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Every PhD student must pass a preliminary exam at the end of their first year (distinct from the qualifying 
exam). The preliminary exam will consist of a set of 8"#9:;<=>?@< taken from the list below, 
representing ABB#<;C;@#DA=;E?F>;< (A-G). Each question will be scored on a “pass/fail” basis, with the 
following results:  
• Pass all 20 – you pass, and will be taken to lunch by two or more members of the BIPG faculty. 
• Pass 16-19 (80% or more) – you have passed the exam. 
• Pass 14-15 (70-75%) – you will be allowed to retake the exam with 
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4. Introns were originally considered to be “junk DNA”, but they can play several important roles. 
What roles are played by introns? 

5. What are the major types and consequences of alternative splicing? 
6. What is an allele? 
7. What is epigenetics? 
8. What is meant by the terms: dominant, recessive, epistasis, and mixed dominance? 
9. What are the basic steps in getting from a gene to a protein in mammalian cells? How is this 

process different in bacterial cells? 
10. What is “codon bias”? Does it have biological functions? 
11. How are genes controlled (turned “on” and “off”) in mammalian cells? 
12. What are the major steps in cell division for mammalian cells? 
13. Name 8-10
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8. Why is the polymerase chain reaction (PCR) employed during sample preparation in most 
microarray experiments? 

9. Describe a method for incorporation of a fluorescent probe into a sample during PCR reactions. 
10. Identify and briefly describe the process by which nucleic acid sample target sequences bind to 

the probes on a microarray. 
11. During a study utilizing microarrays, it was determined that the mRNA for a specific 

transcription factor was expressed at dramatically higher levels in diseased patients versus normal 
patients; however, mRNAs from genes regulated by this transcription 
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9. What is pseudocode? How is it different from a programming language? 
10. What are “Big‐O” and “Big-Omega” Notations? 
11. If the following polynomial determines time complexity of an algorithm, what is the Big-O of the 

algorithm? 
 

12. What are NP‐Complete Problems? 
13. What is performance guarantee 


