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Unit One:  The Science of Biology 



“The process by which an organism 

reaches death” 

 

“In an organism, a condition in which 

there is reproduction, growth, 

development, metabolism, use of energy, 

excretion, response to stimuli, and 

composition of cells” 
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What is life? 

What components make up a living 

thing? 

What do living things need to survive? 

What is the opposite of life? 

How do you know if you are living? 
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All living things share the following eight 

characteristics that qualify them as living 

and are used to classify them into 

taxonomic groups.     
• This is the list that is used to define life 

• Bacteria, protists, fungus, plants and animals are 

alive.   

• Viruses ARE NOT alive.   
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Are composed of cells 

• Life’s basic unit of structure and 

function 

• All organisms are made of 1 or more 

cells 

Unicellular 

multicellular 

• Cells can be prokaryotic or 

eukaryotic 
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• Unicellular organisms 

 Made of  only 1 cell 

 Smallest form of life 

 This single cell carries 

out all of life’s functions! 

 Ex:  amoeba, bacteria 
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• Multicellular organism 

 Made of more than one cell 

 Cells are specialized 

 They work together to carry out all of life’s functions 

 Ex:  tree, human 
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• Prokaryotic organisms 

 Cells in this organism lack a nucleus and membrane 

bound organelles 

 Always unicellular 

 All bacteria and nothing else 
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• Eukaryotic organisms 

 Cells in this organism contain a nucleus and 

membrane bound organelles 

 May be unicellular or multicellular organisms 

 Everything except bacteria  
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Can Reproduce 
• The process of producing offspring (new 

individuals) 

• When organisms reproduce, they pass their 
genetic information to their offspring 

• Reproduction can be sexual or asexual 

8/23/2014 Averett 
11 



 Sexual reproduction 

 Reproduction involving 2 parents 

 Cells from 2 different parents unite to form the 1st 

cell of the new organism 

 Genetic material comes from 2 parents resulting 

in genetic variation 

 Ex: most plants, humans 
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 Asexual reproduction 

 Reproduction involving 1 

parent 

 A single parent produces 

offspring that are identical to 

itself 

 Genetic material comes from 1 

parent resulting in offspring 

genetically identical to the 

parent.   

 Ex:  bacteria, some plants 
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Are based on the same 

Universal Code 
• DNA 

 Deoxyribonucleic acid 

 Genetic material of all 

organisms 
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• DNA is passed from 

parents to offspring 

during reproduction 

 It contains all the 

information the new 

organism needs to live, 

grow and reproduce 
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 In an article published Wednesday in Nature, researches in Japan reported the successful passing of a 

transgene from a primate to its offspring, marking a milestone in this type of research. In the study the 

scientists injected a number of marmoset embryos with a manufactured virus which contained a gene that 

would be inserted into the animals DNA, making their feet glow green under ultraviolet light. 

 From the five healthy marmosets containing this feet-glowing green gene, one fathered a male marmoset 

who was not injected with the DNA, but his feet also glow green under ultraviolet light. This was a 

significant step for researches since breading monkeys with the DNA is significantly easier than injecting 

each embryo with the virus to create the gene. 

 This discovery allows the researchers to more easily produce and study animals with version of human 

diseases such as Parkinson’s disease, Lou Gehrig’s disease or ALS, according to the article.  May 2009 
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• Heredity involves the passing of genetic traits 

from parents to offspring during reproduction 

• Genes are sections of a molecule of DNA 
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Grow and Develop 
• Every organism has a 

particular pattern of 

growth and 

development 

 This life cycle of an 

organism includes birth, 

maturity and death 

• The instructions are in 

the DNA 
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• 2 ways to grow 

 Increase in size 

 

 

 

 

 Increase in number 
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• Development 

 The regulated growth 

process is called 

development and involves 

the changes in shape and 

form of an organism as it 

grows during a lifetime.   

 Genes control and regulate this 

process 

 Some organisms undergo 

radical change in body form 

during their lives 

 Metamorphosis of insects is an 

example 
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Obtain and Use Materials and Energy 
• All organisms must have a source of energy in order 

to survive. 

 This energy can come from sunlight, chemicals in the 

environment or from other organisms.  

• Energy is the ability to cause a change or do work 
 Moving, growing, reproducing and other activities of life 

required by organisms to perform work 

• All organisms ultimately use energy in the form of 

ATP 

• All organism must get rid of wastes 
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• The form of chemical 

energy used by all 

living things is 

 ATP   

 Adenosine Triphosphate 
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• Organisms can obtain energy 

in 3 ways – the energy they 

obtain is then converted into 

ATP 

 Use chemicals from environment 

 Absorb energy from sunlight 

 Eat other organisms 
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Autotrophs (producers) acquire energy from 
non-living sources 

 Auto means “self” in Greek;  Troph means “nourish” in Greek 

• Photoautotrophs (plants, protists, prokaryotes) 
 Use photosynthesis - process by which light is used as an 

energy source to produce food energy in the form of 
carbohydrates. 

• Chemoautotrophs (prokaryotes only)  
 Found in hydrothermal pools, sulfur flats, and deep sea vents at the 

bottom of the ocean  

 Use chemosynthesis – process by which chemicals are used 
as an energy source to produce food energy in the form of 
carbohydrates 

 ALL ecosystems depend on producers for the 
ecosystems’ energy.   



