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The Cell – A Microscopic Factory
The cytoplasm is a crowded place
Cells are the microscopic “building bricks” of any animal or plant. They come in all different shapes and sizes. In the human body there are over 200 kinds of cells which all look different and perform different jobs. 
Altogether there are more than 50 million cells in the human body.

Examinations of cells with an electron microscope reveal more cell structures in the cytoplasm. These 
structures are called organelles. 
Despite their different shapes and sizes there are some characteristics that most cells share.
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Sketch of a generalized animal cell as seen with an electron microscope 
Tasks:
1. In your group of five students choose one cell organelle each and inform yourself about its function.
Share your expert knowledge with your group.

2. Together label the sketch of the cell.

3. Together draw up a table listing the major functions of the cell organelles.

The Cell – A Microscopic Factory
Materials for Expert Knowledge I
	[image: image3.png]


All cells have a cell membrane which is a thin skin surrounding the 
cytoplasm. It acts like a boundary and stops the cell’s contents from 
escaping. It also controls which substances like water, food, oxygen are allowed to enter the cell and which substances (usually waste products) leave the cell. Harmful substances can be kept out by the cell membrane. 

Vocabulary
to surround 

boundary
einfassen, umgeben
Grenze
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The cytoplasm is a gel-like substance. It contains many canal-like separate rooms in which different chemical reactions happen. There are two types of canal systems. The flat canal systems are called endoplasmic reticulum. The canals which seem to form bubbles at their ends are called Golgi apparatus. The endoplasmic reticulum and the Golgi apparatus produce substances which are typical of the type of tissue a cell belongs to. Some cells produce hormones, others digestive fluids and so on.




	Vocabulary

	canal system 

endoplasmic reticulum

Golgi apparatus

hormone

digestive fluid
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	Kanalsystem
Endoplasmatisches Retikulum (ER)
Golgi-Apparat

Hormon
Verdauungssaft
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	The Cell – A Microscopic Factory
Materials for Expert Knowledge II
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The nucleus contains DNA, the genetic material which determines 
what each cell  looks like and how it works. The DNA is the same in 
every cell of the body, but depending on the specific cell type, some 
genes may be turned on or off - that's why a liver cell is different from 
a muscle cell, and a muscle cell is different from a bone cell. The genes 
tell the organelles in the cytoplasm what to do. 

Vocabulary
genetic material

to determine 

depending on    

gene

(((((((((((
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(((((((
genetisches Material, Erbinformation
bestimmen, festlegen

in Abhängigkeit von 
Gen



	

	[image: image10.png]



[image: image11.png]


[image: image12.png]


The mitochondrion  is a large organelle which is shaped a bit like a fat, short sausage. 
Most cells contain many mitochondria. They are 0.5 - 1.5 µm wide and 3 - 10 µm long. 
Mitochondria can be called the 'power stations' of the cell because they burn up 
glucose, with the help of oxygen, to provide the cell with energy. 

Vocabulary
mitochondrion, mitochondria 

power station 

to provide with    

((((((((((((((((((    
Mitochondrium, Mitochondrien
Kraftwerk
versorgen mit
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	All cells contain ribosomes - extremely small, round organelles which can build proteins using the information on the DNA. Some ribosomes are found spread out in the cytoplasm, others are attached to a 
system of canals called endoplasmic reticulum. The proteins made 
at these ribosomes are further processed in the tube-like structures. Some proteins are hormones, others form our muscles, others have still other functions in our body. 

Vocabulary
ribosome 

endoplasmic reticulum 

protein 

to process   

((((((((((((
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Ribosom
Endoplasmatisches Retikulum (ER)
Protein, Eiweiß

Verarbeiten





The Cell – A Microscopic Factory
Cell organelles and their functions

All cells have a cell membrane which is a thin skin surrounding the cytoplasm. It acts like a boundary and stops the cell’s content from escaping. It also controls which substances like water, food, oxygen are allowed to enter the cell and which substances (usually waste products) leave the cell. Harmful substances can be kept out by the cell membrane. 

