
What is a biomolecule?
Biomolecules are carbon compounds produced by living 
organisms. They fall into three size classes – small, medium 
and large. The small biomolecules, monosaccharides, amino 
acids, glycerol, fatty acids, nucleotides are the building blocks 
of the larger biomolecules. 

Monosaccharides join together forming disaccharides and polysaccharides 
(starch, cellulose and glycogen). Amino acids link in specific sequences 
forming proteins. Glycerol and fatty acids join forming lipids and with 
nucleotides link together forming the nucleic acids (DNA, RNA).

Lipids act as the building blocks for cell membranes by organising into a double 
layer; these bilipid membranes perform many vital functions for cells.

Our thirteen vitamins are another group of biomolecules but are 
chemically unrelated.

What is a protein? 
A protein is a macromolecule. It is composed of one or more chains of 
amino acids. Each long chain of amino acids is called a polypeptide – the 
chemical bond linking adjacent amino acids called a peptide bond. 

The gene is at a particular position or locus on the DNA, one of its two 
strands. An enzyme unzips the DNA at this locus, exposing the information. 
The gene base sequence is copied as a complementary base sequence 
in the form of messenger RNA (mRNA). After sufficient copies have been 
made, the gene is closed off and the locus zipped up again.

The mRNAs pass out of the nucleus to the cytoplasm. There, ribosomes – 
the nano-sewing machines – attach to the mRNA and translate its specific 
base sequence into a specific sequence of amino acids. 

Many newly formed raw proteins made by eukaryotic cells then undergo 
modification by special processes and then form the final functional 
biomolecule.

What are the connections between disease 
and protein synthesis?
Faulty protein production has many potential causes. The gene base 
sequence could be wrong. The process of gene expression may be 
defective so that an expression is inhibited or activated at inappropriate 
times, for the wrong duration or in unsuitable tissue types. Possibly, the 
specific tissue is absent from the body as in the case of diabetes I, where 
the insulin-secreting cells have been destroyed. Haemophilia, diabetes 
I, sickle cell anaemia, hypothyroidism, hyperthyroidism and dwarfism are 
some examples of diseases of flawed protein production.

Some medical treatments supply the missing human form of the protein. 
An example is insulin replacement therapy for diabetes.

What is the source of the therapeutic 
human proteins?
Many of these proteins are made by pharming genetically modified 
bacteria. The human gene for the protein is inserted in the bacteria’s DNA 
along with its expression regulation section. 

Prokaryotic cells cannot make some human proteins and so genetically 
modified yeast, plants and animals are used for their production on a 
commercial scale. It makes sense to limit the expression of the human 
gene to cells that are structurally specialised by large-scale protein 
production and secretion. 

Genetically modified sheep now produce a specific human blood-clotting 
factor. The inserted human gene is expressed in the mammary glands and 
the protein is extracted from ewe’s milk. Similarly, specific antibodies can 
be obtained in the “egg-white” of eggs produced by genetically modified 
chickens.

Is it possible to produce new proteins?
Yes. Any particular sequence of amino acids can be produced. By knowing 
the amino acid sequence the DNA gene base sequence can be calculated 
and the ‘new’ gene can be made in the lab. Then, it can be inserted into 
the DNA of a suitable host cell and activated to be expressed, leading to 
the production of a new ‘designer’ protein.
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The Department of Agriculture and Food provides funding 
to Universities, Institutes of Technology and Public Research 
Institutes who are doing important scientific work in the food 
industry. You may be surprised to learn that there are hundreds 
of such projects and they all involve skilled science workers. 
They are carrying out research on many areas including, 
cheese, meat, eggs, food safety and general nutrition.  

Many of the projects are concerned with proteins which 
are essential to human existence. For example one project 
is isolating and characterising previously unidentified  
anti-microbial peptides in chickens. Anti-microbial peptides 
are short proteins and are a natural part of the immune system. 
To date, eleven novel anti-microbial peptides have been 
discovered and have demonstrated promising anti-microbial 
activity. The anti-microbial peptides found in chickens could 
be given to poultry and other farm animals to improve their 
immune systems. Chicken anti-microbial peptides could 
also be added to foods for people with special needs, such 
as immuno-suppressed or older people who have increased 
risk of infection. By enhancing natural immunity with anti-
microbial peptides, antibiotics may be replaced.

