Chapter 6 – A Tour of the Cell

Overview – The Importance of Cells

· all organisms are made of cells

· some organisms are single cells

· many organisms are made of many specialized groups of cells

6.1  To study cells, biologists use microscopes and the tools of biology

Microscopy

· Review microscope history

· Kinds of microscopes

· light microscope

· uses visible light

· up to about 1000 times

· magnification vs resolution

· electron microscope (2 types)

· scanning electron microscope (SEM)

· studies surface of organisms

· great depth of field / looks 3-D

· transmission electron microscope (TEM)

· internal structure of cells

· uses electromagnets as lenses

· electron microscopes have much higher magnification that light microscopes
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Isolating Organelles by Cell Fractionation


centrifuge cell pieces and separate by density 

see diagram

6.2  Eukaryotic Cells have internal membranes that compartmentalize their functions

All cells are either prokaryotic or eukaryotic

Domains Archaea and Bacteria = prokaryotes

Domains Protist, Fungi, Plant, Animal = eukaryotes

Comparing Prokaryotic and Eukaryotic Cells

· all cells have some characteristics in common

· all cells are bound by a membrane (plasma membrane)

· cells have cytosol inside of them (organelles in the cytosol)

· all cells contain chromosomes

· all cells have ribosomes

· prokaryotes – DNA concentrated in the nucleoid (no membrane)

· eukaryotes – has a true nucleus (DNA is in a membrane bound nucleus)

· region between nucleus and plasma membrane is called the cytoplasm 
· prokaryotes also lack membrane bound organelles

· eukaryotes are larger

· surface area to volume ratio – more efficient as smaller cells
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A Panoramic View of the Eukaryotic Cell

· eukaryotic cells have many internal membranes

· make cell compartments

· aid in metabolism

· see diagram 6.9
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6.3  The eukaryotic cell’s genetic instructions are housed in the nucleus and carried out by the ribosomes

The Nucleus:  Genetic Library of the Cell

· contains most of the cells genes

· enclosed by a nuclear envelope (double membrane)

· pores in the envelope 

· DNA is organized as chromosomes 

· contains chromatin – complex of protein and DNA

· chromatin condenses to form chromosomes as cells divide

· all species of eukaryotes have a characteristic number of chromosomes

· nucleolus – dense region of the nucleus

· makes ribosomal RNA for later use in protein production

· Remember – the nucleus directs protein synthesis!!!

Ribosomes:  Protein Factories in the cell

· made of ribosomal RNA and protein

· carry out protein synthesis

· cells that make lots of proteins have lots of ribosomes

· 2 types of ribosomes 

· free ribosomes – makes proteins that  function within the cytosol

· bound ribosomes – make proteins destined for insertion into membranes for export, or for use in organelles

· bound to endoplasmic reticulum (membrane system in the cell)
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6.4  The endomembrane system regulates protein traffic and performs metabolic functions in the cell

· The endomembrane system includes the nuclear envelope, endoplasmic reticulum, Golgi apparatus, lysosomes, various kinds of vacuoles, and the plasma membrane
The Endoplasmic Reticulum:  Biosynthetic Factory

· also called ER

· more than half the total membrane in eukaryotic cells

· membranous tubes

· sacs called cisternae

· internal compartments of ER – lumen 

· 2 types

· smooth ER – outer surface lacks ribosomes

· rough ER - ribosomses cover outside of ER

· (ribosmomes also on the outer membrane of the nuclear envelope)

Functions of smooth ER

· synthesis of lipids

· metabolism of carbohydrates

· detoxifications of drugs and poisons

· *Read about drug addiction*

· stores calcium ions (think muscle movements)

Functions of rough ER

· secreting proteins

· proteins can be made and threaded into the ER as the amino acids are being added, folds into conformation, sometimes carbohydrates are attached in the ER, transport vesicle buds of with new protein

· also a membrane factory for the cell

The Golgi Apparatus:  Shipping and Receiving Center

· What it does
· manufacturing

· warehousing

· sorting

· shipping

· made of many flattened sacs (cisternae)

· has a distinct polarity 
· cis face – near ER

· trans face – gives rise to vesicles (opposite ER)

