





6,5 cm? di pelle

Contengono 3.000.000 d1 cellule (tra
cuil 1300 cellule nervose) che formano

6 mt. di vasi sanguigni, 3,5 mt. di
nervi, € 100 ghiandole sudoripare



Si ldgora per 1’uSHs

g acci‘dentq [fie!

invecchi




-

- Y

) = :
Deyemaprodursi (1THs:

X o X 4 . :
R .gqntl\nu.





































Xenopus laevis






Acetabularia acetabulum

Tallo costituito da un'unica
cellula che consta di un
pedicello di 2-6 cm,
portante all'apice un cappello
di circa 1 cm di diametro.
Ciascun raggio del cappello
rappresenta un ramo laterale
che comunica direttamente
con |'asse. L'organizzazione
e quindi sifonale. Il nucleo é
localizzato nella parte basale
rizoidale della cellula.
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Nerve cells

Loose connective tissue
with fibroblasts ~
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Cellule nervose







0lnm 1nm I0nm  100nm  1pm 100pm  100pm 1

i1 lllllll 1 ljlull‘ L llllllll 1 llllllll 1 llllllll 1 llllllll L i Liiy

: . .

< Light microscope

Plant
) > and
Atoms fﬁf{ i @) animal
Lipids w22/ cells
v Chloroplast p o
: o0 0
0 Protein oﬁ; :
Small molecules bacteria
n  1mm 1cm 0.1 m 1m 10 m 100 m 1 km

i llllllll 111 nul 1 lunnl 1 unuul 1 Lo 1 luun'

< Unaided eye >

. Giant
redwood
free

Fish
€39  Hummingbird

Human



Objeclive

/ lenses

Coaree Focus Mechanical
knab stage
Fine focus p
knob Slage
adjusimernis
Condenser
focus Condenser
. Daylight
Brightness ﬂ:ﬂ,g]
conrol
ON/OFF

Light microscopes were the first to be developed, and
still the most commonly used ones. The best resolution of
light microscopes (LM) is 0.2 pm. Magnification of LMs is
generally limited by the properties of the glass used to
make microscope lenses and the physical properties of
their light sources. The generally accepted maximum
magnifications in biological uses are between 1000X and
1250X. Calculation of LM magnification is done by
multiplying objective value by eyepiece value.



The is an important tool used by biologists to
magnify small objects. There are several concepts
fundamental to microscopy.

is the ratio of enlargement (or eduction)
between the specimen and its image (either printed
photograph or the virtual image seen through the eyepiece).
To calculate magnification we multiply the power of each lens
through which the light from the specimen passes, indicating
that product as 666X, where GGG is the product. For
example: if the light passes through two lenses (an objective
lens and an ocular lens) we multiply the 10X ocular value by
the value of the objective lens (say it is 4X): 10 X 4=40, or
40X magnification.

is the ability to distinguish between two objects (or
points). The closer the two objects are, the easier it is to
distinguish recognize the distance between them. What
microscopes do is to bring small objects "closer" to the
observer by increasing the magnification of the sample. Since
the sample is the same distance from the viewer, a "virtual
image" is formed as the light (or electron beam) passes
through the magnifying lenses. Objects such as a human hair
appear smooth (and feel smooth) when viewed with the
unaided or naked) eye. However, put a hair under a
microscope and it takes on a VERY different look!

is the distance between the specimen and
the magnifying lens.

is a measure of the amount of a specimen that
can be in focus.



Instead of using light as an imaging source, a high energy
beam of electrons (between 5 thousand and 1 billion electron
volts) is focused through electromagnetic lenses (instead of
glass in LM). The increased resolution results from the shorter
wavelength of the electron beam, increasing resolution in the
transmission electron microscope (TEM) to a theoretical limit
of 0.2 nm. The magnifications reached by TEMs are commonly
over 100,000X, depending on the nature of the sample and
the operating condition of the TEM. The other type of
electron microscope is the scanning electron microscope (SEM).
It uses a different method of electron capture and displays
images on high resolution television monitors. The resolution
and magnification of the SEM are less than that of the TEM
although still orders of magnitude above the LM.






