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What we will cover

Meiosis

Meiosis and genetic diversity

Mendelian genetics

Non-Mendelian patterns

Environment and phenotype

Meiosis

Meiosis 541452 turns one diploid —{&{f
cell into four haploid #{%{k gametes fiiF

— halving the chromosome number. i ll‘ () i N ¥
= meiosis | separates ¢ . . . o " n
homologous [FliFZ & pairs A w-n
(halving) - %

m meiosis Il separates the copies v om o2 W

Two haploid gametes join at fertiliza- Normal Karyotype

tion to restore the diploid number. Meiosis halves chromosome sets for

gametes
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L Diversity

Meiosis and genetic diversity

Diversity

Three shuffles make every gamete unique:

m Crossing over 3 X H## — homologs
swap pieces

= Independent assortment A& -
pairs line up at random

= Random fertilization FE#1Z4E — any
sperm, any egg

Independent assortment alone gives 223

human gamete types — genetic diver-

sity iE{EZ#E1E is insurance. among offspring is not noise — it is
insurance

Variation




Mendelian genetics

The law of segregation 43%: alleles

separate, so each gamete carries one. A

- Punnett square [Z4745751% predicts the

Mendelian B b

= genotype E[E % (Bb) vs
phenotype %! (trait) B | BB | Bb

» dominant 1% (capital) hides
recessive [Z 4 b Bb bb

Bb x Bb = phenotype ratio 3:1. Test

=y
the fit with x? = Y %

Non-Mendelian patterns

Many traits break Mendel's simple dominant/recessive rule:

= M (S]] d el 1an Incomplete dominance Codominance T [%: AB

5E4 % red+white — pink blood (both show)
Multiple alleles & 2 {7 E [A: Sex-linked {#1£i%%: colour
" 0B blindness

Polygenic % & [#i#{E & epis-
tasis {737 [i: a smooth range

= Incomplete
father: xB Y dominance F 54 &%
heterozygotes are a blend (red Environ ment
xB | xBxB xBy x white — pink).
m Codominance S 4: both
alleles show fully (AB blood
X XBxb Xby type).
= Multiple alleles,
polygenic £ [# traits (many
carrier daughter colour-blind son genes, like height), pleiotropy
(one gene, many effects), and...

mother




Environment and phenotype

Genes are not the whole story — the
environment 31 shapes the phenotype

too. blue (acid soil)
m temperature (dark fur on cool paws) —7
m nutrition, light same genotype
~
Phenotypic plasticity %7 a] % {4: pink (basic soil)

one genotype, a range of phenotypes
— nature sets the options, the environ-
ment chooses.

Hydrangea: the soil decides the colour.
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L Recap

Unit 5 — key takeaways

o Meiosis o Diversity

diploid — four haploid gametes; crossing over, independent assort-
halves chromosomes ment, random fertilization

e Mendel o Beyond Mendel
Bb x Bb = 3:1; test fit with x? incomplete dominance, codomi-

nance, plasticity

How many cells, and what ploidy, does
meiosis produce?

What phenotype ratio comes from Bb x
Bb?

Red + white flowers give pink — which in-
heritance pattern?

Two identical clones differ in colour — what
is this called?

Answers 1. four haploid cells 2. 3:1 3. incomplete dominance
ticity

4. phenotypic plas-