You can find out about the interesting work of the Department 
by visiting their web site at www.agriculture.gov.ie or www.
sciencetechnologyaction.com. The Department also 
provides a service called RELAY, where all the information 
about food research in Ireland can be found. RELAY provides 
updates on all the researchers, their projects, publications 
and keeps food companies informed on new research 
developments. 

Try it at www.relayresearch.ie
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Fig.1  Carbon compound – Glucose C6H12O6

Fig.2  Peptide bonds Fig.3  Base sequencing forming RNA

The sequence of amino acids is crucial - the disease sickle cell anaemia 
is caused by one amino acid being in the wrong place in haemoglobin. 
Therefore, the system for organising the exact number and sequence of 
amino acids for proteins must be highly accurate and efficient.

What are the major functions of proteins? 
Proteins play important structural and metabolic roles in the human body. 
Enzymes (biological catalysts) and protein-based hormones regulate 
anabolic and catabolic reactions. Anabolic reactions are ones where 
complex biomolecules are made from smaller simpler ones. These 
reactions use up a lot of energy. Catabolic reactions are the breakdown of 
these large complex biomolecules in smaller ones, releasing energy. 

The major structural roles of proteins include connective tissues, muscles, 
outer skin, layer and hair. Collagen, found in connective tissue, is our most 
abundant protein. Myosin and actin are the main muscle proteins and 
keratin is the main material in our hair and outer protective skin layer.

Other roles for protein include packaging DNA, gene expression, elements 
of cell membranes, an energy source and our specific immune system 
which uses proteins called antibodies.

How is the number and sequence
of amino acids determined?
The sequence of bases in DNA carries the information for the sequence of 
amino acids for each different protein. Each unique DNA base sequence 
for each specific protein is called a gene. 

How is a DNA base sequence used to make 
a specific sequence of amino acids?
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Yes. Any particular sequence of amino acids can be produced. By knowing 
the amino acid sequence the DNA gene base sequence can be calculated 
and the ‘new’ gene can be made in the lab. Then, it can be inserted into 
the DNA of a suitable host cell and activated to be expressed, leading to 
the production of a new ‘designer’ protein.

Protein Research at the Department 
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The Department of Agriculture and Food provides funding 
to Universities, Institutes of Technology and Public Research 
Institutes who are doing important scientific work in the food 
industry. You may be surprised to learn that there are hundreds 
of such projects and they all involve skilled science workers. 
They are carrying out research on many areas including, 
cheese, meat, eggs, food safety and general nutrition.  

Many of the projects are concerned with proteins which 
are essential to human existence. For example one project 
is isolating and characterising previously unidentified  
anti-microbial peptides in chickens. Anti-microbial peptides 
are short proteins and are a natural part of the immune system. 
To date, eleven novel anti-microbial peptides have been 
discovered and have demonstrated promising anti-microbial 
activity. The anti-microbial peptides found in chickens could 
be given to poultry and other farm animals to improve their 
immune systems. Chicken anti-microbial peptides could 
also be added to foods for people with special needs, such 
as immuno-suppressed or older people who have increased 
risk of infection. By enhancing natural immunity with anti-
microbial peptides, antibiotics may be replaced.

You can find out about the interesting work of the Department 
by visiting their web site at www.agriculture.gov.ie or www.
sciencetechnologyaction.com. The Department also 
provides a service called RELAY, where all the information 
about food research in Ireland can be found. RELAY provides 
updates on all the researchers, their projects, publications 
and keeps food companies informed on new research 
developments. 

Try it at www.relayresearch.ie
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Fig.1  Carbon compound – Glucose C6H12O6

Fig.2  Peptide bonds Fig.3  Base sequencing forming RNA

The sequence of amino acids is crucial - the disease sickle cell anaemia 
is caused by one amino acid being in the wrong place in haemoglobin. 
Therefore, the system for organising the exact number and sequence of 
amino acids for proteins must be highly accurate and efficient.