Compartmentalization
Transport

Permeability barrier
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* Modello a mosaico fluido
* Doppio strato fosfo-lipidico

» Il doppio strato e’ fluido con
all'interno proteine fluttuanti



Composition

All membranes are lipid-protein assemblies in which the
components are hold together in a thin sheet by
non-covalent bonds

Lipids
» Phosphoglycerides
>  Sphingolipids
> Cholesterol

Proteins
Carbohydrates
glycolipids
glycoproteins
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(cytoplasm inside of cell)
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Kinks change the permeability of membranes.

Lipid bilayer
with no
unsaturated
fatty acids

Lipid bilayer
with many
unsaturated
fatty acids

Low permeability

High permeability




Summary of relative permeabilities Phospholipid bilayer

H*,Na*,NCO,-,
Ca?*,CL-,Mg?*,K*
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Cholesterol fills spaces between phospholipids
allows

- closer packing
- decreases fluidity

Nonpolar




+ Types of proteins in a membrane
can vary

* There can be 50 different types
of membrane proteins in a single
type of cell

* One type can occur in up to
100,000 copies






Movement across membranes is affected by the
presence
of proteins.

Membrane-associated proteins can be
amphipathic (dual sympathy)

Proteins can be amphipathic.

e,

Integral membrane proteins

Gly







Imbedded proteins have many functions: receptors, transport, connections between cells
Electrochemical gradients across membranes Experiments with protein ionophores,
which facilitate the diffusion of ions: Gramicidin forms a channel in the membrane through
which cations move: toxic if taken internally but used topically as an Antibiotic.

Electrochemical gradient for
sodium ions (Na*)




Hydrophobic
exterior




HOW 6LUT-1
FACILITATES G6LUCOSE DIFFUSION

Dutside cell

Dutside ceh

R [

1. GLUT-1is a 2. Glucose binds 3. A conformational 4. Glucose is

membrane to GLUT-1 from change results, released inside
protein, shown outside the cell. transporting glucose of cell.
with its binding to the interior.
site facing
outside

the cell.




"for the discovery
of water channels"
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Peter Agre
Johns Hopkins University
School of Medicine
Baltimore, MD, USA
(born 1949)

"for discoveries concerning
channels in cell membranes"

Roderick MacKinnon
Rockefeller University,
Howard Hughes Medical

Institute, New York, NY,
USA (born 1956)
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Microfilaments Intermediate

filaments
Protein Actin Keratin,
subunits vimentin,
lamin, others
Structure Two intertwined Fibers wound into
strands thicker cables
r‘\' W\ 10
¥ ‘ nm
4 .f
Actin subunit \ Keratin subunits
Functions » maintain cell * maintain cell
shape shape by
by resisting tension resisting tension
(pull) (pull)

* motility via
pseudopodia

e anchor nucleus
and some other

e muscle organelles

contraction

¢ cell division in
animals

Microtubules

a-tubulin and -
tubulin dimers

Hollow tube
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Tubulin dimer

* maintain cell
shape
by resisting
compression
(push)

* motility via
flagella
or cilia
* move
chromosomes
during cell
division

°* move
organelles
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Key to Cytoskeletal Functions
(1)Structure and Support  (2) Intracellular Transport  (3) Contractility and Motility ~ (4) Spatial Organization

Intermediate
filament

Intermediate
filaments

Motor protein

Microtubule

Motor protein
(a) Epithelial cell

Copyright 1999 John Wiley and Sons, Inc. All rights reserved.




Grazie ai motori molecolari che lavorano
in associazione con il citoscheletro

Tre famiglie:

(si muovono lungo i
microfilamenti)

(si muovono lungo i microtubuli)
(si muovono lungo i microtubuli)

Le proteine motore trasformano |'energia
chimica (A 7F) in energia meccanica
carichi cellulari ( ,
; ; etc..)



Structure of kinesin: one mechanism of movement
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- ATP ADP+P;

ATP ADP+P,

Transport
vesicle
Kinesin
Microtubule




Where does the chemical energy
used to power cell activities come

from?
ATP Hydrolysis
p ADP + P, 4+ Energy
Adenosine Adenosine Inorganic
triphosphate diphosphate phosphate

group



