Bio 101 Test 4  
Study Guide
Test 4 will cover Chapters 10 and parts of 11 & 12
Test Format: Multiple choice, matching, true/false, label parts of diagrams

For each chapter:

· Read “Reviewing the concepts” 
· Do “Connecting the concepts”
· Try to answer as many questions as you can in “Testing your knowledge”
Chapter 10:  Molecular biology of the gene
· 10.1
Experiments have shown that ________ is the genetic material in cells

· 10.2-10.3
Learn the structure of DNA and RNA. What are the long names of these two?  What kind of molecules are these? What are the monomers of these?
· What is a nucleotide? Know the three parts of a nucleotide. What are the differences between DNA nucleotides and RNA nucleotides?
· What is the back bone of DNA and RNA made out of?  

· Of the nitrogenous bases, which ones are present in DNA, which ones in RNA, which are purines, which are pyrimidines? Know the base pairing rules. 

· What kind of bonds holds the two strands of DNA together? 
· Do DNA strands have directions? Learn how you find the 5’ and 3’ ends of DNA. What does the term antiparallel mean?
· 10.4
DNA replication: Where in the cell does replication take place? When? What is the mechanism? What is the enzyme? Which direction? Why is DNA replication called semi-conservative? 
· Origin of replication: know that bacteria have a single small circular chromosome. One origin of replication is sufficient to replicate the entire chromosome.  Eukaryotes have multiple large linear chromosomes and need many origins of replication to replicate DNA in all chromosomes very quickly and efficiently. Many bubbles form in eukaryotes and eventually combined.
· Know the difference between replication of the leading strand vs. the lagging strand? Which one is synthesized continuously?
· What are three enzymes required in DNA replication?  What is the name of the enzyme that can glue pieces of DNA together?
· 10.6-10.15
What are the two major steps in the flow of genetic information from DNA (genotype) to proteins (phenotype)? 
· Transcription: Where in the cell does transcription take place? What is the mechanism? Which enzyme catalyses this?
· What happens in the three phase of transcription, initiation, elongation and termination?  What is a promoter region in a gene? Terminator region? 
· How are eukaryotic genes different from prokaryotic genes. (Prokaryotic genes don’t have introns, eukaryotic genes do) 
· What is meant by “processing” of eukaryotic RNA? Name three ways in which an RNA molecule is processed before transporting to the cytoplasm.

· Translation: Learn how the triplet codon in mRNA is translated to amino acids with the help of the genetic code. What is the role of tRNA molecules in translation? Where are anticodons located?
· Where in the cell does translation takes place? What are four components that must come together for translation? What are ribosomes made out of?
· Know the process of translation. What is a start codon and stop codon? What kind of bond is made between amino acids?
· What are mutations? What are the two major types of mutations? Name three ways in which base substitution mutations can happen. Which one is sickle –cell anemia an example of? What are consequences of mutations? 

· How do mutations arise? Name three mutagens. 
Chapter 11: How genes are Controlled (Selected topics)
· What is meant by the terms gene expression and gene regulation (11.1)?  Why is that gene expression has to be controlled (read the first two paragraphs under 11.1)
· Differentiation of various cell types is a result of expression of different genes (11.2): Know that a muscle cell, pancreas cell and blood cells (of one person) all have the same chromosomes and DNA. Then what is different about them? Different genes are expressed in them. Humans have about 22,000 genes and only a fraction of these are expressed in any given cell. (Related to the genetic switch board with 22,000 switches)
· What are the four major mechanisms for controlling gene expression?
· Packing DNA into chromosomes in eukaryotes (11.2): Learn the different levels of compaction of DNA. What are the proteins that act as the spool in wrapping DNA around in the first level of compaction called? What is the name given for the resulting structure? How long is the DNA in a human cell, if we could stretch DNA from all the chromosomes and align them against a meter rule? (Hint: two lengths of a meter stick)
· How does packing DNA controls gene expression (11.2)?
· Epigenetic control of gene expression (11.2). What is meant by epigenetic control? Does the DNA sequence change? What is methylation of bases? Which base is methylated? Does methylation activate the gene or turn the gene off. We inherited not only the ___________ but also the ____________ from our parents.
· Inactivation of one of the two X chromosomes in females (11.4). Why does this happen only in females? What is the inactivated X chromosome called? How does this produce a tortiseshell or a calico cat? What would happen if one X is not inactivated in females?

· RNA based control of gene expression (11.5) What is the percentage of the human genome that codes for the proteins? How does the small RNAs encoded by non-gene regions of the genome (located in the other 98.5%) control gene expression? What is the name of this small RNAs? Turning certain genes on artificially (in the labs) using this method is called _________________.
· Cancer genes (11.16 & 11.17):  Learn the two kinds of genes that are important in cancer. Mutation in normal genes called proto-oncogenes converts those to _____________, which cause cancer. Many proto-oncogenes produce proteins that control ____________ in the cell. The other (tumor suppressor genes) plays a role in controlling tumors. Protein products of normal tumor suppressor genes _________ (can/cannot) control cells growing out of control. But the protein product of mutated tumor suppressor genes ________   (can/cannot) control cells growing out of control. 
· (11.17)Why are rates of cancer greater in the older population than in the younger population? How many mutations must accumulate in a single normal cell to turn it into a malignant cell? How do these mutations arise?
· Carcinogens (11.19): What is a carcinogen? Mutagen? What are some of the known carcinogens? What substance is known to cause more cancer than any other? How do carcinogens cause cancer? 
Chapter 12: DNA Technology and Genomics (selected topics) 
· Introduction: What is meant by DNA technology? Name five fields that have benefited from DNA technology
· Know that the term Biotechnology and DNA technology have similar meanings, but __________ is a much broader field than ____________ (12.1)
· What is the broad meaning of the term gene cloning (12.1)? Know that genes could be transferred between organisms. What is meant by a recombinant DNA molecule? (A foreign gene is inserted into recombinant DNA).
· What are restriction enzymes? How are they used to “cut and paste” DNA into plasmids (12.2)? What is the name of the enzyme that attaches two restriction digested DNA pieces together?
· Explain how different organisms are used to mass-produce proteins of human interest (12.6)?
· Which organisms are used to produce insulin, growth hormone, Hepatitis B vaccine and blood clotting factor VIII to treat hemophilia (12.7)
· What are GMOs? Explain how GMOs are transforming agriculture (12.8).
· Describe the risks posed by the creation and culturing of GM organisms and the safeguards that have been developed to minimize these risks (12.9)
· What is meant by DNA profiling? Describe the basic steps of DNA profiling (12.11).
· Explain why it is important to sequence the genomes of humans and other organisms (12.17)?
What is the size of the human genome?

· What percentage of the human genome is coding for the proteins? (12.18) Describe the structure and possible functions of the noncoding sections of the human genome. Give the current estimate of the total number of human genes (about 22,000).
· Describe the significance of genomics to the study of evolutionary relationships and our 

understanding of the special characteristics of humans (12.21).

