Introduction to the Cell
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Overview of Organelles and Their
Properties

Cell Theory

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

» Evidense?

Visualizing Cells

* Microscopes
* Magnification
= Eyepiece times Objective
= Resolving power vs magnification
= Limits
= Selection of proper scope to use




Types of Microscopes
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« Light microscopes.

e Scanning electron microscope.

+ Coated with metal and scanned with
electrons.

« Transmission electron microscope.

+ Sliced thin and stained. Bombarded with
electrons.
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Light Microscopy

Table 7.1 Different Types of Llight Microscopy: A Comparisen
Type of Microscopy Light Micrographs of Human Type of Micrascopy

Brightfield (unstained specimen).
Passes light directly through
specimen; undess cell is maturally
pigmented or anificially stained,
image has irtde contrast.

Brightfickd (stained specimen).
Stadning with various dycs
enhances contrast, bt most
staining procedures require thas
cells be fived [preserved)

Fluorescence, Shows the lncations
of specific molecules in the cell
Flusrescent substances absorb shart
wavelength, ultraviolet radistion and
emit Jonger-wavelength, visible light,
The flucrescing melecules may occur
maturally in the specimen bul more
often are made by tagging the
modecules of mierest with Nuorescent
modecules.

Phase-contrast. Fahances contrast
In unstained cells by
variations in density
especinlly useful for cxamining living,
ell

erference-contrast
(Nomarskl). Like phase-contras
micrascopy, it wses optical
modifications o exaggerate
differences in density,

Confocal, Uses lsers and special
optics for “aptical sectioning.” Only
therse regiois within a mrmow depth
of focus are imaged, Regions above
and belw the selected plane of view
appear black rather than blurry. This
macrmscope is bypically wsed with
Huarescently stained specimens, a4 in
the cxample here,

hin speciimen;




SEM
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TEM
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Cell Size

* What limits cell size?
* SAV
+ Function of nucleus




Cell Size
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* Relative Size:
+ Molecule: 1 nm
+ Membrane: 10 nm
+ Virus: 100 nm
+ Bacteria 1 um
* Organelle: up to 10 um
¢ Cell: up to 200um

SAINV

Suriace area increases while total
h sant

Total surtace area
{haight = width x numbaer of
sides x number of boxes)

Total volume
(haight = width = langth x
number of boxes)

Surface-to-volume ratio
{area + volume)

Prokaryotic Cells

» Bacteria and * Plasma membrane
Arachaea o Cell Wall

* Size « Capsule
*2-8um - Pil

* No Nucleus - Flagella

* Nucleoid

* Ribosomes (70s)




Bacterial Cell Wall
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Prokaryote Structure

Eukaryotic Cells

* Larger + Membranous
+ 10-100 um organelles

 Internal membranes * Nucleus

« Non membrane + Endoplasmic

Reticulum
+ Golgi
+ Mitochondria / Plastids
¢ Lysosomes
+ Peroxisomes

organelles




Eukaryotic Cells
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* Non-membranous
Organelles
+ Ribosomes
+ Microtubules
+ Centrioles
+ Flagella
+ Cytoskeleton

» Animal Cells are
bounded by a plasma
membrane with no
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
+ No Mitochondria
+ 70s Ribosomes

» Eukaryote

+ DNA with Associated
Proteins (Histones)

+ DNA in Nucleus
+ Mitochondria

+ No internal + 80 s Ribosomes
membranes + Membrane bound
organelles
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Plant or Animal?
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Plant Cell Wall
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Chloroplast DNA
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Eukaryotic Cells

e Plants
+ Lack centrioles
+ Usually Lack
lysosomes and flagella
+ Have Plastids
= Chromo
= Chloro
= Leuko

Plastids
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Fluid Mosaic

Exdracelluar Fluid
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ER/Golgi Mission

e Endoplasmic reticulum ok
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(a) Lysosomes in a white blood cell

Lysosol
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Central vacuole

Spm
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Cytoskeleton

* Microtubules, Microfilaments, and
Intermediate fibers

* Microtubules- made of tubulin aide in
movement 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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Table 7.2 The Structure and Function of the Cytoskeleton
"f‘f}:i,.‘:“‘;“tl';mt .
Centriole vs Centrosome
;\/

Centrosome 4& /’/
] Cenlﬂole-

‘?,._:/ pair

-~

Microtubule
Wi

oy,
3 & . 8 . Centrioles
Longitudinal sectlon  Microtubules  Cross section
of centriole of centriole

Cilia and Flagella

(a) Mation of flagella

14



6/24/2008

{b) Motion of cilla
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(a) Myosin motors in muscle cell contraction

Movement

Gel with actin network

Sol with actin subunits

Extending
pseudopodium
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(b) Amoeboid movement
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Movement

Nonmoving

cytoplasm (gel)
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(c) Cytoplasmic streaming in plant cells

Eukaryotic Cell Junctions

* Plants * Animals
+ Plasmodesmata + Tight Junctions
+ Gap Junctions
+ Desmosomes

Plasmodesmata and Gap Junctions

Plasmodesma

Cytosol ————
Plasma membrane —

Plant cell wall layers:
Middle lamella ——

Primary wall
Secondary wall——
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Plasmodesmata and Gap Junctions

Gap junction
(communicating junction)

Major Functions of Organelles

* Manufacture

* Breakdown

« Energy Processing

e Support and Movement
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