




What is Life
What makes something “alive”?



Life defies simple definition

• Life cannot be defined in a single sentence.

• We can only describe and observe life through its 
manifestations or characteristics. 

• Properties of life shared by all living things. 



Characteristics of Life

• Ordered Complexity

• Sensitivity

• Reproduction

• Growth and Development

• Energy Utilization

• Homeostasis

• Evolutionary Adaptation



• Order
• Structure; Form; Shape; Patter; Arrangement – specialized, specific, 

definite
• Organisms are highly structured, and as a result, other 

characteristics of life emerge from this complex organization. 

• Emergent properties

• Functions

Organization

Basic organization of life/living organisms.
• All organisms consists of one or more cells. 









Ordered Complexity

• Living things are highly organized and structured.

• The ordered complexity of life can be arranged and 
examined in a hierarchy on a scale from small to large 
(simplest to broadest). 



Levels of Biological Organization



Levels of 
Biological 
Organization
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• Population
• a group of individuals of the same species 

living and interbreeding within a given area.

• Example: 
• In a forest/grassland, there is a population of 

deer

Levels of Biological 
Organization











Homeostasis
• Maintenance of relatively constant internal conditions.

• Regulation to maintain equilibrium.



Homeostasis
• relatively constant internal conditions





Homeostasis
• relatively constant internal conditions



• Maintenance of homeostasis 
usually involves negative feedback 
loops. These loops act to oppose 
the stimulus, or cue, that triggers 
them. For example, if your body 
temperature is too high, a negative 
feedback loop will act to bring it 
back down towards the set point, 
or target value, 98.7°F/37°C.

• How does this work? First, high 
temperature will be detected 
by sensors—primarily nerve cells 
with endings in your skin and 
brain—and relayed to a 
temperature-regulatory control 
center in your brain. The control 
center will process the information 
and activate effectors—such as 
the sweat glands—whose job is to 
oppose the stimulus by bringing 
body temperature down.



What happens if there's disruption?

What if homeostasis is not maintained?

• If homeostasis is disrupted, it must be controlled or a disease/disorder 
may result. 

• Your body systems work together to maintain balance. If that balance is 
shifted or disrupted and homeostasis is not maintained, the results 
may not allow normal functioning of the organism.



Sensitivity/Irritability

• The ability to respond to stimuli.

• the characteristic of living organisms in being aware of, and being able to 
respond to, a stimulus which tends to disturb the steady state or 
homeostasis which all organisms prefer for maintaining life.





Reproduction

✓producing their own kind

✓self-perpetuation of the species

✓Reproduction is important for the survival of all living things. 

✓Without a mechanism for reproduction, life would come to an end.



Methods of Reproduction



Asexual reproduction

• One parent is involved.

• Offspring are genetically identical to the parents and to each other.

• Types of Asexual Reproduction
• Fission
• Fragmentation
• Budding
• Vegetative Propagation
• Spore formation



Types of Asexual Reproduction

• Fission
• Binary fission is a type of asexual reproduction where a parent cell divides, 

resulting in two identical cells, each having the potential to grow to the size of 
the original cell.



Types of Asexual Reproduction

• Fragmentation
• a form of asexual reproduction wherein a parent organism breaks into 

fragments, each capable of growing independently into a new organism



Types of Asexual Reproduction

• Budding
• a type of asexual reproduction in which a new organism develops from 

an outgrowth or bud due to cell division at one particular site. 



Types of Asexual Reproduction

• Vegetative Propagation
• Asexual propagation involves taking a part of one parent plant and 

causing it to regenerate itself into a new plant. The resulting new plant 
is genetically identical its parent. Asexual propagation involves the 
vegetative parts of a plant: stems, roots, or leaves.

• Does not involve pollination



Types of Asexual Reproduction

• Spore formation
• In spore formation, the parent plant produces hundreds of reproductive units 

called spores in its spore case. When this spore case of the plant bursts, these 
spores travel in air and land on food or soil. Here they germinate and produce 
new individuals.



Sexual Reproduction

• Two parents are involved

• Offspring are genetically 
distinct from the parents and 
from each other. 





Growth and 
Development





Metabolism

• the sum of chemical reactions 
occurring within the body (or 
cell).

• involves exchanges of 
chemical matter with the 
external environment and 
extensive transformations of 
organic matter within the cells 
of a living organism.

• involves the release or use of 
chemical energy.

Metabolic Pathways Map



Why organisms (or cells) need to metabolize?

• Because all organisms need energy and nutrients. 
• Maintain their structures (order)

• Respond to their environments

• Maintain internal constancy

• Reproduce

• Grow

• Develop



Metabolism can be subdivided into 2 
categories
• Anabolism

• Catabolism



Anabolism (Anabolic Pathways)

• constructive metabolism of the 
body

• building molecules

• Synthesis of large molecules 
(macromolecules) from 
small/simple molecules

• Requires energy (energy-
consuming)



Catabolism (catabolic pathways)
• destructive metabolism

• breaks down large, complex 
molecules into smaller, simpler 
molecules. 

• Releases energy 





• At the ecosystem level, organisms can be categorized based on their 
source of energy and raw materials. 

• Producers
• Autotrophs = self feeding
• Make their own food by extracting 

energy and nutrients from nonliving 
sources. 

• Heterotrophs
• Feeding on others (other organisms)

• Consumers
• Obtain energy and nutrients by eating other 

organisms. 

• Decomposers
• Absorbs energy and nutrients from wastes or 

dead organisms. 





Evolution

• the change in the 
characteristics of a species 
over several generations and 
relies on the process of 
natural selection.



What is natural selection?
• Individuals in a species show variation in physical characteristics. This variation is because of differences in their genes.

• Individuals with characteristics best suited to their environment are more likely to survive, finding food, avoiding 
predators and resisting disease. These individuals are more likely to reproduce and pass their genes on to their children.

• Individuals that are poorly adapted to their environment are less likely to survive and reproduce. Therefore, their genes 
are less likely to be passed on to the next generation.

• As a consequence, those individuals most suited to their environment survive and, given enough time, the species will 
gradually evolve.



Evolution by Means of Natural Selection
• Example: Peppered Moth Case
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Evolution by Means of Natural Selection



• What is life?

• What is considered as a living thing?

• Are Viruses Living?


