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1. Dr. Oliver Smithies is a British·bom American geneticist and Nobel laureate who 
developed electrophoresis in 1995 and co-discovered homologous recombination. 

a). Please describe the principles and applications of the several 
electrophoresis methods such as SDS-PAGE, IEF electrophoresis and so on. 
You could make a table to compare these approaches (15%). 

b). Please describe the homologous recombination and illustrated how 
transgenic and knock out mice is generated? (10%) How to make tissue/organ 
specific genetic knock out animal? (5%) 

2. Please answer the following questions: 

a). Transcription - (5%) 

i. Transcription is the process that transfers information from _ to 

ii. In eukaryotic organisms, transcription occurs in the: 

a. Nucleus b. Ribosome c. Membrane 


b). Translation - (5%) 


i. Translation is tbe process tbat transfers information from ___to 

Ii. In eukaryotic organisms, translation occurs in the: 

a. J\ucleus b. Ribosome c. Membrane 

The following DNA sequence encodes a hypothetical polypeptide called 10M in the 
hypotbetical bacteria E. Unknuwn. Transcription starts at and includes the C/G base pair in 
bold letter. The underlined T/A base pair indicates the tenninator. 

5'-ITCCCCTATGGATGGTCA TCT ACGATGCCCCCATCACT AAAGCTIG-3' 
3'-AAGGGGATACCTACCAGTAGATGCTACGGGGGTAGTGATITCGA.6.C-5' 

c). What are the first? bases of the transcribed RNA? Please also label the 5' and 3' ends. 
(5%) 

d). Wbat are the first 4 amino acids of the subsequent polypeptide? Make sure you have 
labeled the N- and C- tennini. (5%) 

e). How many total amino acids are encoded in this polypeptide? (5%) 
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You identifY a strain of bacteria containing a mutant tRNA that enabled il to add a tryptophan 
residue when it recognizes the codon (JAG in the mRNA 

f). What is the sequence of the anticodon of the mutant tRNA? Please make sure you have 
labeled the 5' and 3' ends. (5%) 

g). In the presence of the mutant tRNA, the 10M polypeptide would be: (2%) 

a. the same length 
b. shorter 
c. longer 

Why,?(3%) 

3. \Vhich cfthe following could change gene regulation (select all that apply) (5%) 

a). Deleting a promoter 

b). Moving a yeast culture to a new food source 

c),. Raising the temperature ofa bacterial culture 

d). Mutating a repressor gene, such that the resulting protein no longer functions 

4. As you would like to create the genomic library (starting with an EcoRI digesting of the 
DNA), and identifY one vector that contains your X.genc. Now you decide to analyze this 
vector further and therefore cut the vector with EcoRT followed by purification of the 
genomic insert. Then the insert products were digested with 2 different restriction entymes 
SpaT! and HindTlI. You obtain the following results after electrophoresis: 
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a), Draw a map of the genomic insert indicating restriction sites for the enzymes 
Span and HindIII. EcoRI sites are already shown for you. Be sure to include 
di~tances. (10%) 
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b). You thus perfonn a sequencing of the DNA fragment and separate on a gel. Part of 
the gel image was illustrtaed as follow' 
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VlThat is the sequence represented on the gel? Be sure to indicate the 5' and 3' ends. 
(10%) 

After sequencing the X-gene obtained from your genomic library, you find a 32 base 
pair insert in the middle of it that does not correspond to the mRNA for the X 
protein. VlThat is it? (5%) 

If you want to express the X-gene in E. coli., given the above results, would you want 
to use genomic or cDNA library for this experiment? "Vhy? (5%) 
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