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Section 7.1: From Gene to Protein 
7.1 Section Questions, page 318 
1. Beadle and Tatum found that they could cause mutations in cells limiting the cells’ ability to 
produce certain molecules, like arginine, essential to regular metabolism. The mutations could 
take place in any of the enzymes involved in the multistep process of arginine synthesis.  
2. Beadle and Tatum’s observation that different mutant strains of Neurospora required the 
addition of different nutrients to the minimal medium (MM) in order to grow is a result of the 
random mutations caused by the X-ray radiation. The radiation altered the genetic code in 
different genes involved in the synthesis of different essential molecules.   
3.  

     
4. The three major classes of RNA are: mRNA, which carries genetic information stored in DNA 
out of the nucleus to be coded into proteins at a ribosome; rRNA, which combines with proteins 
to form catalytic portions of ribosomes that facilitate peptide production; and tRNA, which are 
small clover-leaf shaped RNA units that translate mRNA code into amino acids during 
translation at the ribosome.     
5. The purpose of transcription is to turn the genetic code found in DNA into RNA. In 
eukaryotes transcription takes place in the nucleus. After transcription, RNA exits the nucleus to 
find a ribosome in the cytosol where it codes during translation. In prokaryotes, transcription and 
translation both take place in the cytosol. Translation involves the formation of a peptide chain 
from mRNA code that is being read by tRNA molecules associated to the next amino acid in the 
growing peptide.  
6.  The transcription of the fragment sequence into mRNA is: 
UUAACGUAUAUGCCCUUUAUGCUGGCC. 
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7. Given:  Number of nucleic bases  y = 4  
  Number of bases in a codon  n4 = 4 
       n5 = 5 
Required: Total combinations of codons that could be generated using a four-base codon, C4. 
  Total combinations of codons that could be generated using a five-base codon, C5. 
Analysis: combinations of codons, C = yn 
Solution: Step1. Substitute the number of bases in a codon and the number of nucleic acids into 
the equation.  
    C4 = yn 

    C4 = (4)(4) 

    C4 = 256 
Step 2. Repeat step 1 for the five-base codon. 
    C5 = yn 

    C5 = (4)(5) 

    C5 = 1024 
Statement: A genetic code that is based on a four-base codon can generate 256 unique 
combinations. A genetic code that is based on a five-base codon can generate 1024 unique 
combinations. 
8. (a) The amino acid that is assembled from the mRNA is Met-Leu-Ala-His-Arg-Gly-Phe. 
(b) The following mRNA codes for the same polypeptide but contains 8 changes: AUG UUA 
GCA CAC AGA GGC UUC. 
9. (a) Possible RNA codons that could code for Arg-Trp are: CGUUGG; CGCUGG; CGAUGG; 
CGGUGG; AGAUGG; AGGUGG. 
(b) Possible RNA codons that could code for Leu-Pro are: UUACCU; UUACCC; UUACCA; 
UUACCG; UUGCCU; UUGCCC; UUGCCA; UUGCCG; CUUCCU; CUUCCC; CUUCCA; 
CUUCCG; CUCCCU; CUCCCC; CUCCCA; CUCCCG; CUACCU; CUACCC; CUACCA; 
CUACCG; CUGCCU; CUGCCC; CUGCCA; CUGCCG. 
(c) Possible RNA codons that could code for Met-Phe-Trp are: AUGUUUUGG and 
AUGUUCUGG. 
10. A start codon initiates translation and codes for the amino acid methionine. A stop codon 
does not code for an amino acid and instead binds a factor that releases the mRNA and protein 
from the ribosome.  
11. The wobble hypothesis states that there is a redundancy built into the genetic code such that 
several different combinations of codons may code for the same amino acid. Usually the 
redundancy is in the third base of the codon. 
12. Answers may vary. Sample answer: A double stranded piece of DNA associated with the 
peptide Met-Leu-His-Asn-Ala is as follows:  
3'-TACGAAGTATTACGGACT-5' template strand 
5'-ATGCTTCATAATGCCTGA-3' 
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