
On July 25th, 2014,  a car 
reversed into a Costco store 
in Ontario, Canada and 
struck a pregnant mother.    
Because of the crash, the 
mother immediately 
underwent an emergency 
caesarean section a month 
before her due date.

However, her infant died a 
week later from her injuries.

Should the driver of the car 
be charged with homicide?

http://www.lifenews.com/2014/08/05/unborn-baby-
dies-in-car-crash-but-canadas-law-claims-no-one-
died/

Defining life is not an easy 
task…...
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Chapter 1.1 - How to Define Life
Which one of these things would you consider a living organism?



A.  Living Things Are Organized

subatomic particles --> atoms --> molecules --

cells --> tissues --> organs --> organ systems 



Is this organized?  Is it life?



Each level of 
organization has 
emergent 
properties.

What are examples of 
emergent properties?



B.  Living Things Acquire Materials and Energy

Energy - capacity to do work; it takes work to maintain 
organization of the cell and organism.
Metabolism - all chemical reactions that occur in a cell.



Organisms must maintain homeostasis -or a stable 
internal environment

1.  What is the relationship between energy and 
homeostasis?

2.  What happens if homeostasis is not maintained?

3.  What does all of 
this have to do with 
entropy?



Ghrelin is a hormone that makes 
you feel hungry.  If you have 
ghrelin in your bloodstream, you 
will likely seek out food.

Leptin suppresses the appetite.  
Once you have eaten a meal, 
leptin is released and gives your 
brain the signal that you are not 
hungry.

Homeostasis is 
maintained by these 

types of 
FEEDBACK LOOPS.



C.  Living Things Respond

1. Living things interact with the environment in 
order to find nutrients or energy.
2. Responses to environment (stimulus) altogether 
constitute the behavior of an organism.

http://www.youtube.com/watch?v=q8Do6q-5Lvg


D. Living Things Reproduce and Develop

Genes (DNA) are passed from parents to offspring, 
ensuring the continuity of life



E. Living Things Have 
Adaptations

1. Adaptations - modifications 
that make an organism suited 
to its way of life.
2. Natural selection is process 
by which species become 
modified over time.
3. Evolution is descent with 
modification.

This organism is called a 
pitcher plant.  What do you 
think the function of the tubular 
leaves are?



RECAP - Complete these sentences
1.  The process by which a species changes over time is called  
____________________

2.  The process by which DNA is passed from one generation to the 
next is  ______________________

3.  Energy is the capacity to do  _________________
4.  All the chemical reactions that occur in an organism is ________
5.  Behavior refers to an organism’s response to a __________

6.  _______________________ can be thought of as  unexpected behaviors 
that stem from interaction between the components  of an application and 
their environment 

 



ATOM
MOLECULE

CELL
TISSUE

ORGAN
ORGAN SYSTEM

ORGANISM
POPULATION

COMMUNITY

ECOSYSTEM
BIOSPHERE

1.2 How the Biosphere is Organized



B. The Human Population

1. Humans modify ecosystems for our own 
purposes.
2. Some human activity threatens tropical rain 
forests and coral reefs.
3. Human beings depend on healthy working 
ecosystems for food, medicines, and raw materials.

How has the ecosystem your city been modified?
Are these modifications good or bad?



Biodiversity

- the total number of species, their 
variable genes, and their ecosystems.



1.3 How Living Things Are Classified
A. Taxonomy: the Discipline of Identifying and Classifying Organisms

1. Organisms are classified according to their evolutionary relationships.
2. As more is learned about organisms, the taxonomy changes.

How would you group these four 
organisms?



B. Categories of 
Classification

King Philip Came Over 
For Great Soup

In the Kingdoms Plantae 
and Fungi, the category 
“phylum” is replaced by 
“division.”



Domain

Kingdo
m



Six Kingdoms, Three Domains



Carl Richard Woese was an American microbiologist Woese 
is famous for defining the Archaea (a new domain or kingdom 
of life) in 1977 by phylogenetic taxonomy of 16S ribosomal 
RNA, a technique pioneered by Woese which revolutionized 
the discipline of microbiology.

http://en.wikipedia.org/wiki/Domain_(biology)
http://en.wikipedia.org/wiki/Kingdom_(biology)
http://en.wikipedia.org/wiki/Phylogenetic
http://en.wikipedia.org/wiki/Taxonomy_(biology)
http://en.wikipedia.org/wiki/16S_ribosomal_RNA
http://en.wikipedia.org/wiki/16S_ribosomal_RNA
http://en.wikipedia.org/wiki/16S_ribosomal_RNA


All PROKARYOTES lack a membrane-bound nucleus



Archaea, Eubacteria, and Eukaryotes

An overview (originally proposed by Woese et al,  paraphrased)

Bacteria are simplest considering cellular organisation. They have no nucleus 
or other internal membranes and no cytoskeleton. Their DNA is generally "junk-
free"* (i.e. no introns), and not bound by histones ("organising" proteins)

Eukaryotes are complex cells in comparison. They have a nucleus and are full 
of internal membranes (ER, golgi, vesicles,...). Their complex cytoskeleton 
allows them to grow very large in comparison. Their DNA is usually contains 
"junk" or introns, organised into tight bundles by histones.  

Archaea at first appear to be a mixture between the two. A nice way to sum it 
up (though not very accurate) is "eukaryote in a bacterium's clothing". Their 
cells look a lot like prokaryotes because they are similar size, have no nucleus, 
endomembranes or cytoskeleton. However, some archaeas DNA is bound by 
histones and they use similar machinery as eukaryotes for DNA replication, 
transcription and translation.

http://www.pnas.org/content/87/12/4576.long
http://www.pnas.org/content/87/12/4576.long


Alternative System



Comprehension Fail......





Domain Kingdom Nucleus # of Cells Nutrition Examples

Eukarya Plant YES Multi Photo-
synthesis
(Autotroph)

plants, trees
flowers, corn

Animal YES Multi Heterotroph insects, birds, 
humans

Fungi YES Multi Heterotroph mushrooms, 
yeast, mold

Protista YES Both Both paramecium, 
ameba, algae

Eubacteria Eubacteria NO single Varies E. coli
Streptococcus

Archaea Archae-
bacteria

No single Varies Thermophiles
Halophiles
Methanophiles


