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Nucleus ()

« Controls the cell; houses the genetic material (DNA).

» The nucleus is the largest of the cells organelles.

« Cells can have more than one nucleus or lack a nucleus all together.
- Skeletal muscle cells contain more than one nucleus whereas red

blood cells do not contain a nucleus at all.

« The nucleus is bounded by the nuclear envelope, a phospholipid
bilayer similar to the plasma membrane.

* The space between these two layers is the nucleolemma Cisterna.
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« It contains most of the cell's genetic material, organized as multiple
long linear DNA molecules in complex with a large variety of proteins,

such as histones, to form chromosomes.

» The genes within these chromosomes are the cell's nuclear genome.



http://en.wikipedia.org/wiki/DNA
http://en.wikipedia.org/wiki/Protein
http://en.wikipedia.org/wiki/Histone
http://en.wikipedia.org/wiki/Chromosome
http://en.wikipedia.org/wiki/Gene
http://en.wikipedia.org/wiki/Genome
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The function of the nucleus

- to maintain the integrity of these genes and to control the
activities of the cell by regulating gene expression

- the control center of the cell.

The malin structures making up the nucleus are the

v nuclear envelope, a double membrane that encloses the
entire organelle and isolates its contents from the cellular
cytoplasm

v"nucleoskeleton (which includes nuclear lamina), a mesh
work within the nucleus that adds mechanical support,
much like the cytoskeleton, which supports the cell as a
whole.



http://en.wikipedia.org/wiki/Gene_expression
http://en.wikipedia.org/wiki/Nuclear_envelope
http://en.wikipedia.org/wiki/Nuclear_lamina
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Mitochondria

Mitochondria are present in virtually every cell of the body.
They contain the enzymes required for the citric-acid cycle ,
ATP synthesis, and the oxidation of fatty acids.
Mitochondria (from the Greek "threadlike grain™) have a
double membrane.

The mitochondria are specialized, oval-shaped cellular
compartments.

The outer membrane Is smooth, while the inner membrane
called cristae contains numerous foldings.

Attached to the cristae are small granules of unknown
composition and function.

The mitochondria are responsible for the aerobic (oxygen
dependent) metabolism of the cell.




Mitochondria

« The enzymes necessary for the citric acid cycle, respiratory
chain, and beta fatty acid oxidation, are all
compartmentalized in the cristae.

* There is also some DNA present in the mitochondria which
Is probably responsible for the synthesis of messenger RNA
necessary to produce protein enzymes.
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Reading material
Origin

Mitochondria are thought to be aerobic bacterial cells much like
Rickettsia bacteria that colonized primordial eukaryotic cells without the
ability to use oxygen. Thus, these intracellular aerobic bacteria added
oxidative metabolism to the eukaryotic cells and eventually evolved into
mitochondria. (WUSTL)

A theory on why a bacterium became an organelle has to do with the
Increase in ambient oxygen tension in Earth's atmosphere approximately
2 billion years ago. Supposedly, the oxygen tension went from 1% to
more than 15% of the current levels within about 200 million years; this
"environmental trauma" is thought to have pushed the symbiosis that lead
to mitochondria organelles in primitive eukaryotes. (Kurland and
Andersson 2000)
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3.The resplmmm chainis located on
the cristae, it requires oxygen to com-
plete, producing 34 APT molecules.
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THE GLYCOLYTIC PATHWAY

Glycolysis (i )
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Energy-Transferring Nucleotides

e Adenosine di(tri)phosphate ADP/ATP

- Adenine + ribose + 2 or 3 phosphates

- Adenine + ribose = adenosine
e Nicotinamide adenine dinucleotide (NAD)
* Flavin adenine dinucleotide (FAD)
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Krebs Cycle
(Citric Acid Cycle)
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3. M3}X QI A3 (oxidative phosphorylation)
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The Electron Transport Chain:

- Uses the high energy electrons from glycolysis and the Krebs
Cycle to convert ADP into ATP.

- Takes place in the mitochondria.

The ingredients:
- NADH

- FADH,

- 02

The Products:
- About 34 ATP
= Hzo

Mitochondrial Electron Transport Chain
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Cytochrome oxidase
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* The electron transport chain (ETC) is located in the inner
membrane of the mitochondria.

* NADH is the electron donor for the ETC.

* Electron donation to the first complex (blue) and hydrogen
lon pumping are coupled.

 The donated electrons are then passed to the first mobile
carrier protein (pink).

* The electrons are then passed to the second complex (red).
This transfer is again coupled with the pumping of hydrogen
lons.

« Electrons are then passed to the second mobile carrier protein

(purple).

http://www.youtube.com/watch?feature=player_detailpage&v=xbJOnbztSKw



 Next, the electrons are transferred to the third complex
(orange).

* While contained by the third complex, the electrons
Interact with oxygen and hydrogen ions.

* The reaction ends with hydrogen ions, or protons, being
pumped across the membrane and the release of water
molecules (H,0).

* The pumping of protons creates a proton gradient.

 The hydrogen ion pumping actions of the ETC are
coupled with ATP synthesis.

http://www.youtube.com/watch?feature=player_detailpage&v=xbJOnbztSKw
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Endoplasmic Reticulum and Ribosomes
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Endoplasmic Reticulum and Ribosomes

« Two morphological forms of endoplasmic reticulum;
- rough form with attached ribosomes

. rough surfaced endoplasmic reticulum (RER)
- smooth form without ribosomes
: smooth surfaced endoplasmic reticulum (SER)



Endoplasmic Reticulum and Ribosomes

Rough surfaced endoplasmic reticulum (RER)

* Involved In the synthesis of proteins.
 After synthesis the proteins are either stored In
the cytoplasm or exported out of the cell through

these channels.