What are the major functions of proteins? 
Proteins play important structural and metabolic roles in the human body. 
Enzymes (biological catalysts) and protein-based hormones regulate 
anabolic and catabolic reactions. Anabolic reactions are ones where 
complex biomolecules are made from smaller simpler ones. These 
reactions use up a lot of energy. Catabolic reactions are the breakdown of 
these large complex biomolecules in smaller ones, releasing energy. 

The major structural roles of proteins include connective tissues, muscles, 
outer skin, layer and hair. Collagen, found in connective tissue, is our most 
abundant protein. Myosin and actin are the main muscle proteins and 
keratin is the main material in our hair and outer protective skin layer.

Other roles for protein include packaging DNA, gene expression, elements 
of cell membranes, an energy source and our specific immune system 
which uses proteins called antibodies.

How is the number and sequence
of amino acids determined?
The sequence of bases in DNA carries the information for the sequence of 
amino acids for each different protein. Each unique DNA base sequence 
for each specific protein is called a gene. 

How is a DNA base sequence used to make 
a specific sequence of amino acids?
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Examination Questions   

2005 Ordinary Level

The table below includes some common elements found in food. 
Complete the table by putting a tick (✓) in the box if an element is present 
and a cross (x) if an element is absent. Two boxes have been completed 
as examples.

2004 Higher Level

 What is metabolism? 
  Describe briefly the part played by enzymes in metabolism. (9)

2004: State Examinations Commission: 
Higher Sample Paper

Answer the following in relation to protein synthesis.

 (i) Outline the main events of transcription.

 (ii) What is a triplet? State the role of a triplet.

 (iii) Describe the role of tRNA. (24)

The genetic code incorporated into the DNA molecule finds its expression 
in part in the formation of protein. This formation requires the involvement 
of a number of RNA molecules. List these RNA molecules and briefly 
describe the role of each of them. (24)

2004: State Examinations Commission: 
Sample Paper.

 (i) Name a fat-soluble vitamin. 

 (ii) State a good source of this vitamin in the human diet.          

 (iii)  What disease can you get if this vitamin is absent    
from your diet? 

For further examples of past paper exam questions check 
out www.sciencetechnologyaction.com

Syllabus Reference

Leaving Certificate Biology: 

1.3.4 Biomolecular Sources and the Components of Food, 

1.3.6. Structural Role of Biomolecules, 

2.5.5 Protein Synthesis

2.5.9 Genetic engineering

H 2.5.15 Protein Synthesis (Extended Study)

Did You Know?

In ancient times the conversion of saps, vegetable and fruit juices to wine 
was attributed to the gods e.g. Bacchus of ancient Rome.

Learning Objectives

On completing this lesson the student should be able to:

• List the major functions of proteins

• Outline the process by which a protein is made

• Cite examples of diseases where protein production is flawed

• Describe how therapeutic human proteins are produced

• Identify food samples containing protein

• Recognise heat denaturation of protein

•    Outline contributions made by scientists to our knowledge
 of proteins

General Learning Points

• Proteins are complex polymers.

• Amino acids are the subunits of protein.

•  A particular protein has a specific number and sequence of amino 
acids.

•  The synthesis of a particular protein is controlled by a specific gene 
– one gene one protein.

•  The base sequence  of the gene determines the amino acid sequence 
of the protein.

• All enzymes are protein but not all proteins are enzymes.

•  Proteins have many different roles in the life of a cell and organism.

•  The complex structure of proteins was only determined by very 
detailed work over a long time by many dedicated scientists.

• Many health problems are caused by faulty protein synthesis.

•  As a result of scientific research is it now possible to produce ‘designer 
proteins’ with new unique amino acid sequences and new metabolic 
properties. Will we be able to improve on nature?

Practical Activities  

• Conduct a qualitative test of food samples for protein.

Mandatory Experiment 
•  Observe heat denaturation of protein by heating egg white in  

boiling water.

Investigative Activities
•  Find the names of the 20 different amino acids that form proteins.

•  List the amino acids that we cannot make from other biomolecules, 
we can only get a supply of them in our diet – these are known as the 
essential amino acids.

•  List the amino acids that are named on food labels. 

