VIII —

albinism B {55 haemophilia [l /5 J%

faulty haemoglobin M4 ZEH — faulty huntingtin — Hunting-
sickle cell $E4k £ R % 1M ton’s = ZZ 1R

A gene codes for a protein, and the protein shapes the phenotype =% — so a
faulty allele gives a faulty protein.
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L Genes and control

Gene control: the lac operon

no lactose

repressor

——{promoter|operator|lactose-digesting genes)— blocked — no enzymes

lactose presen
lactose repressor

[ —
—(promoterloperator]Iactose-digesting genes)— YYY
enzymes made

The lac operon Z|#EiEZ\F
controls lactose digestion:

m no lactose — a
repressor [HiE4] blocks the
genes

m lactose pulls the repressor off
— enzymes made
(inducible % %)
Eukaryotes use transcription

factors £ F[#F.
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L Recap

Worked example — the chi-squared test

A Tt x Tt cross gives 160 offspring: 114
tall, 46 short. Does this fit 3 : 1?

m Expected: tall = 2 x 160 = 120; short

= 1 x 160 = 40.
2

- X2 — Z (O EE) —

(114 — 120)% (46 — 40)?

120 40

m =0.304+0.90 =1.20
m Degrees of freedom = classes —1 = 1;

critical value at p=0.05 is 3.84.
m 1.20 < 3.84 = difference is not significant;

the data fit 3 : 1.

x? below the critical value
= accept the null hy-
pothesis (any difference is
chance). Use raw counts,
never percentages.
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L Recap

Topic 16 — key takeaways

0 Meiosis e Terms

halves chromosomes; makes allele, dominant/recessive,
variation genotype/phenotype

0 Crosses o Gene control
Punnett squares; sex linkage lac operon repressor; transcription

differs by sex factors
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L Recap

Check yourself

How many haploid gametes does meiosis

What pulls the repressor off the lac
operon?

make?
e What does “heterozygous” mean? TT Tt
e Tt x Tt gives what phenotype ratio? Tt tt

I Answers 1. four 2. the two alleles are different 3. 3 tall : 1 short 4. lactose
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