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Plasma Membrane
- defines inside from outside
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’lasma membrane
- Functions as a selective barrier

- Specific portals for selective transport of
materials in and out of cell Plasma Membrane

- defines inside from outside

Common features of all cells
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Prokaryotes Eukaryotes

Pro = before Eu = true

karyon = nucleus

DO NOT HAVE HAVE
A NUCLEUS A NUCLEUS

NO internal membranes membrane-bound

organelles

bacteria, cyanobacteria

archaebacteria Plants, Animals,

Fungi, protists

Flagella

Bacterial
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the surface of some prokaryotes
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On the same A =
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Bacterial cell

(Prokaryotic yapar— Animal Cell
i 2 um nimal Ce
j — (Eukaryotic)

Relative Sizes

"Typical” ~1-2 uM
Bacterium

“Typical” ~ 5 to 20 uM diameter
Animal Cell

“Typical” ~ 5 to 50 uM diameter
Plant Cell

uM = micrometer or micron =10-¢ meter,

Internal
embrane-bound
organelles

Why Internal Membranes?

Compartmentalization
(Division of Labor)

I'm
cooking

dinner
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Rough ER Smooth ER

nucleus

Plasma membrane

cytosol

CYTOSKELETON
A

Microfilaments
termediate filaments

Microtubules

ribosomes

Golgi apparatus

Peroxisome

In animal cells but not plant cells:

Figure 6.9 lysosome légz;’sig::;s

Flagella (in some plarln:zperm)

mitochondrion
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Nucleus Information storage

double
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nuclear envelope

Nucleus

Nucle
Nucleolus

Chromatin

Nuclear envelope:
Inner membrane
Outer membrane

Nuclear
pores

Pore
complex

Rough ER

Surface of nuclear
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Close-up of
nuclear
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Nucleolus
Site of
Ribosome
Subunit
Assembly

Note:
No membrane
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Endoblasmic reticulum

Rough
endoplasmic
reticulum
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endoplasmic '\,
eticulum :
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Endoplasmic reticulum (ER)

[Reticulum - network] Continuous network of flattened sac:
tubules, vesicles, throughout eukaryotic cytoplasm

Smooth ER

Synthesizes membrane lipids
Synthesizes steroids

Stores calcium

Detoxifies poison
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oligosaccharide
protein transferase

Rough ER

e Membranes and proteins
produced by the ER flow in Smooth ER

the form of transport vesicles

to the Golgi

e Golgi pinches off transport
Vesicles and other vesicles

that give rise to lysosomes and
Vacuoles

trans Golgi
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GoIgl Apparatus: proteln secretion
Processing, packaging
and sorting center

Trans
Golgi
Far side
Away
From

RER

(A)
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vesicles leaving
trans cisterna

cis Golgi
"<’ processing centes

trans
cisterna

Present wrapping

Service -
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medial
cisternae

trans Golgi

“far"

g Ornte. =" sorting center
o 9 Fed Ex Central

o ) g Sorts for delivery
N o dadlng s transiion .r:
o Wi Y st To specific
compartments

cis
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rough ER
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Functions of the Golgi Apparatus

‘Trimming of Oligosaccharide side chains on
glycosylated proteins

-Addition of new Oligosaccharide residues to
existing side chains of glycosylated proteins

*"Maturation” Cleavages of specific proteins
e.g., insulin

‘Phosphorylation of specific sugar residues on
oligosaccharide side chains of
glycosylated proteins
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Molecular tags route proteins
to proper destination

Rough ER

A Carbohydrate
Enzyme

Cis Golgi

P added in "
¢/s Golgi

Proteins with
M-6-P tag s
bind receptor

in trans Golgi @ receptor

is recycled

Late i
endosome



Ly ovovilico:

KRelryclny Lonicl

sacs of digestive enzymes

' 29

Endocytosis
And
Phagocytosis

Figure 6.14 A

Lysosome

Lysosome contains
active hydrolytic

Food vacuole Hydrolytic
fuses with enzymes digest
lysosome food particles

enzymes

Lysosome

. Plasma membrane

Digestive
enzymes

Digestion

(a) Phagocytosis: lysosome digesting food

In phagocytosis, a cell
engulfs a particle by
Wrapping pseudopodia
around it and packaging
it within a membrane-
enclosed sac large
enough to be classified
as a vacuole. The
particle is digested after
the vacuole fuses with a
lysosome containing
hydrolytic enzymes.

In pinocytosis, the cell
“gulps” droplets of
extracellular fluid into tiny
vesicles. It is not the fluid
itself that is needed by the
cell, but the molecules
dissolved in the droplet.
Because any and all
included solutes are taken
into the cell, pinocytosis

is nonspecific in the
substances it transports.

Figure 7.20

CYTOPLASM 1 gm
Pseudopodium

Pseudopodium
of amoeba

Bacterium

vacuole Food vacuol

An amoeba engulfing a bacterium via
phagocytosis (TEM).

PINOCYTOSIS

Plasma
membrane Pinocytosis vesicles
forming (arrows) in
a cell lining a small

blood vessel (TEM).

Vesicle
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Receptor-mediated endocytosis enables the

cell to acquire bulk quantities of specific
substances, even though those substances
may not be very concentrated in the
extracellular fluid. Embedded in the
membrane are proteins with

specific receptor sites exposed to

the extracellular fluid. The receptor
proteins are usually already clustered

in regions of the membrane called coated
pits, which are lined on their cytoplasmic
side by a fuzzy layer of coat proteins.
Extracellular substances (ligands) bind

to these receptors. When binding occurs,
the coated pit forms a vesicle containing the
ligand molecules. Notice that there are
relatively more bound molecules (purple)
inside the vesicle, other molecules

(green) are also present. After this ingested
material is liberated from the vesicle, the
receptors are recycled to the plasma
membrane by the same vesicle.

