Transcription and Translation

1. Which process takes place in the nucleus?  ___ transcription     ___ translation

2. Complete the following table.
	Base-Pairing Rules for Complementary Nucleotides:

	between the two strands 
of a DNA double helix
	between DNA and RNA
(during transcription)

	G pairs with C.
	G pairs with C____.

	T pairs with A.
	T in DNA pairs with _A___ in RNA.
A in DNA pairs with _U___ in RNA.



3. Fill in the blanks in this table to summarize the differences between DNA replication and transcription. 
	DNA replication
	Transcription

	The whole chromosome is replicated.
	__________DNA_________is transcribed to make mRNA.

	DNA is made. 
DNA is double-stranded.
	mRNA is made. 
 mRNA is __single_____________ -stranded.

	T = thymine is used in DNA,               
so A pairs with T in DNA.
	T = thymine is replaced by _U__ = uracil in RNA,                       
so A in DNA pairs with _U__ in mRNA.


 

4. This table gives some examples of tRNA anti-codons with their corresponding amino acids. Complete this table to show the mRNA codon that is complementary to each tRNA anti-codon.

	Codon in mRNA
	GUG
	GAG
	CUG
	CCU
	CAU
	ACU

	Anti-codon in tRNA 
	CAC
	CUC
	GAC
	GGA
	GUA
	UGA

	Amino acid carried 
       by this tRNA
	Val
(Valine)
	Glu 
(Glutamic acid)
	Leu
(Leucine)
	Pro
(Proline)
	His
(Histidine)
	Thr
(Threonine)




Different versions of the same gene are called different alleles.  These different alleles share the same general sequence of nucleotides, but they differ by at least one nucleotide in the sequence.  

Different alleles can result in different characteristics as follows:

Different alleles of a gene have a different nucleotide sequence

          different nucleotide sequence in mRNA  (transcription)

     different amino acid sequence in a protein (translation)

 different structure and function of the protein
       (e.g. normal enzyme vs. defective enzyme)

 different characteristics 
 	(e.g. normal skin and hair color vs. albinism)



5. Complete this table.  (Use the genetic code to complete translation).

	Normal TYROSINASE allele
	AATCCCGGAAACCATGAC

	Transcription produces:
	codon1
	codon 2
	codon 3
	codon 4
	codon 5
	codon 6

	 Normal Tyrosinase mRNA
	UUA
	GGG
	CCU
	UUG
	GUA
	CUG

	Translation produces:
	amino acid 1
	amino acid 2
	amino acid 3
	amino acid 4
	amino acid 5
	amino acid 6

	 Normal Tyrosinase Protein
	Leu
	Gly
	Pro
	Leu
	Val
	Leu

	

	Siamese TYROSINASE allele
	 AATCCCAGAAACCATGACD


	Transcription produces:
	codon 1
	codon 2
	codon 3
	codon 4
	codon 5
	codon 6

	 Siamese Tyrosinase mRNA
	UUA
	GGG
	UCU
	UUG
	GUA
	CUG

	Translation produces:
	amino acid 1
	amino acid 2
	amino acid 3
	amino acid 4
	amino acid 5
	amino acid 6

	 Siamese Tyrosinase Protein
	LEU
	GLY
	SER
	LEU
	VAL
	LEU



6. These sequences are a small part of the tyrosinase gene in normally colored cats and Siamese cats. Circle the mutated nucleotide. What kind of mutation is this?
Answer: point mutation (Transition)
[image: ]


7. This is a different mutation in the tyrosinase gene. Circle the mutated nucleotide. What kind of mutation is this?
Answer: Point mutation (Transversion)


	Normal TYROSINASE allele
	AATCCCGGAAACCATGAC

	Transcription produces:
	codon1
	codon 2
	codon 3
	codon 4
	codon 5
	codon 6

	 Normal Tyrosinase mRNA
	UUA
	GGG
	CCU
	UUG
	GUA
	CUG

	Translation produces:
	amino acid 1
	amino acid 2
	amino acid 3
	amino acid 4
	amino acid 5
	amino acid 6

	 Normal Tyrosinase Protein
	Leu
	Gly
	Pro
	Leu
	Val
	Leu

	

	Mutated TYROSINASE allele
	 AATCCCTGAAACCATGACD


	Transcription produces:
	codon 1
	codon 2
	codon 3
	codon 4
	codon 5
	codon 6

	 Mutated Tyrosinase mRNA
	UUA
	GGG
	ACU
	UUG
	GUA
	CUG

	Translation produces:
	amino acid 1
	amino acid 2
	amino acid 3
	amino acid 4
	amino acid 5
	amino acid 6

	 Mutated Tyrosinase Protein
	Leu
	Gly
	Thr
	Leu
	Val
	Leu



8. What do you predict the phenotype of a cat that is homozygous for the mutated tyrosinase allele will be?

[bookmark: _GoBack]Answer: The cat will be albino
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Fig. 169 Genetic code. The mRNA codons of the genetic code arranged in a GENETIC DICTIONARY
(see Fig. 27 for the AMINO ACID abbreviations).




