Bio 11

Cells, the Membrane, Diffusion
and Osmosis



“Typical” Cells



Cell size

* Dictated by the organism and will vary
due to the functions the cell must
accomplish.

« Smaller cells are more efficient than
bigger cells--more area for the nutrients
and waste to get in and out.



(a) What Leeuwenhoek could see
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Budding Yeast ---Shmus
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Leaf cross
section




White and Red
Blood Cells

Copyrlght © 2005 Pearson rentlce HaII Inc.



cilia

nasal
nerve
cell
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What all cells have in common

 Plasma membrane
« DNA

« RNA

* Ribosomes

» Cytoplasm



Differences between
prokaryotes and eukaryotes

DNA is circular in prokaryotes and
mostly linear in eukaryotes

DNA is contained in the nucleus of
eukaryotes and in the cytoplasm of
prokaryotes.

Eukaryotes have membrane bound
organelles, while prokaryotes do not.

Ribosomes are smaller in prokaryotes
than in eukaryotes.



Prokaryotes Eukaryotes

DNA

. Ly ; within membrane bound
in “ nucleoid” region nucl eus

&
Size

usually smaller

Organization @ ®@

usually single-celled

Metabolism

Organelles

no membrane-bound
organelles

membrane-bound organelles
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The Animal Cell



Very Complex

Ribosomes Centriole
Lysosome

Flagellum

Not in most

plant cells
Cytoskeleton
==

N

Plasma

membrane \

Nucleus

Mitochondrion /

Rough
endoplasmic

reticulum (ER) Smooth

endoplasmic
reticulum (ER)

Golgi
apparatus

Idealized animal cell
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The order we will talk about Animal Cell Components

Components of eukaryotic cells

nucleus other organelles cytosol cytoskeleton plasma membrane
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nucleus

ribosomes

rough
endoplasmic
reticulum

Golgi
complex

plasma
membrane

. Instructions from

DNA are copied
onto mRNA.

. mMRNA moves to

ribosome.

. Ribosome moves to

endoplasmic reticulum
and “reads” mRNA
instructions.

4. Amino acid chain

growing from ribosome
is dropped inside
endoplasmic reticulum
membrane. Chain folds
into protein.

. Protein moves to

Golgi complex for
additional processing
and for sorting.

. Protein moves to

plasma membrane
for export.
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The path of a secreted
protein.



Nucleus- Where the DNA is kept.

) ~ Nuclear
Ribosomes Chromatin envelope  Nucleolus Pore

any

i

Surface of nuclear envelope Nuclear pores
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_ _ Nuclear
Ribosomes Chromatin  enyelope Nucleolus Pore

:
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ds

Nuclear Envelope
Mage of phospholip

nucleolus
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Other organelles

Components of eukaryotic cells

cytoskeleton plasma membrane

cytosol

other organelles

nucleus
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Ribosome

MRNA

Protein
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Nuclear
envelope

Smooth ER

Ribosomes
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Rough endoplasmic
reticulum

nuclear
envelope

ribosomes

—— - cisternae
=\_/%J’L cisternal

spaces

MRBNA ribosome T,
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amino
acid chain

| S

MRNA docks 2. Ribosomedocks 3. Aminoacid 4. Sidechains 5. Vesicle formed

on ribosome. on ER. Amino chain folds added to to house protein
Amino acid acid chain up making a protein. while in transport.
chain production moves into protein.

begins. cisternal space

as it is completed.
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Proteins are e Secretory o Vesicles bud off
often modified in proteins depart in from the ER.

the ER. transport vesicles.

Ribosome o
‘ Transport
vesicle

‘ f"rotein
A ribosome
links amino acids
into a
polypeptide.