Endoplasmic Reticulum and Ribosomes

Smooth surfaced endoplasmic reticulum (SER)

Helps in metabolism of a number of different
types of molecules particularly lipids.

They also help to detoxify the harmful drugs.

In some cells SER is responsible for transmission
of impulses, e.g. muscle cells, nerve cells.

In addition, SER also plays an important role in
the transport of materials from one part of the cell
to the other.

Endoplasmic reticulum also provides mechanical
support to the cell so that its shape is maintained
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Reticulum

Ribosomes

* Rough endoplasmic reticulum is marked by the presence of
ribosomes attached to the membranes of endoplasmic
reticulum.

* Proteins synthesized on ribosomes are pushed into channels
of endoplasmic reticulum, from where they are transported
to Golgi apparatus, on their way out of the cell.
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Ribosomes

Ribosome
Structure and Function

in Protein Synthesizﬂ
Site
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http://www.youtube.com/watch?v=ztPkv7wc3yU&feature=player embedded

http://www.youtube.com/watch?feature=player_detailpage&v=8nQHOGgFn6k#t=37s
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Golgi apparatus




Golgi apparatus

The Golgi Apparatus
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Summary

Centrioles - Centrioles are self-replicating organelles made up of nine bundles of
microtubules and are found only in animal cells. They appear to help in organizing cell
division, but aren't essential to the process.

Cilia and Flagella - For single-celled eukaryotes, cilia and flagella are essential for
the locomotion of individual organisms. In multicellular organisms, cilia function to
move fluid or materials past an immobile cell as well as moving a cell or group of
cells.

Endoplasmic Reticulum - The endoplasmic reticulum is a network of sacs that
manufactures, processes, and transports chemical compounds for use inside and
outside of the cell. It is connected to the double-layered nuclear envelope, providing a
pipeline between the nucleus and the cytoplasm.

Endosomes and Endocytosis - Endosomes are membrane-bound vesicles, formed via
a complex family of processes collectively known as endocytosis, and found in the
cytoplasm of virtually every animal cell. The basic mechanism of endocytosis is the
reverse of what occurs during exocytosis or cellular secretion. It involves the
invagination (folding inward) of a cell's plasma membrane to surround
macromolecules or other matter diffusing through the extracellular fluid.

Golgi Apparatus - The Golgi apparatus is the distribution and shipping department
for the cell's chemical products. It modifies proteins and fats built in the endoplasmic
reticulum and prepares them for export to the outside of the cell.



http://micro.magnet.fsu.edu/cells/centrioles/centrioles.html
http://micro.magnet.fsu.edu/cells/ciliaandflagella/ciliaandflagella.html
http://micro.magnet.fsu.edu/cells/endoplasmicreticulum/endoplasmicreticulum.html
http://micro.magnet.fsu.edu/cells/endosomes/endosomes.html
http://micro.magnet.fsu.edu/cells/golgi/golgiapparatus.html

Summary

Intermediate Filaments - Intermediate filaments are a very broad class of fibrous
proteins that play an important role as both structural and functional elements of the
cytoskeleton. Ranging in size from 8 to 12 nanometers, intermediate filaments
function as tension-bearing elements to help maintain cell shape and rigidity.
Lysosomes - The main function of these microbodies is digestion. Lysosomes break
down cellular waste products and debris from outside the cell into simple compounds,
which are transferred to the cytoplasm as new cell-building materials.
Microfilaments - Microfilaments are solid rods made of globular proteins called actin.
These filaments are primarily structural in function and are an important component of
the cytoskeleton.

Microtubules - These straight, hollow cylinders are found throughout the cytoplasm
of all eukaryotic cells (prokaryotes don't have them) and carry out a variety of
functions, ranging from transport to structural support.

Mitochondria - Mitochondria are oblong shaped organelles that are found in the
cytoplasm of every eukaryotic cell. In the animal cell, they are the main power
generators, converting oxygen and nutrients into energy.

Nucleus - The nucleus is a highly specialized organelle that serves as the information
processing and administrative center of the cell. This organelle has two major
functions: it stores the cell's hereditary material, or DNA, and it coordinates the cell's
activities, which include growth, intermediary metabolism, protein synthesis, and
reproduction (cell division).



http://micro.magnet.fsu.edu/cells/intermediatefilaments/intermediatefilaments.html
http://micro.magnet.fsu.edu/cells/lysosomes/lysosomes.html
http://micro.magnet.fsu.edu/cells/microfilaments/microfilaments.html
http://micro.magnet.fsu.edu/cells/microtubules/microtubules.html
http://micro.magnet.fsu.edu/cells/mitochondria/mitochondria.html
http://micro.magnet.fsu.edu/cells/nucleus/nucleus.html

Summary

Peroxisomes - Microbodies are a diverse group of organelles that are found in the
cytoplasm, roughly spherical and bound by a single membrane. There are several
types of microbodies but peroxisomes are the most common.

Plasma Membrane - All living cells have a plasma membrane that encloses their
contents. In prokaryotes, the membrane is the inner layer of protection surrounded by
a rigid cell wall. Eukaryotic animal cells have only the membrane to contain and
protect their contents. These membranes also regulate the passage of molecules in
and out of the cells.

Ribosomes - All living cells contain ribosomes, tiny organelles composed of
approximately 60 percent RNA and 40 percent protein. In eukaryotes, ribosomes are
made of four strands of RNA. In prokaryotes, they consist of three strands of RNA.



http://micro.magnet.fsu.edu/cells/peroxisomes/peroxisomes.html
http://micro.magnet.fsu.edu/cells/plasmamembrane/plasmamembrane.html
http://micro.magnet.fsu.edu/cells/ribosomes/ribosomes.html




