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Proteins and protein synthesis 

1.
Complete the following sentences, using the words or groups of words in the box below. You may use some words more than once.

	•
20

•
amino acids

•
attaches

•
AUG triplet 

•
cell

•
complete

•
DNA

•
double helix
	•
folds

•
genetic code 

•
human body

•
immunity

•
leave(s)

•
link

•
manufacture
	•
messenger RNA

•
most

•
nucleotide(s)

•
nucleus

•
protein synthesis

•
proteins 

•
ribonucleic acid 
	•
ribose

•
ribosome(s)

•
strand

•
transcription

•
transfer

•
UAG

•
uracil



a)
The character traits of an organism are determined by __________________________, which are molecules that play a specific role in the organism. Examples of their functions include support, transport of substances, __________________________ and catalysis. The __________________________ contains over 100 000 different proteins, each with a very specific role.

b)
Proteins consist of a chain of small units called “__________________________.” The sequence of amino acids in the chain determines the role a protein will play. There are __________________________ different amino acids involved in making proteins. Some __________________________ contain up to 600 amino acids, but __________________________ contain between 100 and 200. 

c)
DNA molecules are responsible for protein __________________________. They are formed of __________________________, while proteins are made of __________________________. 

d)
Every __________________________ is able to make its own proteins. The genes responsible for protein manufacture are in the __________________________, while the 


actual process occurs outside the nucleus, with the help of __________________________. Protein manufacture is usually referred to as “__________________________.”

e)
In the course of _________________________, since DNA cannot ________________________ the nucleus, the cell uses a messenger, called “RNA.” It is a molecule of __________________________, whose structure is very similar to that of a __________________________ molecule.

f)
There are a few differences between RNA and DNA molecules. RNA is usually formed of a single __________________________, while DNA has two. __________________________ (U) replaces thymine (T) in RNA. In addition, the sugar that forms the sides of the molecule is __________________________ in RNA, and deoxyribose in DNA.

g)
Two types of RNA are involved in protein synthesis: __________________________ (mRNA) and __________________________ RNA (tRNA). mRNA molecules are messengers that carry information from the gene to the __________________________. tRNA transfer the __________________________ from the cell’s cytoplasm to the ribosomes in order to make proteins. 

h)
Protein synthesis through a ribosome’s reading of genetic information from the nucleus can be summarized in four stages: the __________________________ of DNA into messenger RNA, the attachment of the messenger RNA to the ribosome, the translation of the __________________________ into a protein, and the end of protein synthesis. 

i)
The stage of DNA __________________________ into mRNA occurs when the __________________________ of the DNA is “unzipped,” and an mRNA molecule is built by copying the __________________________ sequence, following the rules of base pairing. The genetic information is thus copied, and the DNA never __________________________ the nucleus. 

j)
After its synthesis, the mRNA leaves the nucleus and __________________________ 
itself to a ribosome. The ribosome slides over the mRNA and reads the __________________________ by groups of three. When it comes across an __________________________, the protein building begins. 

k)
During the stage of mRNA translation into a protein, the ribosome reads all the ________________________ triplets, one after another. Each triplet determines the amino acid that will be added to the chain according to a ________________________. The amino acids are brought to the chain by tRNA, which carry the nucleotide triplets complementary to those of the mRNA on one side and the appropriate amino acid on the other. The amino acids then ________________________ together, and the tRNA is released. 

l)
The final stage, the end of protein synthesis, occurs when the ribosome encounters a UAA, ________________________ or UGA triplet. This indicates that the amino acid chain is ________________________. The protein is then released from the ribosome and ________________________ into its functional shape, ready to perform its role in the body.

2.
Name three tasks proteins perform in organisms. For each task, give an example.

	
	Answers will vary. Examples: Three tasks from the following: support (for example, elastin makes the skin firmstiffness and elasticity to the skine donne

	
	skin firm yet elastic); transport of substances (for example, hemoglobin carries oxygen in the blood);

	
	control and message relay (for example, insulin helps to control the amount of sugar in the blood); 

	
	immunity (for example, antibodies protect us from disease); catalysis (for example, amylase breaks digestion of starch).

	
	down starch to speed up digestion).

	
	

	
	

	
	


3. 
Using the information in Appendix 4 on page 529 of the textbook, determine the sequence of amino acids in each of the following protein segments.

a)
…– ACC – AAC – CUC – UUU – GGC – …


Abbreviations for amino acids: 
	
	… – Thr – Asn – Leu – Phe – Gly – …



Names of amino acids: 

	
	…– threonine – asparagine – leucine – phenylalanine – glycine – …

	
	


b)
AUG – CCU – UGG – GUU – CGU – …


Abbreviations for amino acids:

	
	Met – Pro – Trp – Val – Arg – …



Names of amino acids:
	
	Methionine – proline – tryptophan – valine – arginine – …
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Support activities – Second Year of Secondary Cycle Two





proteins





human body





immunity





amino acids





20





proteins 





most





manufacture





nucleotides





amino acids





cell 





nucleus





ribosomes





protein synthesis





ribose





Uracil





strand





DNA





ribonucleic acid





leave 





protein synthesis





amino acids





ribosome





transfer





messenger RNA 





transcription





messenger RNA





leaves





nucleotide





double helix





transcription





AUG triplet





nucleotides





attaches





link





nucleotide





genetic code





folds





complete





UAG
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