Rough ER
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Ribosomes

Membranes
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‘ Transport vesicle . Ly o
D — Receiving” side of
@ from rough ER Golgi apparatus
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\ New
vesicle
forming

Transport

veswle
\ Q from the
Golgi
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Plasma
membrane

“Shipping” side of
Golgi apparatus
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vesicle

gormation of

*
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~ RoughER _ §
Transport ’»
vesicle,

Golgi apparatus

Transport vesicle

Transport vesicles carry enzymes
and other proteins from the rough
ER to the Golgi for processing.

Plasma membrane Lysosomes carrying digestive

\enzymes can fuse with other vesicles.

Secretory protein

Some products
are secreted
from the cell.

New vesicle forming .

Transport vesicle from
the Golgl
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The cell recycles

Plasma membrane Digestive enzymes

(a) Lysosome digesting food (b) Lysosome breaking down the molecules of damaged
organelles

Organelle fragment

Vesicle containing two
damaged organelles

Organelle fragment

TEM
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Cytoplasm

Components of eukaryotic cells

nucleus other organelles cytosol cytoskeleton plasma membrane
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cytoplasm

Ribosomes

Organelles

Nutrients

Amino acids

Nucleotides

Small Molecules such as salts and ions
Glucose



Cytoskeleton

Components of eukaryotic cells

cytoskeleton plasma membrane

cytosol

other organelles

nucleus
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(a) Microfilaments (b) Intermediate filaments (€) Microtubules

7nm diserSSeaieeeiisagi 10 nm (GSEBGBEBRAEREESD 25 nm

Main function: changes Main function: maintenance
in cell shape of cell shape Main functions: maintenance
of cell shape, movement of
organelles, cell mobility
(cilia and flagella)
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Microfilaments
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(b) Intermediate filaments
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(a) Transport monorails

transport
vesicle

motor proteins

microtubule

)
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(c) Flagellum




control center
(nucleus)

~

Ncleaning crew[:=
\ (lysosomes)
B

Security gate
(Cell membrane)
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The Plant Cell



Cytoskeleton Lysosome plant cells

Ribosomes Centriole Not in most
Flagellum

Plasma
membrane

Rough
endoplasmic X ey~ €.
reticulum (ER) ) | ¢ Smooth
endoplasmic
reticulum (ER)

apparatus
Idealized animal cell

Cytoskeleton

Central
vacuole

Mitochondrion

Nucleus . .
~Not in animal cells

Rough endoplasmic

reticulum (ER) Chloroplast _|
Ribosomes
: Plasma

endoplasmic

reticulum (ER) Channels between

cells

Idealized plant cell Golgi apparatus
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Cytoskeleton

Central
vacuole Not in

Cell wall animal cells
Chloroplast

Mitochondrion

Nucleus

Rough endoplasmic
reticulum (ER)

Ribosomes
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Plasma
membrane

Smooth
endoplasmic

reticulum (ER) Channels between

cells
Golgi apparatus
Idealized plant cell
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Chloroplast

Inner and outer
membranes

P 4

Space between
membranes

Stroma (fluid in chloroplast) _ Granum

TEM
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Table 4.1 Structures in Plant and Animal Cells

Name Location Function

Cytoskeleton Cytoplasm Maintains cell shape, facilitates cell movement and movement
of materials within cell

Cytosol Cytoplasm Protein-rich fluid in which organelles and cytoskeleton
are immersed

Golgi complex Cytoplasm Processing, sorting of proteins

Lysosomes (in animal cells only) Cytoplasm Digestion of imported materials and cell's own used materials
Mitochondria Cytoplasm Transform energy from food

Nucleolus Nucleus Synthesis of ribosomal RNA

Nucleus Inside nuclear envelope Site of most of the cell's DNA

Ribosomes Rough ER, Free-standing in cytoplasm Sites of protein synthesis

Rough endoplasmic reticulum Cytoplasm Protein processing

Smooth endoplasmic reticulum Cytoplasm Lipid synthesis, storage; detoxification of harmful substances
Vesicles Cytoplasm Transport of proteins and other cellular materials

