
2.1 Cell Theory



Part 1: Size in Biology



Metric Prefix Review

• Tera T 1x1012 1,000,000,000,000

• Giga G 1x109 1,000,000,000

• Mega M 1x106 1,000,000

• Kilo K 1x103 1,000

• Hecto h 1x102 100

• Deka da 1x101 10

• (Base Unit) (m,L,g,s)1x100 1

• Deci d 1x10-1 .1

• Centi c 1x10-2 .01

• Milli m 1x10-3 .001

• Micro u 1x10-6 .000001

• Nano n 1x10-9 .000000001

• Pico p 1x10-12 .000000000001

• Femto f 1x10-15 .000000000000001
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Size in Biology

“MTV BOC”
Approx. Size

• Molecule of DNA (Double Helix) 1x10-9 (nm)

• Thickness of  Membrane 1x10-8

• Viruses 1x10-7

• Bacteria 1x10-6 (um)

• Organelles 1x10-5

• Eukaryotic Cell 1x10-4

(Protists 1x10-3)

(Please keep in mind sizes are approximate and do vary with organism)



Magnification in Biology



How big? Could you draw an appropriate scale bar?



How big? What is the magnification of these images?











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



Part 2: Cell Theory

Biology:  “The Study of Life”

• The scope of Biology ranges from 
submicroscopic molecules to the global 
distribution of biological ecosystems

• It encompasses life over huge spans of 
time from contemporary organisms to 
ancestral life forms 



Cell Theory

The knowledge of cells is nearly universal now, 
why not 2 centuries ago?

• Cell: The basic unit of structure and function 
in living organisms





Cell Theory Expanded?

• Cells contain inherited information

– DNA carries instructions for growth and 

development

• Cells may exist singly or as subunits of 
multicellular organisms



Timeline & Key Players
• Antonie Van Leeuwenhok

• Robert Hooke

• Theodor Schwann

• Matthais Schleiden

• Francesco Redi

• Lazzaro Spallanzani

• Louis Pasteur

• Rudolf Virchow “Omnis cellula e cellula”

(TOK connections… more than just the “cell” story)







“Abiogenesis”





Emergent Properties

• A property that emerges as a result of 
interactions between components

• When we break something complex into 
its component pieces, they appear to be 
simple.  Combined they can perform a 
whole new function.





Life’s Hierarchical Order





Emergent Properties �Characteristics of Life



A few more details…

BBC’s “The Cell”



Part 3: Microscopy



Three Microscope Types

Compound Light Microscope 

Transmission Electron Microscope

Scanning Electron Microscope



Three Microscope Types



Images from Three Microscope Types

Compound Light Microscope 

Transmission Electron Microscope

Scanning Electron Microscope



Three Microscope Types

• Light Microscopes:
– Visible light is passed through the specimen 

and then through the glass lenses

– The lenses refract the light in such a way that 
the image in formed

– Living specimen in color

• Electron Microscopes:
– Beams of electrons instead of light are used 

to form the image

– Non-living, “fixed” specimen, no true color



Three Microscope Types

• Transmission Electron Microscope:

– Beams of electrons are passed through a very 

thin section of material

– Internal structures can be seen

• Scanning Electron Microscope:

– A narrow beam of electrons is scanned 

across the surface of an object producing a 

detailed image of the surface of the specimen

– Gives 3D-like image





Resolving Power

• Tera T 1x1012 1,000,000,000,000

• Giga G 1x109 1,000,000,000

• Mega M 1x106 1,000,000

• Kilo K 1x103 1,000

• Hecto h 1x102 100

• Deka da 1x101 10

• (Base Unit) (m,L,g,s)1x100 1

• Deci d 1x10-1 .1

• Centi c 1x10-2 .01

• Milli m 1x10-3 .001

• Micro u 1x10-6 .000001

• Nano n 1x10-9 .000000001

• Pico p 1x10-12 .000000000001

• Femto f 1x10-15 .000000000000001
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Resolving Power of Light Microscope: ~0.3 um / Electron Microscope ~0.5 nm



Hmmm……


