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Introduction to the Cell

Overview of Organelles and Their 
Properties

Cell Theory

• Living things are made of cells
• Cells are the smallest unit of life
• Cells come from pre-existing cellsCells come from pre existing cells

• Evidense?

Visualizing Cells

• Microscopes
Magnification

Eyepiece times Objective
Resolving power vs magnification
Limits
Selection of proper scope to use
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Types of Microscopes

• Light microscopes.
• Scanning electron microscope.

Coated with metal and scanned withCoated with metal and scanned with 
electrons.

• Transmission electron microscope.
Sliced thin and stained.  Bombarded with 
electrons.

Light Microscope

Light Microscopy
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SEM

TEM

Cell Size

• What limits cell size?
SA/V
Function of nucleus
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Cell Size

• Relative Size:
Molecule: 1 nm
Membrane: 10 nm
Virus: 100 nm
Bacteria 1 um
Organelle: up to 10 um
Cell: up to 100um

SA/V

Prokaryotic Cells

• Bacteria and 
Arachaea

• Size

• Plasma membrane
• Cell Wall
• Capsule

2-8 um
• No Nucleus
• Nucleoid
• Ribosomes (70s)

Capsule
• Pili
• Flagella
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Bacterial Cell Wall

Prokaryote Structure

Eukaryotic Cells

• Larger
10-100 um 

• Internal membranes

• Membranous 
organelles

Nucleus
Endoplasmic• Non membrane 

organelles
Endoplasmic 
Reticulum
Golgi
Mitochondria / Plastids
Lysosomes
Peroxisomes
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Eukaryotic Cells

• Non-membranous 
Organelles

Ribosomes
Microtubules

• Animal Cells are 
bounded by a plasma 
membrane with no 
cell wallMicrotubules

Centrioles
Flagella
Cytoskeleton

cell wall
• Plant cells have a 

plasma membrane 
and cell wall.  They 
also have a large 
central vacuole

Prokaryote vs Eukaryote

• Prokaryote
Naked DNA
DNA in Cytoplasm
N Mit h d i

• Eukaryote
DNA with Associated 
Proteins (Histones)
DNA in NucleusNo Mitochondria

70s Ribosomes
No internal 
membranes

DNA in Nucleus
Mitochondria
80 s Ribosomes
Membrane bound 
organelles
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Liver Acinar Cell TEM

Plant or Animal?
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Plant Cell Wall

Chloroplast

Chloroplast
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Chloroplast DNA

Eukaryotic Cells

• Plants
Lack centrioles
Usually Lack 
lysosomes and flagellalysosomes and flagella
Have Plastids

Chromo
Chloro
Leuko

Plastids
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ER/Golgi Mission

Lysosome
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Cytoskeleton 

• Microtubules, Microfilaments, and 
Intermediate fibers

• Microtubules- made of tubulin aide in 
t i th ll d th h l llmovement in the cell and the whole cell

• Microfilaments- solid rods for cell 
movement and contraction

• Intermediate fibers- ropelike strands of 
fibrous proteins for anchors
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Centriole vs Centrosome

Cilia and Flagella
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Cilia in Action

Movement

Movement
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Movement

Eukaryotic Cell Junctions

• Plants
Plasmodesmata

• Animals
Tight Junctions
Gap Junctions
DDesmosomes

Plasmodesmata and Gap Junctions
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Plasmodesmata and Gap Junctions

Major Functions of Organelles

• Manufacture
• Breakdown
• Energy ProcessingEnergy Processing
• Support and Movement