 This kind of surface scum is due to certain kinds of bacteria, 

and especially those that are called chemoautotrophs. Most of 

us, bacteria included, get our energy through light 

(autophototrophs) or though consumption and breakdown of 

more complex organic compounds, like sugars 

(chemoheterotrophs). Chemoautotrophs extract the energy 

out of various kinds of simple, energy-rich inorganic ions or 

compounds. In this case the source is the ferrous ion, Fe2+. The 

energy is in the form of an electron, stripped by converting 

the Fe2+ to ferric ion, Fe3+. Various species of iron-utilizing 

bacteria make quite a good living this way, leaving in their 

wake the orange iron(III) hydroxide as a gelatinous 

precipitate coating the bottom of ponds and streams. 
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• Consumers (heterotrophs) are organisms 

that get their energy by eating other living 

or once living resources.   
 Hetero means “different” in Greek;  Troph means 

“nourish” in Greek 

 Organism that eats the food made by producers 

 Herbivore – an animal that  mainly eats plants or algae 

 Carnivores – an animal that mainly eats other animals 

 Omnivores – an animal that eats animals and plants or algae 

 Detritivore – a consumer that derives its energy and nutrients from 

nonliving organic material such as corpses, fallen plant material, 

and the wastes of living organisms  

 Detritus – nonliving organic material 

 Decomposers –  an organism that absorbs nutrients from nonliving 

organic material and converts them to inorganic forms; a type of 

detritivore.    

 All consumers are connected in some way to producers  
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• Energy is needed for Metabolism 

 The combination of chemical reactions that break 

down and build up materials in an organism 
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•  Photosynthesis 

  process by which some 

organisms (photoautotrophs) 

convert light energy to food 

energy. 

 

 

• Cellular respiration 

 The process by which some 

organisms convert food 

energy to chemical energy 
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Respond to Their Environment 
• Responsiveness includes detection and 

response to stimuli (both internal and external).  

 Stimulus – signal to which an organism responds 

 Ex:  light, temperature, touch 
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Ex.  Plant responding to 
light will move its leaves 
to  maximize exposure 

for photosynthetic 
processes. 



Maintain a Stable Internal Environment 
• Homeostasis is the maintenance of a constant (yet 

also dynamic) internal environment.   

 Process by which organism maintain a stable internal 

environment despite external environmental changes. 

 Outside conditions change, inside stays relatively the same 

 Maintained through negative feedback 

 Change in a system causes a response that tends to return that 

system to its original state 

 Ex:  body temperature 

  * Shiver, sweat, pant 

 Behavior is also involved 
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• Maintaining homeostasis is important because cells 

function best within a limited range of conditions 

 Included regulation of temperature, blood sugar levels, pH, 

water & food intake 

 Keep in mind that living organisms NEVER reach a perfect 

balance – it is a constant balancing act of overshooting and 

undershooting the goal… 
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As a group, adapt over time 
• Evolution is the gradual accumulation of changes 

in the genetic make up (genes) of a population 

over time 
 Long term response to the environment 

 Occurs over many GENERATIONS 

 It is continuing today   
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• Evolution occurs through natural selection of 

adaptations 

 Adaptations are inherited traits that give an advantage to 

individual organisms and is passed on to future 

generations.   

 Occurs through variation among individuals in a population  
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• Natural Selection 

 The natural environment ‘selects’ certain inherited 

(genetic) traits as being more helpful for survival and 

reproduction 

 the individual has a better chance of surviving and reproducing 

 Individuals with this adaptation can pass on their genes to 

offspring 

 Over time the genetic make up of a population changes 

because more individuals have the adaptation.   
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• Evolutionary adaptations occur over many 
generations due to environmental pressures 
(survival of the fittest) not through choices made by 
organisms.  

• Evolution accounts for both similarities and 
diversity of life  
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Changes 
in beetle 
populati
ons over 
time 



A virus is an infectious agent made up of 

nucleic acid (DNA or RNA) wrapped in a 

protein coat called a capsid.   
• Viruses are not made of cells.  Viruses have no 

nucleus, no organelles, no cytoplasm and no cell 

membrane.   
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Viruses are not alive 
• They are not made of cells – they do not have 

membranes, nor do they contain cytoplasm.  

• They only consist of one type of nucleic acid (DNA or 

RNA) surrounded by a protein layer (capsid).   

• They have no ability to reproduce on their own; can 

only reproduce inside other cells.   

• They do not obtain and use materials and energy  

• They have no ability to maintain homeostasis 

• They do not respond to their environment – autopilot 

• They do not grow or develop.   

• Only adapt over time due to actions of host cell 
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RNA or DNA core (center), 
protein coat (capsid) 

Copies itself only inside 
host cell--REPLICATION 

DNA or RNA 

NO 

NO 

NO 

NO 

Cell membrane, cytoplasm, 
genetic material, organelles 

Asexual or Sexual 

DNA and RNA 

YES—Multicellular Organisms 

YES 

YES 

YES 

Structure 

Reproduction 

Genetic Material 

Growth and 
Development 

Response to 
Environment 

Change over time 

Obtain and 
Use Energy 



How many characteristics 
of life do viruses possess? 

*Genetic Material 

Are viruses living? 