•  The origin of the word ‘enzyme’ and the reason for the name.  

•  Find the recommended daily allowance (RDA) of protein in the diet.

•  Distinguish between first and second class source of dietary protein.

•  Which famous poisons produce the effect by inhibiting   
enzyme action?

•  Revise the structure of cell membranes. 

•  Revise, in detail, the process of protein synthesis.

Biographical Notes

Linus Pauling 

is the only man in the world to have won two unshared Nobel Prizes. In 
1954, for Chemistry and again in 1962, for Peace. Pauling was a pioneer 
in the application of quantum mechanics to chemistry, and in 1954 was 
awarded the Nobel Prize in chemistry for his work describing the nature 
of chemical bonds. He also made important contributions to crystal and 
protein structure determination, and was one of the founders of molecular 
biology.

Dr. Frederick Sanger
is a British biochemist and molecular biologist Dr. Frederick Sanger is a 
two time Nobel Prize winner. Sanger determined the complete amino acid 
sequence of insulin and in doing so proved that proteins have specific 
structures. He also helped develop the chain termination method of DNA 
sequencing. As a result of these discoveries Sanger was awarded Nobel 
Prizes for both, once in 1958 and again in 1980.

Edward Buchner 

was born in Munich in 1860. He was awarded the Nobel Prize in 1907 
as a result of biochemical investigations and discovery of non-cellular 
fermentation. He also discovered that alcoholic fermentation of sugars 
is caused by yeast enzymes and not yeast cells and hence discovered 
zymase.

Read about other famous scientists at 
www.sciencetechnologyaction.com

Revise the Terms

Can you recall the meaning of these terms? Revising the 
terminology is a powerful aid for recall and retention. 

Biomolecule; carbon; compound; organism; monosaccharide; 
amino acids; glycerol; fatty acids; nucleotides; disaccharide; 
polysaccharide; starch; cellulose; glycogen; protein; lipids; nucleic 
acids; DNA; RNA; cell membrane; cell; vitamins; macromolecule; 
polypeptide; peptide bond; disease; anaemia; haemoglobin; 
metabolism; enzyme; catalyst; hormone; anabolism; catabolism; 
connective tissue; muscle; skin; hair; collagen; myosin; actin; 
keratin; gene expression; specific immune system; antibodies; 
DNA bases; gene; locus; transcription; messenger RNA; nucleus; 
cytoplasm; ribosome; translation; eukaryotic cell; protein 
synthesis; tissue; diabetes; insulin; haemophilia; hypothyroidism; 
hyperthyroidism; hormone replacement therapy; pharming; 
genetically modified organism; bacteria; prokaryotic cells; yeast; 
plant; animal; secretion; mammary glands; milk. 

Check out the Glossary of Terms at 
www.sciencetechnologyaction.com

Check your answers to these questions on 
www.sciencetechnologyaction.com

True or False

Indicate whether the following are true (T) or false (F) 
by drawing a circle around T or F.

(a) An organic substance is also known as a biomolecule.

(b) Starch is a disaccharide. 

(c) A bilipid layer is the foundation of cell membranes.
 
(d) Enzymes are specific biological catalysts. 
 
(e) Peptide bonds link glucoses in starch and cellulose.
 
(f)  The sequence of phosphate and sugar in DNA is the  

genetic code.

(g)  The position of a gene on a chromosome is called its locus.

(h)  mRNA is a complementary copy of the gene base sequence.

(i) Protein synthesis involves transcription and translation. 

(j)  Commercial production of human proteins is called farming.

(k)  The DNA base sequence is related to a protein’s amino acid 
sequence.

(l)  Transcription and translation of a gene is known as gene 
expression.
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                          Carbohydrate             Protein                 Fat

Oxygen                ✓ 
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What is a biomolecule?
Biomolecules are carbon compounds produced by living 
organisms. They fall into three size classes – small, medium 
and large. The small biomolecules, monosaccharides, amino 
acids, glycerol, fatty acids, nucleotides are the building blocks 
of the larger biomolecules. 

