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1. What is Genetics?

Genetics is the branch of biology that studies how traits are inherited
from one generation to the next through genes. It involves
understanding how DNA (Deoxyribonucleic Acid) carries genetic

information, and how it influences living organisms’ characteristics.
Key Concepts:

. Gene: A segment of DNA that determines specific traits (like eye
colour).

. Chromosomes: Long strands of DNA. Humans have 23 pairs.

. DNA: The molecule that carries genetic information.
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2. Inheritance Patterns

Inheritance refers to how traits are passed down from parents to

offspring. There are several key inheritance patterns, including:
Mendelian Inheritance

. Gregor Mendel's work with pea plants revealed the basic
principles of inheritance. These include:
o Dominant and Recessive Traits:
Dominant traits only require one allele to be
expressed.
Recessive traits require two copies of the allele to be

expressed.

Example: Pea Plant Colour: In pea plants, the gene for flower colour
has two alleles: purple (P) and white (p). Purple is dominant (P) and
white is recessive (p). If a plant has one purple allele and one white

allele (Pp), it will have purple flowers.

Punnett Square Example: Crossing two heterozygous pea plants
(Pp x Pp)

P PP
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. This shows the possible genetic combinations of offspring: 75%

purple flowers (PP or Pp), and 25% white flowers (pp).

3. Genetic Variation

Genetic variation refers to differences in the genetic makeup of

individuals within a population. This can result from:
1. Independent Assortment

. The random distribution of genes during meiosis. This leads to
offspring having a unique combination of genes from both

parents.
2. Crossing Over

. During meiosis, homologous chromosomes exchange parts of

their DNA, creating new combinations of genes.
3. Mutations
. Changes in DNA sequences can lead to genetic variation.
Example:

. In humans, eye colour is influenced by multiple genes. The

combination of alleles results in blue, brown, or green eyes.
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Crossing Over During Meiosis

A

Bivalents Chiasmata Chromosomes Recombhination
develop form break occurs

4. Mutations

A mutation is a change in the DNA sequence that can lead to a new trait
or condition. Mutations can be caused by environmental factors or

errors during DNA replication.
Types of Mutations:

1. Point Mutation: A change in a single nucleotide (e.g., sickle cell
anaemia).

2. Frameshift Mutation: Insertion or deletion of nucleotides,
altering the entire gene sequence.

3. Chromosomal Mutations: Large-scale changes in chromosome
structure (e.g., Down syndrome, where an individual has an extra

chromosome 21).

Example:
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. Sickle Cell Anaemia: A single point mutation causes
haemoglobin molecules to stick together, forming sickle-shaped
red blood cells that block blood flow.

Sickle Cell Anaemia

Sickle cell anemia

Normal red blood cells (RBC)

RieAavireny Cross-section of RBC
within bl vessel VDR

Abnormal, sickled, red blood cells (sickle cells)

Sickle cells blocking

Cross-section of
sickle cell

Sticky sickle cells
Abnormal hemoblobin
form strands that cause
sickle shape

5. Genetic Technologies

Advances in genetic technologies have revolutionized medicine,

agriculture, and research. These technologies include:
1. Genetic Engineering

. Involves modifying the DNA of organisms to achieve desired

traits, such as creating genetically modified (GM) crops.
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2. CRISPR-Cas9

. A revolutionary gene-editing tool that allows scientists to
precisely alter genes. It is used to treat genetic disorders and

improve crops.
3. Cloning

. The process of creating a genetically identical organism. For
example, cloning can be used in agriculture to reproduce plants

with desirable traits.
Example:

. GM Crops: Crops like Bt cotton are engineered to resist pests by
incorporating a gene from bacteria that produces a toxin harmful

to insects.

CRISPR-Cas9 Diagram
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6. Conclusion

Genetics plays a pivotal role in understanding inheritance, genetic
variation, and the potential applications in science and medicine. From
Mendel’s pea plants to CRISPR gene editing, genetics is at the forefront
of modern biology and has vast implications for the future of healthcare

and agriculture.
Interactive Activity (For Classroom Setting):

. Activity: Create a Punnett square for the inheritance of flower
colour in a group of plants. Predict the offspring based on
different crosses (homozygous dominant, heterozygous, etc.).

. Discussion: What are the implications of genetic mutation in
human health, and how might genetic technologies like CRISPR

change future treatments?

This tutorial aligns with the Australian Curriculum for Science
(specifically ACSSU121, which discusses the role of DNA and
inheritance), and provides students with practical, real-world
applications of genetic concepts. By using visuals, examples, and
interactive activities, students will better grasp the importance of

genetics in both biology and their everyday lives.
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