The cytoplasm is a gel-like substance. It contains many canal-like separate rooms in which different chemical reactions happen. The flat canal systems are called endoplasmic reticulum. The canals which seem to form bubbles at their ends are called Golgi apparatus. The endoplasmic reticulum and the Golgi apparatus produce substances which are typical of the type of  tissue a cell belongs to. Some cells produce hormones, others digestive fluids and so on. 

The nucleus contains DNA, the genetic material which determines what each cell looks like and how it works. The DNA is the same in every cell of the body, but depending on the specific cell type, some genes may be turned on or off - that's why a liver cell is different from a muscle cell, and a muscle cell is different from a bone cell. The genes tell the organelles in the cytoplasm what to do. 

The mitochondrion is a large organelle which is shaped a bit like a fat, short sausage. Most cells contain many mitochondria. They are 0.5 - 1.5 µm wide and 3 - 10 µm long. Mitochondria can be called the 'power stations' of the cell because they burn up glucose, with the help of oxygen, to provide the cell with energy. 

All cells contain ribosomes  - extremely small, round organelles which can build proteins using the information on the DNA. Some ribosomes are found spread out in the cytoplasm, others are attached to a system of canals called endoplasmic reticulum. The proteins made on these ribosomes are further processed in the tube-like structures. Some proteins are hormones, others form our muscles … to name only some of the 
functions proteins have in our body. 

The Cell – A Microscopic Factory
The electron microscope
When scientists want to find out more about the structure of cells they examine them with electron microscopes.

Some electron microscopes can magnify objects up to 2 million times, while the best light microscopes can magnify small objects 2000 times.

Electron microscopes are huge machines. Instead 
of light they pass a beam of electrons through the specimen at enormous speed. The beam of 
electrons is created at the top of the machine. 
Electrons that pass through the specimen hit a dark green screen at the bottom end of the microscope and cause a light green spot. Dense cell structures allow fewer electrons to pass through to the screen. Thus the cell structures appear on the screen as a pattern of light and dark green areas and lines. A camera at the bottom of the microscope can make black and white images of this screen, which can then be studied on a computer screen or printed out.

Cells have to be specially prepared for examination with an electron microscope. A group of cells (liver / brain / muscle …) is impregnated with a waxy material. The block of cell material is then cut into thin slices. One slice is 200 times thinner than this paper. These slices are placed onto a thin copper grid  and then into the electron microscope. 

	Vocabulary

	electron  microscope

electron

pattern

to impregnate

copper grid

waxy

thus
	(((((((((((
(((((((((((((
	Elektronenmikroskop
Elektron

Muster

imprägnieren

Kupfernetz
wachsartig
so, auf diese Art und Weise


Tasks: 

1. Read the text and briefly explain how an electron microscope creates images of a small object on the screen at its bottom.

2. Describe how a specimen has to be prepared before it can be examined with an electron microscope.

3. State how much an electron microscope can magnify small objects.

Structure of the Electron Microscope

The Cell – A Microscopic Factory
Study goals and vocabulary
You should be able to …

· explain how an electron microscope creates images of a small object on the 
screen at its bottom

· describe how a specimen has to be prepared before it can be examined with an 
electron microscope

· state how much an electron microscope can magnify small objects

· name the cell structures that can be seen with the electron microscope

· name the main functions of the cell organelles that can be seen with an electron microscope 
	Vocabulary

	electron  microscope

electron

pattern

to impregnate

copper grid

waxy

cell membrane

to surround

boundary

cytoplasm

canal system  

endoplasmic reticulum

Golgi apparatus 

digestive fluid

hormone

nucleus (nuclei)

genetic material 
to determine

depending on
gene

mitochondrion, mitochondria

power station

to provide with

ribosome 

protein

to process
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	Elektronenmikroskop
Elektron

Muster

imprägnieren

Kupfernetz

wachsartig

Zellmembran

einfassen, umgeben

Grenze

Zellplasma

Kanalsystem
Endoplasmatisches Retikulum (ER)
 
Golgi Apparat

Verdauungssaft

Hormon

Zellkern (Zellkerne)

genetisches Material, Erbinformation
bestimmen, festlegen
in Abhängigkeit von
Gen

Mitochondrion, Mitochondrien
Kraftwerk

versorgen mit

Ribosom
Protein, Eiweiß

verarbeiten
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