Monosaccharides join together forming disaccharides and polysaccharides 
(starch, cellulose and glycogen). Amino acids link in specific sequences 
forming proteins. Glycerol and fatty acids join forming lipids and with 
nucleotides link together forming the nucleic acids (DNA, RNA).

Lipids act as the building blocks for cell membranes by organising into a double 
layer; these bilipid membranes perform many vital functions for cells.

Our thirteen vitamins are another group of biomolecules but are 
chemically unrelated.

What is a protein? 
A protein is a macromolecule. It is composed of one or more chains of 
amino acids. Each long chain of amino acids is called a polypeptide – the 
chemical bond linking adjacent amino acids called a peptide bond. 

The gene is at a particular position or locus on the DNA, one of its two 
strands. An enzyme unzips the DNA at this locus, exposing the information. 
The gene base sequence is copied as a complementary base sequence 
in the form of messenger RNA (mRNA). After sufficient copies have been 
made, the gene is closed off and the locus zipped up again.

The mRNAs pass out of the nucleus to the cytoplasm. There, ribosomes – 
the nano-sewing machines – attach to the mRNA and translate its specific 
base sequence into a specific sequence of amino acids. 

Many newly formed raw proteins made by eukaryotic cells then undergo 
modification by special processes and then form the final functional 
biomolecule.

What are the connections between disease 
and protein synthesis?
Faulty protein production has many potential causes. The gene base 
sequence could be wrong. The process of gene expression may be 
defective so that an expression is inhibited or activated at inappropriate 
times, for the wrong duration or in unsuitable tissue types. Possibly, the 
specific tissue is absent from the body as in the case of diabetes I, where 
the insulin-secreting cells have been destroyed. Haemophilia, diabetes 
I, sickle cell anaemia, hypothyroidism, hyperthyroidism and dwarfism are 
some examples of diseases of flawed protein production.

Some medical treatments supply the missing human form of the protein. 
An example is insulin replacement therapy for diabetes.

What is the source of the therapeutic 
human proteins?
Many of these proteins are made by pharming genetically modified 
bacteria. The human gene for the protein is inserted in the bacteria’s DNA 
along with its expression regulation section. 

Prokaryotic cells cannot make some human proteins and so genetically 
modified yeast, plants and animals are used for their production on a 
commercial scale. It makes sense to limit the expression of the human 
gene to cells that are structurally specialised by large-scale protein 
production and secretion. 

Genetically modified sheep now produce a specific human blood-clotting 
factor. The inserted human gene is expressed in the mammary glands and 
the protein is extracted from ewe’s milk. Similarly, specific antibodies can 
be obtained in the “egg-white” of eggs produced by genetically modified 
chickens.

Is it possible to produce new proteins?
Yes. Any particular sequence of amino acids can be produced. By knowing 
the amino acid sequence the DNA gene base sequence can be calculated 
and the ‘new’ gene can be made in the lab. Then, it can be inserted into 
the DNA of a suitable host cell and activated to be expressed, leading to 
the production of a new ‘designer’ protein.

Protein Research at the Department 
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The Department of Agriculture and Food provides funding 
to Universities, Institutes of Technology and Public Research 
Institutes who are doing important scientific work in the food 
industry. You may be surprised to learn that there are hundreds 
of such projects and they all involve skilled science workers. 
They are carrying out research on many areas including, 
cheese, meat, eggs, food safety and general nutrition.  

Many of the projects are concerned with proteins which 
are essential to human existence. For example one project 
is isolating and characterising previously unidentified  
anti-microbial peptides in chickens. Anti-microbial peptides 
are short proteins and are a natural part of the immune system. 
To date, eleven novel anti-microbial peptides have been 
discovered and have demonstrated promising anti-microbial 
activity. The anti-microbial peptides found in chickens could 
be given to poultry and other farm animals to improve their 
immune systems. Chicken anti-microbial peptides could 
also be added to foods for people with special needs, such 
as immuno-suppressed or older people who have increased 
risk of infection. By enhancing natural immunity with anti-
microbial peptides, antibiotics may be replaced.

You can find out about the interesting work of the Department 
by visiting their web site at www.agriculture.gov.ie or www.
sciencetechnologyaction.com. The Department also 
provides a service called RELAY, where all the information 
about food research in Ireland can be found. RELAY provides 
updates on all the researchers, their projects, publications 
and keeps food companies informed on new research 
developments. 

