
























Chemistry 4055 (Spring 2013) 

Biochemistry I- Introduction to the Chemistry of the Animal Cell 

Chapter 9 HW Assignment 

 

1. What is the difference between DNA sticky ends and blunt ends produced by restriction 

enzymes? 

 

The restriction enzymes that produce sticky ends leave staggered cuts on the two DNA strands, 

leaving two to four nucleotides of one strand unpaired at each resulting end. The strands can 

base-pair with each other or with complementary sticky ends of other DNA fragments. These 

strands are far more efficient at ligating than blunt end strands. The blunt ends are formed by 

cleaving both strands of DNA at the opposing phosphodiester bonds, leaving no unpaired bases 

on the ends. 

 

2. Say you have been diligently working on inserting a DNA fragment into a plasmid with a gene 

for ampicillin resistance and after transforming your cells you are ready to determine which cells 

contain the DNA fragment. You check the refrigerator to look for your agar plates containing 

ampicillin but notice you do not have any more left. You decide to see if Professor Tinoco has 

any and find that he has a stack of them but he made them when he was a grad student…many 

years ago! You decide “what the heck” and go ahead and use them. On one plate you load your 

cells that you transformed and on another plate you load cells that you did not transform. The 

next morning you find that both plates have cells on them as shown below. What does this data 

tell you? 

 
 

The data indicate that the plates are way too old and that the ampicillin has expired. 

 

What would have been the correct way to do this experiment? How would you determine 

whether a particular cell colony has your desired DNA fragment? 

 



The correct approach would have been to make fresh agar plates containing fresh ampicillin. The 

colonies that would grow on these plates would certainly contain the plasmid but not necessarily 

the DNA fragment. One would then have to select representative members of different colonies 

and then culture them to produce a good amount of recombinant DNA. The recombinant DNA 

could then be digested with a restriction enzyme to separate the DNA fragment from the plasmid 

and run on an agarose gel. The DNA band that would correspond to the number of base pairs 

expected for the DNA fragment could then be cut out, purified, and sequenced by the Sanger 

method.  

 

 

 

3. The following DNA duplex sequence is a modified form of a gene that you are interested in 

 
5’-GATATCAGGAGGTATGXXXTAAGATATC-3’ 

3’-CTATAGTCCTCCATACxxxATTCTATAG-5’ 

 

where XXX is the 5’-3’ sequence of your gene and xxx is the complementary 3’-5’ 

strand. 

 

a. What would be the mRNA sequence transcribed from the intact DNA duplex present in a 

bacterial expression vector? 

 
5’-GAUAUCAGGAGGUAUGXXXUAAGAUAUC-3’ 

 

 

b. If you obtained your gene from a commercially available plasmid, what forward and reverse 

primers should you use to obtain the modified gene presented above by PCR? 

 

Forward primer: 5’-GATATCAGGAGGTATGX-3’ 

Reverse primer: 3’-xATTCTATAG-5’ 

 

Where X and x are 18 to 20 nucleotides from the sequence of your gene. 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. A gene is inserted into the pCMV6-AC-His expression vector (see below) using the NOT I 

restriction enzyme. What is the most efficient way to purify the protein that is expressed? What 

would happen if your insert contained a stop codon? 

 

 
The pCMV6-AC-His expression vector contains a His-tag and so your protein will be His-tagged 

and you can use a Ni
2+

-NTA column to affinity purify your protein. However, if your gene 

contains a stop codon then it would be expressed without the His tag and can not be affinity 

purified. 
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