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Sound & Visual Check

“I am now talking….” 

“If you cannot hear me or see my screen 
please say “Cannot hear/see you” on the 
chat.

“If some of you can’t hear me, please 
restart your computer and join the class 
again.”
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Lesson Overview:

By the end of this lesson, you should:

• Understand why and how cells divide

• Understand why different levels of fatigue 
affect performance.

• Know the definitions in the cell cycle.

• Know the definitions in genetics

• Have a better understanding of how to tackle 
genetic questions. 



Cell Division 

Cell Continuity: the way in which cells 
give rise to new cells as a result of cell 
division.

Chromosomes: structures in the nucleus 
in which DNA is packaged around 
proteins. 

40% DNA, 60% Protein

Chromatin: when the cell is at rest the 
chromosomes stretch out to form this 
tread like material



Haploid vs Diploid Cells

Haploid cells: each cell has one type of 
each chromosomes. 23 chromosomes, 
described as n, where n=23.

E.g., sex cells 

Diploid cells: each cell has two of each 
type of chromosomes. 46 
chromosomes, described as 2n, where 
n=23. Most cells. 



The Cell Cycle 

Cell Cycle: the events in the life of a cell. 

- Each time a cell is formed it first grows in 
size, carries out its function and starts 
dividing.

We need to know about 
• Interphase

• Mitosis stages 



The Cell Cycle - Interphase 

Interphase: The time when the cell is not 
dividing. This is most of the time. 

The cell is carrying out its normal function and 
getting ready to divide. DNA is stretched out in 
the chromatin at this stage. 

• Function: dependent on the cell

• Preparation for cell division: organelle replication, 
DNA replication 



The Cell Cycle- Mitosis  

Mitosis is divided into 4 important phases:
• Prophase
• Metaphase
• Anaphase
• Telophase 

Mitosis Function: In single cell organisms' mitosis is 
responsible for increasing the number of organisms. 
In eukaryotes mitosis is how we increase the 
number of cells. Important in growth and repair. 

We’ll use the example of an animal cell with only 4 
chromosomes. 

2n= 4 



The Cell Cycle- Mitosis  

Prophase

1. Chromatin start to contract (end of interphase 
start of prophase).

2. Chromosome structure is formed, joined at 
the centromere. Each pair of chromosomes 
contain identical genes. 

3. Nuclear membrane breaks down. 

4. Spindle fibers start to form at either end of 
the cell (end of prophase).



The Cell Cycle- Mitosis  

Metaphase

1. Chromosomes line up along the equator of 
the cell. 

2. The spindle fibers attach to each 
chromosome in each pair. 



The Cell Cycle- Mitosis  

Anaphase

1. Spindle fibers contract

2. This causes the centromeres of each 
chromosome pair to break, and the 
chromosome pairs are separated. 

3. Identical chromosomes are pulled to either 
side of the cell (poles). 



The Cell Cycle- Mitosis  

Telophase

1. The chromosomes stretch out into 
chromatin. 

2. The spindle fibers break down. A new 
nuclear membrane forms around each group 
of chromosomes. 

3. The cleavage furrow forms to separate the 
two new daughter cells



Uncontrolled Mitosis 

Note: Mitosis and cell division is very 
regulated process. When something goes 
wrong with the regulation, we can get 
cancer. 

Cancer: Condition in which certain cells lose 
their ability to control their rate of mitosis. 
Uncontrolled cell growth. 



Meiosis

Meiosis: Form of nuclear division in which 
the daughter nuclei contain half the number 
of chromosomes than the parent nucleus. 

- Formation of gametes 

- Cells will have a different combination of 
genes 



Species and Variation 

Species: A group of organisms capable of naturally 
interbreeding with each other to produce fertile offspring. 

Most basic unit of classification 

Humans are a species. Dogs are a different species. 

Variation: differences between members of the same 
species. 

Variations can be acquired or inherited. 

Acquired variation: variations that are learned/ come 
about in life

Inherited variation: variation that are controlled by 
genes and passed on from generation to generation. 



Key Definitions

Heredity: the passing on of features (or characteristics) 
from parents to offspring by means of genes. 

Gene: section of DNA that carries the code to produce a 
particular protein. 

Gene expression: the way in which genetic code 
contained in a gene is converted into a protein. (how 
genes work)

Locus: location of gene on the chromosome. 

Homozygous: both alleles are the same. 

Heterozygous: alleles are different. 



Key Definitions 

Alleles: different forms of the same gene 

Dominant Allele: an allele that prevents a 
recessive allele from working. (F) 

Incomplete Allele: both traits are expressed

Recessive Allele: an allele that is prevented 
from working by the dominant allele. (f)

Genotype: the genetic makeup of an organism. 

Phenotype: the physical makeup of an organism.

Phenotype is formed by the genotype's 
interaction with their environment. 



Gregor Mendel 

Studied the characteristics of the pea plant.

He completed several experiments. 

He concluded that organisms would have 2 
genotypes for 2 phenotypes, but they will only 
every display 1 of these for each characteristic. 



Gregor Mendel Experiment 

• He looked at one characteristic at 
a time, e.g., colour of the petals. 

• He found a purple pea plant and a 
white pea plant, he then crossed 
them.



Gregor Mendel’s Laws

First Law – The Law of Segregation

Characteristics (traits) are controlled by 
pairs of factors (genes/ alleles) which 
separate at gamete formation. 

When the two alleles of a pair are 
different 🡪 one is dominant, and one 
is recessive .

Second Law – The Law of Independent 
Assortment 

Members of a pair of factors 
(genes/alleles) separate independently of 
members of another pair. 

Predicts the inheritance of two 
characteristics associated with two 
different genes



(i) Alleles: different forms of a gene 

(ii) They can separate and assort independently 
which will lead to a greater variation in offspring.

(iii) P: Purple stem (Dominant)  p: green stem 
(recessive) 

C: Cut leaf (Dominant) c: potato leaf (recessive) 

Phenotypes: purple stemmed, cut leaf x purple 
stemmed, cut leaf

Genotypes: PPCC x PpCc

Practice Question 



1. PC, Pc, pC, pc

2. PPCC, PPcC, pPCC, pPcC

3. 25%

4. 50% 
 

Practice Question 

 P p 
P PP Pp
P PP Pp

 C c 
C CC Cc
C CC Cc



Sex linked genes: The phenotype of an 
allele is related to the sex chromosome 
of the individual. 

When the phenotype is dominant it will 
equally be likely to affect males and 
females. E.g., X

When a phenotype is recessive, it is 
more likely to occur in males than 
females as they only have one X 
chromosome.

E.g., X’ 
 

Sex Linkage  



Males: one X chromosome and one, 
short Y chromosome

Females: two x chromosomes

 

Sex Chromosomes  



Haemophilia

Colour blindness

- All these phenotypes are caused by the 
recessive gene on the sex chromosome.

- For females to be affected they would 
require 2x recessive alleles. 

- For men they only have one X 
chromosome, so they only need 1 
recessive allele. 

 

Sex linked Recessive disorders



- Very important to have a good 
understanding of the cell (week 1) and 
DNA replication (week 5). 

- Know the cell cycle: the names of the 
stages, what happens in each stage 
and the sequence. 

- Know your definitions for genetics. 

- Practice genetic questions again and 
again! 

 

Summary



Ordinary Level Question



Ordinary Level Question



Ordinary Level Question



Higher Level Questions 



Higher Level Questions 



Higher Level Questions 
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