Try it at www.relayresearch.ie
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The sequence of amino acids is crucial - the disease sickle cell anaemia 
is caused by one amino acid being in the wrong place in haemoglobin. 
Therefore, the system for organising the exact number and sequence of 
amino acids for proteins must be highly accurate and efficient.

What are the major functions of proteins? 
Proteins play important structural and metabolic roles in the human body. 
Enzymes (biological catalysts) and protein-based hormones regulate 
anabolic and catabolic reactions. Anabolic reactions are ones where 
complex biomolecules are made from smaller simpler ones. These 
reactions use up a lot of energy. Catabolic reactions are the breakdown of 
these large complex biomolecules in smaller ones, releasing energy. 

The major structural roles of proteins include connective tissues, muscles, 
outer skin, layer and hair. Collagen, found in connective tissue, is our most 
abundant protein. Myosin and actin are the main muscle proteins and 
keratin is the main material in our hair and outer protective skin layer.

Other roles for protein include packaging DNA, gene expression, elements 
of cell membranes, an energy source and our specific immune system 
which uses proteins called antibodies.

How is the number and sequence
of amino acids determined?
The sequence of bases in DNA carries the information for the sequence of 
amino acids for each different protein. Each unique DNA base sequence 
for each specific protein is called a gene. 

How is a DNA base sequence used to make 
a specific sequence of amino acids?
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Examination Questions   

2005 Ordinary Level

The table below includes some common elements found in food. 
Complete the table by putting a tick (✓) in the box if an element is present 
and a cross (x) if an element is absent. Two boxes have been completed 
as examples.

2004 Higher Level

 What is metabolism? 
  Describe briefly the part played by enzymes in metabolism. (9)

2004: State Examinations Commission: 
Higher Sample Paper

Answer the following in relation to protein synthesis.

 (i) Outline the main events of transcription.

 (ii) What is a triplet? State the role of a triplet.

 (iii) Describe the role of tRNA. (24)

The genetic code incorporated into the DNA molecule finds its expression 
in part in the formation of protein. This formation requires the involvement 
of a number of RNA molecules. List these RNA molecules and briefly 
describe the role of each of them. (24)

2004: State Examinations Commission: 
Sample Paper.

 (i) Name a fat-soluble vitamin. 

 (ii) State a good source of this vitamin in the human diet.          

 (iii)  What disease can you get if this vitamin is absent    
from your diet? 

For further examples of past paper exam questions check 
out www.sciencetechnologyaction.com

Syllabus Reference

Leaving Certificate Biology: 

1.3.4 Biomolecular Sources and the Components of Food, 

1.3.6. Structural Role of Biomolecules, 

2.5.5 Protein Synthesis

2.5.9 Genetic engineering

H 2.5.15 Protein Synthesis (Extended Study)

Did You Know?

In ancient times the conversion of saps, vegetable and fruit juices to wine 
was attributed to the gods e.g. Bacchus of ancient Rome.

Learning Objectives

On completing this lesson the student should be able to:

• List the major functions of proteins

• Outline the process by which a protein is made

• Cite examples of diseases where protein production is flawed

• Describe how therapeutic human proteins are produced

• Identify food samples containing protein

• Recognise heat denaturation of protein

•    Outline contributions made by scientists to our knowledge
 of proteins

General Learning Points

• Proteins are complex polymers.

• Amino acids are the subunits of protein.

•  A particular protein has a specific number and sequence of amino 
acids.

•  The synthesis of a particular protein is controlled by a specific gene 
– one gene one protein.

•  The base sequence  of the gene determines the amino acid sequence 
of the protein.

• All enzymes are protein but not all proteins are enzymes.

•  Proteins have many different roles in the life of a cell and organism.

•  The complex structure of proteins was only determined by very 
detailed work over a long time by many dedicated scientists.

• Many health problems are caused by faulty protein synthesis.

•  As a result of scientific research is it now possible to produce ‘designer 
proteins’ with new unique amino acid sequences and new metabolic 
properties. Will we be able to improve on nature?