· products modified as the move from the cis face to the trans face

· also manufactures (some polysaccharides are made here)

· *read cisternal maturation model

· golgi puts markers on the pm of the vesicles it sends off

· helps vesicles bring products where they need to go

Lysosomes:  Digestive compartments

· membrane sac with hydrolytic enzymes

· carry out intracellular digestion
· have high pH to allow enzymes to work

· recycle the cells old materials – autophagy

· *read about Tay-Sachs disease

Vacuoles:  Diverse Maintenance Compartments

· food vacuoles

· contractile vacuoles (pump water to control osmotic balance)

· found in fresh water protests

· central vacuole (surrounded by tonoplast)

· holds organic compounds and inorganic ions

· also used for disposal of metabolic byproducts, holding poisons, and holding pigments

The Endomembrane System:  A Review

Review the concepts while viewing figure 6.16. Try to SEE where everything is happening
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6.5  Mitochondria and Chloroplasts change energy from one form to another

mitochondria – site of cellular respiration 

chloroplasts – site of photosynthesis (in plants and algae)

· both are enclosed in membranes, but not part of the endomembrane system

· they have small amounts of their own DNA

· they grow and reproduce within the cell  - semiautonomous

Mitochondria:  Chemical Energy Conversion

· cells may have one large mito. probably many smaller ones

· number of mito. depends on the activity of cells 

· move around, change shape, and divide

· enclosed by two membranes (each a phospholipids bilayer with proteins)

· inner membrane with cristae

· gives intermembrane space and

· mitochondria matrix

· see fig 6.17

· structure related to cellular respiration function

Chloroplasts:  Capture of Light Energy

· plastid – specialized plant organelles

· chloroplasts one of the three types of plastids

· contains chlorophyll, enzymes, and other molecules for photosynthesis

· see figure 6.18

· Contents of the chloroplast

· 2 membranes (similar to the idea in mitochondria)

· inner membrane makes thylakoids (flattened disks)

· thylakoids can be stacked to form grannum

· fluid outside the thylakoids is called the stroma

· contains the DNA, ribosomes, and some enzymes
· also move and change shape like mitochondira
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Peroxisomes:  Oxidation

special metabolic compartment

contain enzymes – make peroxide as a byproduct

converts peroxide back to water 

6.6  The cytoskeleton is a network of fibers that organizes structures and activities in the cell

· cytoskeleton

· network of fibers in the cytoplasm

· organizes the structure and activities of the cell

· composed of three types of structures 

· microtubules

· microfilaments

· intermediate filaments

· see table 6.1

· Roles of the cytoskeleton

· mechanical support

· cell motility

· interacts with motor proteins

· cilia and flagella

· regulation of biochemical activities

· Components of the Cytoskeleton

· microtubules

· thickest of the three types

· shape and support the cell 

· serve as a track for organelle movement

· important in centrosomes and centrioles

· important in cilia and flagella

· uses motor proteins to move 

· see figure 6.25

· microfilaments

· also called actin filaments

· bears tension in cell support

· known for cell motility 

· especially in the contractile unit of the muscle cell

· helps with the pinching off of the cytoplasm in cell division

· important in the movement of pseudopodia

· cytoplasmic streaming in plant cells

· intermediate filaments
· diameter between microtubules and microfilaments

· more permanent than other two

· important in reinforcing the shape of cells

6.7  Extracellular components and connections between cells help coordinate cellular activities
· Cell Walls of plants

· not found in animals

· helps hold plants up

· thicker than plasma membrane

· read about structure

· The Extracellular Matrix (ECM) of Animal Cells

· made of mostly glycoproteins

· see figure 6.29

· intercellular junctions – connect neighboring cells

· plasmodesmata (in plants)

· open channel in cell wall

· strands of cytosol connect from one cell to the other

· water and small solutes can pass

· 3 types of junctions in animal cells

· tight junction

· prevent fluid from moving across a layer of cells

· desmosomes

· like rivets fastening cells together 

· gap junctions

· communication junctions

· cytoplasmic channels from one cell to another

· aid in cell to cell communication
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The Cell:  A living unit greater than the sum of its parts 
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