
Introduction To Biology 

Biology 

      Biology is the scientific study of life and living organisms, encompassing a wide range of 

fields that explore the structure, function, growth, evolution, distribution, and taxonomy of 

life forms. This dynamic discipline serves as the foundation for understanding the 

complexities of life on Earth and the interconnections between different organisms and their 

environments. 

Key Areas of Study 

1. Cell Biology: Examines the structure and function of cells, the basic units of life. 

Topics include cellular processes, organelles, and the differences between prokaryotic 

and eukaryotic cells. 

2. Genetics: Focuses on heredity and the variation of inherited characteristics. This area 

explores DNA structure, gene expression, and the principles of inheritance. 

3. Evolution: Investigates the processes that drive the diversity of life through natural 

selection, genetic drift, and speciation. Understanding evolution is crucial for grasping 

how species adapt to their environments over time. 

4. Ecology: Studies the interactions between organisms and their environments. It covers 

ecosystems, population dynamics, and the impact of human activities on natural 

habitats. 

5. Physiology: Explores the functions and mechanisms of living organisms, including 

systems such as respiration, circulation, and reproduction. 

Importance of Biology 

     Biology is integral to many fields, including medicine, environmental science, agriculture, 

and biotechnology. It informs our understanding of health, disease, and the management of 

natural resources. By studying biology, students gain insights into pressing global challenges, 

such as climate change, biodiversity loss, and public health issues. 

 



Cell Biology 

Prokaryotic Cells 

Definition: Prokaryotic cells are simple, unicellular organisms that lack a nucleus and 

membrane-bound organelles. 

Key Characteristics: 

• Nucleus: Absent. Genetic material (DNA) is located in the nucleoid region. 

• Size: Generally smaller (0.1 to 5 micrometers). 

• Organelles: Lack membrane-bound organelles (e.g., mitochondria, endoplasmic 

reticulum). 

• Cell Wall: Most have a rigid cell wall, typically composed of peptidoglycan in 

bacteria. 

• Reproduction: Asexually through binary fission, a process where the cell divides into 

two identical cells. 

• Examples: Bacteria and Archaea. 

 

 

 

 

 

 

 

 

 

 

 

Eukaryotic Cells 

Definition: Eukaryotic cells are more complex and can be unicellular or multicellular, 

containing a nucleus and membrane-bound organelles. 

Key Characteristics: 

• Nucleus: Present, housing the cell's DNA within a double membrane. 

• Size: Generally larger (10 to 100 micrometers). 

 

Figure1. Prokaryotes fall into three basic categories based on their shape, visualized here using 

scanning electron microscopy: (a) cocci, or spherical (a pair is shown); (b) bacilli, or rod-shaped; 

and (c) spirilli, or spiral-shaped.  

https://courses.lumenlearning.com/wm-biology2/chapter/introduction-to-the-structure-of-

prokaryotes/ 



• Organelles: Contain numerous membrane-bound organelles, such as: 

o Mitochondria: Powerhouse of the cell, producing energy (ATP). 

o Endoplasmic Reticulum: Involved in protein and lipid synthesis. 

o Golgi Apparatus: Modifies, sorts, and packages proteins. 

o Lysosomes: Contain digestive enzymes for waste processing. 

• Cell Wall: In plants and fungi, cell walls are present (made of cellulose in plants, 

chitin in fungi); animal cells do not have cell walls. 

• Reproduction: Can reproduce asexually (e.g., mitosis) or sexually (e.g., meiosis). 

• Examples: Animals, plants, fungi, and protists. 

 

 

 

 

 

 

 

 

 

 

Summary of Differences 

Feature Prokaryotic Cells Eukaryotic Cells 

Nucleus No Yes 

Size Generally smaller Generally larger 

Organelles No membrane-bound 

organelles 

Membrane-bound organelles present 

Cell Wall Usually present 

(peptidoglycan) 

Present in plants (cellulose) and fungi (chitin); 

absent in animals 

Reproduction Asexual (binary fission) Asexual (mitosis) and sexual (meiosis) 

Examples Bacteria, Archaea Animals, plants, fungi, protists 

 

 

 

 

Figure2. Eukaryotic cells: (a) animal cells, (b) plant cells (400µm). 

https://www.google.com/imgres?q=animal%20cells%20under%20microscope&imgurl 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Systematic biology  

       Systematic biology is a branch of biology that focuses on the classification, naming, and 

evolutionary relationships of living organisms. It combines elements of taxonomy (the science 

of naming organisms) and phylogenetics (the study of evolutionary relationships) to create a 

framework for understanding the diversity of life. 

 

Figure 3: Differences between prokaryotic and eukaryotic cells. 

Fuerst , J. A. (2010) Beyond Prokaryotes and Eukaryotes : Planctomycetes and Cell Organization. Nature Education 3(9):44 



     Systematic plays a vital role in many fields, from ecology and conservation biology to 

medicine and agriculture. It informs our understanding of how ecosystems function and how 

species interact with one another and their environments. 

The Modern Classification of Living Organisms 

1. Domains: The highest taxonomic rank in biological classification. There are three 

primary domains: 

o Bacteria: Single-celled prokaryotic organisms with no nucleus. They can be 

found in a variety of environments and have diverse metabolic pathways. 

o Archaea: Also prokaryotic and similar to bacteria, but with distinct 

biochemical and genetic characteristics. Archaea often inhabit extreme 

environments, such as hot springs and salt lakes. 

o Eukarya: Organisms with complex cells containing a nucleus. This domain 

includes a wide range of life forms, such as animals, plants, fungi, and protists. 

2. Kingdoms: Within the domain Eukarya, living organisms are further divided into 

kingdoms, which traditionally include: 

o Animalia: Multicellular, heterotrophic organisms that typically reproduce 

sexually and are characterized by their ability to move. 

o Plantae: Multicellular, autotrophic organisms that perform photosynthesis, 

using sunlight to create energy. 

o Fungi: Mostly multicellular (with some unicellular forms like yeasts) and 

heterotrophic, fungi absorb nutrients from their surroundings. 

o Protista: A diverse group of mostly unicellular organisms that don’t fit neatly 

into the other kingdoms. This group includes algae and protozoans. 

3. Taxonomic Hierarchy: The classification system is hierarchical and includes several 

ranks, from broad to specific: 

 

 

 

 

 

 

 

Linnaean System 

The traditional Linnaean system of classification, established by Carl Linnaeus in the 18th 

century, remains foundational. It utilizes binomial nomenclature, where each species is given 

a two-part name (genus and species), such as Homo sapiens for humans. 

Recent Developments 

 



Advancements in genetic analysis and molecular techniques have led to the re-evaluation of 

some classifications. For example, the distinction between Archaea and Bacteria is a 

relatively recent development, highlighting the complexity of life that may not be apparent 

from morphology alone. 

 

  

  

  

 

 
Figure 4: Classification of Living Things Poster for biology and life science provides a close-up view of the kingdoms of 

life. 

https://www.flinnsci.ca/classification-of-living-things-poster-laminated/fb1661/#variantDetails 

 