RECEPTOR-MEDIATED ENDOCYTOSIS

Coat protein

Coated
vesicle

A coated pit
and a coated
vesicle formed
during
receptor
mediated
endocytosis
(TEMSs).
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Mitochondrion
fragment

+ Autophagy —

Lysosome fuses with Hydrolytic enzymes
vesicle containing digest organelle
damaged organelle components

Lysosome

Vesicles move thru the endomembrane systen

exocytosis

Figure 6.14 B = Eﬂi&?&'ﬁéﬁ‘ﬁgnm =
Mitochondria: By
Powerhouses of the cell \J’%‘ﬁ\‘\\
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Mitochondria
singular = mitochondrion

‘powerhouse of the animal cell
produces ~ 90% of ATP

-Carries out oxidative reactions
Believed Derived from prokaryotic ancesto
DNA

- ribosomes
- double membrane - inner and outer

*define two functional spaces
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- A smooth outer membrane
- An inner membrane folded into cristae
5

Mitochondrion

Intermembrane space

— membrane

ribosomes

in the
mitochondrial
matrix

Mitochondrial

Figure 6.17 DNA

Cell - organelles = Cytosol
Gel
Important chemical reactions
cytoskeleton - eukaryotes

e, Mitochondrion

/

peroxisome

nuclear Golgi

anvelope

\, endoplasmic
reticulum

_ plasma
& : (B} membrane 38

+ The cytoskeleton

- Is a network of fibers extending throughout
the cytoplasm

- Structural Support
- Movement of Materials and Organelles

Microtubule

DY E LAY
45 WS R

Figure 6.20
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Motor protein Microtubule
(ATP powered) of cytoskeleton

(a) Motor proteins that attach to receptors on organelles can “walk”
the organelles along microtubules or, in some cases, microfilaments.

Microtubule Vesicles 0.25 ym
o Hm

(b) Vesicles containing neurotransmitters migrate to the tips of nerve cell
axons via the mechanism in (a). In this SEM of a squid giant axon, two
vesicles can be seen moving along a microtubule. (A separate part of the

Figure 6.21 A, B experiment provided the evidence that they were in fact moving.) 41

Motor MAPs fransport vesicles
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outbound|
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— Contains a pair of centrioles

Centrosome

1 7‘@ Microtubule
(=
Q& Centrioles |
B 0.25 ym
» p-eoum

“microtubule-
organizing center’

Longitudinal section Microtubules  Cross section
Figure 6.22 of one centriole of the other centriole 53

* Animal cells
- Lack cell walls
- Are covered by an elaborate matrix, the ECM

* The ECM Is made up of glycoproteins

EXTRACELLULAR FLUID Polysaccharide
molecule
Collagen A proteoglycan
complex Carbo-
) hydrates
P Core
%’ ] protein
Fibronectin ooy :;’ ’P
(=
e e
Proteoglycan
Plasma s . molecule
membrane L Integrins
) CYTOPLASM
Integrin
) .. filaments
Figure 6.29 ) “



* Functions of the ECM include
— Cell-Cell adhesion
— Cell-Cell recognition
— Regulation of cellular processes
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PIUIII il

Rough
endoplasmic
reticulum

£ Smooth
NUCLE — kL / endoplasi
A reticulum
Golgi apparatus

Central vacuole/Tonopl:

CYTOSKELETON

Mitochondrion -~ -
Peroxisome Sl
Plasma membrane i =
Cell wall /
Wall of adjacent cell Plasmodesmata
Figure 6.9

lant Central vacuoles - Tonoplasts
- Are found in plant cells

- Hold reserves of important organic
compounds and water

- Regulates Turgor

Central vacuole

Cytosol

Central
vacuole

Nucleus

Cell wall

Chloroplast
Figure 6.15

In plant cells, chloroplasts
capture energy from the sur

Chloroplast

L d
Photosynthesis
Y~ Ribosomes
“ Stroma
Chloroplast ’ y —
DNA . . S Inner and outer  ~__
’ 4membranes b

— Granum

1um

Thylakoid

Figure 6.18 48



Chloroplasts

-Contain DNA

-Contain bacterial-like ribosomes

-Believed derived from prokaryotic ancestor
cyanobacterium = blue-green alga

-Double membrane organelle
defines three functional spaces
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Jd Lddtral riayers Membrane

OuterChlorpl:
Membrane

Thylakoeid
Space

Intermembrane Space
(transports things in and out of
the chloroplast, but not central

Thylak Oi d M emb rane to photosynthesis itgglf

chloroplast envelope vacuole

thylakoid

CHLOROPLAST

GRANUM

e
epidermis s
thylakoid
space

Cell Walls of Plants

« The cell wall

- Isan extracellular structure of plant
cells that distinguishes them from
animal cells
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— Are made of cellulose fibers embedded in
other polysaccharides and protein

Plasma
membrane

Central
vacuole
of cell

— May have multiple layers

Secondary
cell wall

Primary
cell wall

Central
vacuole
of cell

Middle
¢ lamella

Central vacuole

Cytosol

e WD /5;7 -@s
>i g s @a Plasma membrane
=0 e
@ ¢ e Plant cell walls
=\

Figure 6.28

* Plasmodesmata
— Are channels that perforate plant cell walls

Interior

of cell
Interior

of cell i

. 7
Figure 6.30 0.5 um Plasmodesmata Plasma membranes

Cell walls
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Summary

Features of all cells
Features of Prokaryotes
Organelles of Animal Cells

Organelles of Plant Cells
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