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The Essence of Life 
( Biology 101)
A short subtitle or framing question
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QUESTION

What is life? When is something alive?
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QUESTION What is life? When is something alive?

Response: Ability to detect and react to changes in the internal or external environment.

Metabolism: The set of chemical reactions that transform matter and energy to maintain life.

Homeostasis: Regulation of internal conditions within ranges compatible with life despite 
disturbances.

Cellularity: Being composed of one or more cells, the fundamental units of living systems.

Heredity: Storage and transmission of biological information, primarily through DNA, from cells 
or organisms to their descendants.

Growth: Increase in cell size, cell number, or organized biological structure.

Reproduction: Production of new cells or organisms, sexually or asexually.
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Cellularity: Being composed of one or more cells, the fundamental units of living systems.



CONCEPT Cell: The Smallest Unit of life
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Water / Lipid membrane 

DNA, RNA 

Ribosome, Proteins 

Using ATP to store energy 

Duplication

Gene expression

Translation 
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Evolution: descent with modification  
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Sexual Selection: Peacock Tail 
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Artificial Selection: Samurai Crab
https://www.crabmuseum.org/blog/the-mystery-of-the-samurai-crab
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Aging as a Side Effect 
Cancer cells don’t die : HeLa line of cells

Peter Medawar's ‘mutation accumulation theory’ states that the force of natural selection remains high until the 
first reproduction [Medawar 1952]. It then declines with age. Therefore, deleterious mutations whose effects 
occur late in life can accumulate because they are not selected against. This is known as the ‘selection 
shadow’. This means that the primary goal of an organism is reproduction, and until that time natural selection 
ensures the maintenance of cellular processes that are essential for survival. After reproduction, there is no 
evolutionary pressure to ensure the continued survival of the organism. Cellular processes decline, the 
organism ages and eventually dies.
George Williams’ theory of ‘antagonistic pleiotropy’ states that natural selection can favour gene variants with 
beneficial effects early in life, even if the same variants have deleterious effects later [Williams 1957]. Because 
the deleterious effects of these genes occur in old age, after the reproductive phase, they have little 
evolutionary impact. Nature cannot directly select against a gene or its mutation that causes the death of an 
individual in old age if its deleterious effects do not occur before the end of the reproductive phase.

https://books.google.co.uk/books/about/An_Unsolved_Problem_of_Biology.html?id=ozEmPQAACAAJ
https://www.jstor.org/stable/2406060?seq=1
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QUESTION

What is life? When is something alive?
Organism vs. Living thing

Properties of a cell 
Gene Expression and Translation 

Mitosis and Mieosis 
Evolution 


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24

