ORGANELLE FUNCTION
Task: Complete the table outlining the function of each of the cells organelles
	Organelle
	Function

	Nucleus
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	Mitochondrion
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	Chloroplasts
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	Endoplasmic reticulum
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	Golgi apparatus
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	Lysosome
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	Ribosome
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	Cell wall
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	Vacuole
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1e roles that lysosomes perform, it is not surprising that they cannotbe rectcled:

cially abundant in secretory cells, such as epithelial cells, and
ocytic cells.

omes

1es are small cytoplasmic granules found in all cells. They may
the cytoplasm or be associated with the RER. There are two
epending on the cells in which they are found:

- found in eukaryotic cells, is around 25nm in diameter.

- found in prokaryotic cells, mitochondria and chloroplasts, is
tly smaller.

1es have two subunits — one large and one small (Figure 7) — small

which contains ribosomal RNA and protein. Despite their small sub-unit

y occur in such vast numbers that they can account for up A Figure ? Structure of a ribosome
of the dry mass of a cell. Ribosomes are the site of in protein

S.

all

eristic of all plant cells, the cell wall consists of microfibrils
olysaccharide cellulose, embedded in a matrix. Cellulose

rils have considerable strength and so contribute to the overall
 of the cell wall. Cell walls have the following features:

Synoptic link

Look back to Topic 1.4, to refresh
your knowledge of cellulose.
Osmosis will be covered in

Topic 4.3.

consist of a number of polysaccharides, such as cellulose.

e is a thin layer, called the middle lamella, which marks the
idary between adjacent cell walls and cements adjacent cells
her.

Plant cells have a cell-surface
membrane and a cell wall, not just
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ctions of the cellulose cell wall are:
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uals hereditary material and controls the cell’s activities. Usually spherical Specification reference: 3.2.1.1

and between 10 and 20 pm in diameter, the nucleus has a number

of paris.

* The nuclear envelope is a double membrane that surrounds the

nucleus. Its outer membrane is continuous with the endoplasmic e Ry e sl
reticulum of the cell and often has ribosomes on its surface. It o
: b cells, such as epithelial cells, under
controls the entry and exit of materials in and out of the nucleus " "
and contains the reactions taking place within it Sttt vy LU P
et see the cell-surface membrane
in « Nuclear pores allow the passage of large molecules, such as Sl

messenger RNA, out of the nucleus. There are typically around

measure v observed. What you actually see is

rite 3000 pores in each nucleus, each 40-100nm in diameter. e he‘: - CE":
undary between cells.

agnifies « Nucleoplasm is the granular, jelly-like material that makes up the

e bulk of the nucleus.

aticule « Chromosomes consist of protein-bound, linear DNA.

each « The nucleolus is a small spherical region within the nucleoplasm. The cell-surface membrane is

der It manufactures ribosomal RNA and assembles the ribosomes. e e Tonle AN an TN S

h the There may be more than one nucleolus in a nucleus. covered inopics 2.4, 2.2 and 821

Le 8l The functions of the nucleus are to:

mmina

ification « act as the control centre of the cell through the production of nuclear

mRNA and tRNA and hence protein synthesis (see Topic 8.4) envelope | nucleoplasm

* retain the genetic material of the cell in the form of DNA and
chromosomes

chromatin

- o cleolt
« manufacture ribosomal RNA and ribosomes. nucteelss

The mitochondrion

Mitochondria (Figures 2 and 3) are usually rod-shaped and 1-10pm in
length. They are made up of the following structures:

J
* Around the organelle is a double membrane that controls the nuclear
entry and exit of material. The inner of the two membranes is In places the nuclear pores

folded to form extensions known as cristae. D LI UL
the endoplasmic reticulum.

AFigure 1 The nucleus

®m O
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3.4 Eukaryotic cell structure

* Cristae are extensions of the inner membrane, which in some * The granal membra
species extend across the whole width of the mitochondrion. These attachment of chlor
provide a large surface arca for the attachment of enzymes and out the first sage of
other proteins involved in respiration. to the membranc in

+ The matrix makes up the remainder of the mitochondrion. It contains « The fluid of the stro

\ protein, lipids, ribosomes and DNA that allows the mitochondria to sugars in the seconc
matrix . ) e ) hondr "
control the production of some their own proteins. Many enzymes « Chloroplasts contain

e involved in respiration are found in the matrix. easflymanuticture’s

Mitochondria are the sites of the aerobic stages of respiration (the
Krebs cycle and the oxidative phosphorylation pathway. They

are therefore responsible for the production of the energy-carrier
molecule, ATP, from respiratory substrates such as glucose. Because
of this, the number and size of the mitochondria, and the number

of their cristae, are high in cells that have a high level of metabolic
activity and therefore require a plentiful supply of ATP. Examples of
metabolically active cells include muscle and epithelial cells. Epithelial
cells in the intestines require a lot of ATP in the process of absorbing
substances from the intestines by active transport.

outer membrane

AFigure 2 The basic structure of a
mitochondrion (top]; false-colour TEM cross section of mitachondrion a Chlor

of amitochondrion (bottom) showing the arrangement o the
cristae (matrix not shown)

by
~L’ ¢ False colour TEM of chioro

[magnification x 325000 (approx)
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1 some + The granal membranes provide a large surface area for the ;

rion. These attachment of chlorophyll, electron carriers and enzymes that carry  [IRbAUY

1es and out the first stage of photosynthesis. These chemicals are attached Woril plant celistave
to the membrane in a highly ordered fashion. ohloroplas's, Tk about oot cells

. It contains * The fluid of the stroma possesses all the enzymes needed to make These are below the soil surface

ndria to sugars in the second stage of photosynthesis. whese light raneky penetrates and

nzymes « Chloroplasts contain both DNA and ribosomes so they can quickly and | so no photosynthesis is possible.
easily manufacture some of the proteins needed for photosynthesis.
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It follows that cells that manufacture and store large quantities of
carbohydrates, proteins and lipids have a very extensive ER. Such cells
include liver and secretory cells, for example the epithelial cells that
line the intestines.

ribosomes

cisterna

lamellae of endoplasmic
reticulum made

up of double
membrane

AFigure 5 Structure of RER [above); false-colour TEM of a section through RER
(RER:; req] [right)

Golgi apparatus
The Golgi apparatus occurs in almost all eukaryotic cells and is similar
to the SER in structure except that it is more compact. It consists of a
stack of membranes that make up flattened sacs, or cisternae, with
small rounded hollow structures called vesicles. The proteins and
lipids produced by the ER are passed through the Golgi apparatus

in strict sequence. The Golgi modifies these proteins often adding
non-protein components, such as carbohydrate, to them. It also
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Lysosomes

Lysosomes are formed
apparatus contain enzy
contain lysozymes, enz
bacteria. As many as 50
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The functions of lysoso
« hydrolyse material i
cells and bacteria
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« completely break do
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Ribosomes
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oceur in the cytoplasm
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