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Cell polarity

Many cells show polarity, meaning different areas of the cell have
different structures. The most-studied polarity is in epithelial cells, they
have

Epithelial cell polarity ~ >
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asac:!zztios borrizn regulating the passage of materials in and
out of the cell.

CELL MEMBRANE
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e Membranes range from 7.5 to 10 nm in thickness and are visible
only in the electremymicroscope:

Components of plasma membrane
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1. Integral: incorporated directly within the lipid bilayer

2. Peripheral: bound to one of the two membrane surfaces,
“particularly on the cytoplasmic side
@ . - (carbohydrate) chainstlinked tormany of the»
“pnospholipia  (to" form glycolipids) and protein (to form:
glycoproteins) molecules.




The Cytoplasm

e Inside the cell membrane,

, Which may be

membranous(such as mitochondria) or GEEISIRNENENSERED
complexes (such as ribosomes).
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1. Ribosomes
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e are (Macromoleculammachinges, about = =7 " ", which
assemble polypeptides (proteins) from amino acids in a sequence Fanctiy
specified b A
’ y‘ 0T et fons
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e They can be free in the cytosol or bound to the rough
endoplasmic reticulum reg

e During protein synthesis many = R
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Sanction of

¢ Bound ribosomes

— stored |n1 Iysosomes or eventually secreted #
la.:«t’c.',,,l5 from the cell. = _ ) e
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2. Endoplasmic Reticulum (ER)
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Rough ER

Nuclear
envelope
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Functions of ER
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. SERis the site of lipid synthesis and carbohydrate metabolism (2)

1
rER syntheS|zes proteins for secretion, incorporation into the
plasma membrane, and as enzymzes within lysosomes

Transport: Moves molecules through cisternal space from one
parfcRthecelNeNanather, scquestered away from the cytoplasm

o F @ i 7 7 7 _sER stores Ca*

Golgi Apparatus

Vacuole

shipping
region

Secretory
vesicles

Transport
vesicle

Transport —o

vesicle
Lumen of cisterna
filled with secretory
product

Material moves from the rER cisternae to the Golgi apparatus in
small, membrane-enclosed carriers called transport vesicles

Has two sides (ends):
Receiving end (cis): receives transport vesicles

Shipping end (tran): ships secretory vesicles



4. Secretory Granules

o The granules are surrounded by membrane and continms
~concentrated form of the secretory product

5. Lysosomes

3 Phagocytosis of
> & bacteria or debris
{ W R (by neutrophils)

vesicles

Secretion of ‘
hydrolytic enzymes |
into special

microenvironments
(eg. by osteoclasts)
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Gyrbhy i * Synthesis of lysosomal enzymes occurs in the rER, with ©./07s
rék ' ing wi

f““ﬂ‘l;‘ﬁ e Phagocytic vacuoles (or phagosomes) fuse with primary
Ge lgi lysosomes  qtommmbecomenmmsecondarysmlysosomes)  (or
ppferetus  CHEIETOIYSOSOMES), in which ingested material is degraded.

Fr,’mwy I7so€0}n€9 + Phadocytit Vo les

6. Mitochondria

o Are g
Function  SPecialized for aerobic respiration
triphosphate (ATP), = " °

§

N .
and production of adenosine

o« T ’ S . Is:
A\ cells with a high-energy metabolism (eg, cardiac muscle, cells of
some kidney tubules) have abundant mitochondria, whereas GElISD 2.

‘with a low-energy metabolism have few mitochondria.
TEM

e Under the - T ; ~each mitochondrion is
seen to have two separated and very different membranes that
together create two compartments: ¢heminNErMOSIIMELE® and a

“narrow intermembranespace 1
2

e The
Poring @@mmsthat form channels through which small molecules guehmas

Fanction 1 @yruvate and othermmetabolites pass from the cytoplasm to the
intermembranespace. o Lunchion
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7. The cytoskeleton

WHAT IS CYTOSKELETON?
\

THE CYTOSKELETON —
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MICROFILAMENTS
| (ACTIN)

e |sacomplex array of:
1. microtubules.
2. microfilaments (also called actin filaments)

3. intermediate filaments.
/]
&[ e These protein polymers determine the shapes of cells, qisymgp
ke 2 important role in the movements of organelles and cytoplasmic
= wesicles, and also allow the movement of entire cells.
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e Contains the code for all of a cell’s enzymes and other proteins.

Vv “
-and to synthesize and process all types of RNA.

Shape ot $he hucleus

e The nucleus usually appearsasa’ o ikt

often near the cell’s center. (o, gbipn o £ the hiycfe ws

o It consists of a AUCIEAMENVEIopEIContainingIchromatim, with

one or more specialized regions of chromatin called nucleoli.
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8.1. Chromati

e Microscopically two categories of chromatin can be
distinguished:

1 ¢ Y| s ysedl 82 B yio ol
1. = " is visible as finely dispersed granuiar material
in the electron microscope and as lightly'Stained basophilic
by pe. Itis associated with acive cells
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2. = ' ~ appears as
~in the electron microscope and as
dmthelightimicroseope. It is associated with inactive cells
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8.2. Nucleolus

Nuclear pores
Nuclear envelope

Chromatin
(condensed)
Nucleus

Cisternae

Shape of O Define nee
e hudleolus _ R 0lus
, , highly basophilic subdomain of
muelEd in cells actively engaged in protein synthesis
Function

o |tis the location of ribosomal'subunitassemblyand transcription
of ribosomal RNA (rRNA)

8.3. The Nuclear Envelope

Perinuclear Rough ER  Nuclear pore

Nuclear lamina Chromatin

. - . T . with a
: @ . which separates the cytoplasm from
nucleoplasm Function of
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e The outer membrane binds ribosomes and is continuous with the
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8.4. Nuclear pore complexes

‘core proteins (nucleoporins),
® %t

‘macromolecular complexes between the nucleus and cytoplasm
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