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Chapter  4
The Cell: Basic Unit of Life

Why do we study cells?

Cell Theory

ÁAll organisms are made up of cells

ÁThe cell is the basic living unit of 

organization for all organisms

ÁAll cells come from pre-existing cells

Biological diversity & unity

ÁUnderlying the diversity of life is a 

striking unity

ÉDNA is universal 

genetic language

ÉCells are the basic 

units of structure 

& function

Álowest level of 

structure capable 

of performing all 

activities of life

Activities of life

ÁMost everything you think of a whole 

organism needing to do, must be done 

at the cellular levelé

É reproduction

É growth & development

É energy utilization

É response to the 

environment

É homeostasis

ÁMicroscopes opened up 

the world of cells

ÁRobert Hooke (1665)

Èthe 1st cytologist
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ÁMicroscopes

É light microscopes

É electron microscope

É transmission electron 

microscopes (TEM) 

É scanning electron 

microscopes (SEM)
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Technology advancing science!

É 0.2µm resolution

É ~size of a bacterium

É visible light passes 

through specimen

É can be used to study 

live cells 

Light microscopes

Electron microscope

É 1950s

É 2.0nm resolution

É 100 times > light 

microscope

É reveals organelles

É but can only be used 

on dead cells

Transmission electron microscopes

ÁTEM

É used mainly to study internal structure 

of cells

Áaims an electron beam through thin section 

of specimen

cucumber seed leafrabbit trachea

Scanning electron microscopes

ÁSEM

É studying surface structures

Ásample surface covered with thin film of gold

Ábeam excites electrons on surface

Ágreat depth of field = an image that seems 3-D

rabbit trachea

SEM images


