
Characteristics of Life



All living things share some basic characteristics:

1. Organization

2. Movement

3. Made up of cells 

4. Reproduce 

5. Grow and / or develop 

6. Obtain and use energy 

7. Respond to the environment 

8. Adapt through evolution



#1  Organization
Life is organized on many structural levels



¸Check out this animation that gives you a 

sense of scale of some of the structures 

studied in biology!  Itôs AWESOME!!!!

http://learn.genetics.utah.edu/content/begin/cells/scale/


Atoms

¸ The smallest unit of matter

¸ Composed of:
ï Protons

¸ Positive charge

¸ Located in the nucleus

ï Neutrons
¸ Neutral charge

¸ Located in the nucleus

ï Electrons
¸ Negative charge

¸ Locates in orbits around the nucleus

¸ Most important elements in biology are:
ï Carbon

ï Hydrogen

ï Oxygen

ï Nitrogen

ï Phosphorus 



Molecules

¸Groupings of atoms 
bonded together

¸ Important bio-molecules:
ïProteins

ï Lipids

ïNucleic acids

ïCarbohydrates



Organelles

¸ Membrane bound sub-

cellular structures that 

perform specific 

functions for a cell.

¸ Examples:

ï Mitochondria

ï Chloroplasts

ï Nucleus

ï Golgi 



Cells

¸The smallest 

unit defined as 

life



Tissues

¸ A group of cells 
having a similar 
structure 
working 
together to 
perform a 
specific 
function



Organs

¸Groupings of 

tissues united 

to perform a 

specific 

function



Organisms

¸Living things that 

have (or can 

develop) the ability 

to act or function 

independently.



Populations

¸Localized 

groups of 

organisms 

belonging to 

the same 

species



Communities

¸Populations 

of species 

living in the 

same area.



Ecosystems

¸ Energy 

processing 

systems of 

community 

interactions 

that include 

abiotic 

environmental 

factors such as 

soil and water.



Biomes

¸ Large scale 

ecosystems 

classified by 

predominant 

vegetation type 

and distinctive 

combinations of 

plants and 

animals.



Biosphere

¸The sum 

of all of 

the 

planets 

biomes



Each level of biological organization 

exhibits emergent properties (click link)

Ex. 

Capillaries 

transport 

blood 
(property not 

exhibited by 

individual 

endothelial 

cells).

http://www.ehow.com/info_8232868_emergent-properties.html


#2  Movement

¸ All living organisms have internal movement; 

the ability to move substances from one part 

of their body to another.

¸ Some living organisms show external 

movement as well; the ability to move from 

place to place in a habitat.



#3:  Composed of one or more cells



The cell theory

1. All known living things are made up 

of cells.

2. The cell is structural & functional 

unit of all living things.

3. All cells come from pre-existing 

cells by division (spontaneous 

generation does not occur). 



Evidence for the Cell Theory

Read this short summary of evidence for the 

cell theory.

http://science.howstuffworks.com/innovation/scientific-experiments/scientific-method4.htm
http://science.howstuffworks.com/innovation/scientific-experiments/scientific-method4.htm


Organisms can be unicellular or 
multicellular 

¸Unicellular:

ïAn organism consisting 

of a single cell that is 

capable of carrying out 

all of the functions of life

ïExamples: bacteria, 

amoeba, yeast



Organisms can be unicellular or 
multicellular

¸ Multicellular

ïAn organism 
consisting of more 
than one cell 
working together to 
carry out all of the 
functions of life

ïExamples:  oak tree, 
caterpillar, salmon, 
mushroom



Cells in multicellular organisms 
differentiate (click link to read what this means!)

http://www.buzzle.com/articles/cell-differentiation.html


Cells are either prokaryotic or 
eukaryotic

¸ Prokaryotic

ï All bacteria cells

ï Lack membrane bound 

organelles Tend to be 

smaller in size than 

eukaryotic cells

ï DNA not in nucleus 

(since they donôt have 

one) and not coiled into 

chromosomes

¸ Eukaryotic

ï Found in protists, plants, 

fungi and animals

ï Contain membrane 

bound organelles

ï DNA (found inside the 

nucleus) can coil around 

proteins to form 

chromosomes



Whether prokaryotic or eukaryotic, all 
cells share four common structures 

¸Cell 

membrane

¸Cytoplasm

¸DNA

¸Ribosomes



#4:  Reproduction

Each organism arises through reproduction in which 
DNA instructions are transmitted from parents to 

offspring.