Cell walls (in plant cells only) Outside plasma membrane Limit water uptake; maintain cell membrane shape, protect

from outside influences

Central vacuole (in plant cells only) Cytoplasm Cell metabolism, pH balance, digestion, water maintenance

Plastids (in plant cells only) Cytoplasm Nutrient storage, pigmentation, photosynthesis (chloroplasts)
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Plasma Membrane

Components of eukaryotic cells

nucleus other organelles cytosol cytoskeleton plasma membrane
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Osmosis and Diffusion



Diffusion

 Diffusion is the movement of molecules
from an area of high concentration of
that type of molecule to an area of low
concentration of that molecule.
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(a) Dye is dropped in (b) Diffusion begins (c) Dye is evenly distributed

water
molecules

dye
molecules
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Osmosis

 Osmosis is the diffusion of water across
a semi-permeable membrane. Water
moves from an area of high
concentration of water to a low
concentration of water.
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(b)

(c)

solute

__solvent
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Common Terms

* Hypotonic
* Hypertonic
* Isotonic



(a) Hypertonic surroundings (b) Isotonic surroundings (c) Hypotonic surroundings

Animal cell:

plasma membrane

Plant cell:
plasma membrane

cell wall

wilted » turgid
Net movement of Balanced water Net movement of
water out of cell movement water into cell
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The plasma membrane



phospholipids cholesterol proteins
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cytoskeleton peripheral integral
protein protein
Phospholipid © Cholesterol ® Proteins ® Glycocalyx

bilayer
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(a) PhosphoI|p|d molecule (b) Phospholipid bilayer
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hydrophobic molecules hydrophilic molecules
pass through freely do not pass through freely
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(@) Structural support (b) Recognition (c) Communication (d) Transport
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Passive transport Active transport

simple diffusion facilitated diffusion
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Materials move down The passage of materials Molecules again move
their concentration is aided both by a through a transport
gradient through the concentration gradient protein, but now energy
phospholipid bilayer. and by a transport must be expended to
protein. move them against their

concentration gradient.
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sodium ions molecule causes the into the returns the
(Nat) located ATP gives protein to open protein’s K+ protein to its
within the up an energetic its channel to binding sites, origin shape,
cell’s phosphate the extra- which brings releasing
cytoplasm group to the cellular fluid; to about the the K+ into the
bind witha  transport lose its Nat release of the cytoplasm and
transport protein. binding sites, phosphate readying the
protein. thus releasing group. protein
the ions into the for binding with
fluid; and to another set of
create binding Nat.
sites for
potassium ions
(K*).
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(a) Exocytosis

extracellular fluid

protein

transport vesicle cytosol
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(b) Micrograph of exocytosis
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(a) Micrograph of the plasma membrane (b) Artist’s rendering of it

glycocalyx

proteins

cytoskeleton
filaments

.
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(@) Pinocytosis

e o extracellular fluid

vesicle
cytosol

In pinocytosis, the plasma membrane invaginates to create a kind of harbor.
The harbor then encloses completely, pinches off as a vesicle, and moves into
the cell’s cytoplasm, carrying with it whatever material was enclosed.
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(b) Receptor-mediated endocytosis

©
VRS 2

. AR A

captured

receptors
molecules

—— —

U .
vesicle \

In receptor-mediated endocytosis, many receptors bind to molecules. Then, while holding
on to the molecules, the receptors migrate laterally through the cell membrane, arriving at
a depression called a coated pit. The coated pit pinches off, delivering its receptor-held
molecules into the cytoplasm. Micrographs at right: formation of an RME vesicle.
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(c) Phagocytosis

In phagocytosis, food particles—or perhaps whole organisms (such as bacteria)—are
taken in by means of “false feet” or pseudopodia that surround the material.
Pseudopodia then fuse together, forming a vesicle that moves into the cell’s interior

with its catch enclosed.
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