Practical Activities  

• Conduct a qualitative test of food samples for protein.

Mandatory Experiment 
•  Observe heat denaturation of protein by heating egg white in  

boiling water.

Investigative Activities
•  Find the names of the 20 different amino acids that form proteins.

•  List the amino acids that we cannot make from other biomolecules, 
we can only get a supply of them in our diet – these are known as the 
essential amino acids.

•  List the amino acids that are named on food labels. 

•  The origin of the word ‘enzyme’ and the reason for the name.  

•  Find the recommended daily allowance (RDA) of protein in the diet.

•  Distinguish between first and second class source of dietary protein.

•  Which famous poisons produce the effect by inhibiting   
enzyme action?

•  Revise the structure of cell membranes. 

•  Revise, in detail, the process of protein synthesis.

Biographical Notes

Linus Pauling 

is the only man in the world to have won two unshared Nobel Prizes. In 
1954, for Chemistry and again in 1962, for Peace. Pauling was a pioneer 
in the application of quantum mechanics to chemistry, and in 1954 was 
awarded the Nobel Prize in chemistry for his work describing the nature 
of chemical bonds. He also made important contributions to crystal and 
protein structure determination, and was one of the founders of molecular 
biology.

Dr. Frederick Sanger
is a British biochemist and molecular biologist Dr. Frederick Sanger is a 
two time Nobel Prize winner. Sanger determined the complete amino acid 
sequence of insulin and in doing so proved that proteins have specific 
structures. He also helped develop the chain termination method of DNA 
sequencing. As a result of these discoveries Sanger was awarded Nobel 
Prizes for both, once in 1958 and again in 1980.

Edward Buchner 

was born in Munich in 1860. He was awarded the Nobel Prize in 1907 
as a result of biochemical investigations and discovery of non-cellular 
fermentation. He also discovered that alcoholic fermentation of sugars 
is caused by yeast enzymes and not yeast cells and hence discovered 
zymase.

Read about other famous scientists at 
www.sciencetechnologyaction.com

Revise the Terms

Can you recall the meaning of these terms? Revising the 
terminology is a powerful aid for recall and retention. 

Biomolecule; carbon; compound; organism; monosaccharide; 
amino acids; glycerol; fatty acids; nucleotides; disaccharide; 
polysaccharide; starch; cellulose; glycogen; protein; lipids; nucleic 
acids; DNA; RNA; cell membrane; cell; vitamins; macromolecule; 
polypeptide; peptide bond; disease; anaemia; haemoglobin; 
metabolism; enzyme; catalyst; hormone; anabolism; catabolism; 
connective tissue; muscle; skin; hair; collagen; myosin; actin; 
keratin; gene expression; specific immune system; antibodies; 
DNA bases; gene; locus; transcription; messenger RNA; nucleus; 
cytoplasm; ribosome; translation; eukaryotic cell; protein 
synthesis; tissue; diabetes; insulin; haemophilia; hypothyroidism; 
hyperthyroidism; hormone replacement therapy; pharming; 
genetically modified organism; bacteria; prokaryotic cells; yeast; 
plant; animal; secretion; mammary glands; milk. 

Check out the Glossary of Terms at 
www.sciencetechnologyaction.com

Check your answers to these questions on 
www.sciencetechnologyaction.com

True or False

Indicate whether the following are true (T) or false (F) 
by drawing a circle around T or F.

(a) An organic substance is also known as a biomolecule.

(b) Starch is a disaccharide. 

(c) A bilipid layer is the foundation of cell membranes.
 
(d) Enzymes are specific biological catalysts. 
 
(e) Peptide bonds link glucoses in starch and cellulose.
 
(f)  The sequence of phosphate and sugar in DNA is the  

genetic code.

(g)  The position of a gene on a chromosome is called its locus.

(h)  mRNA is a complementary copy of the gene base sequence.

(i) Protein synthesis involves transcription and translation. 

(j)  Commercial production of human proteins is called farming.

(k)  The DNA base sequence is related to a protein’s amino acid 
sequence.

(l)  Transcription and translation of a gene is known as gene 
expression.
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