Review Guide: Molecular Biology (Chapter 12)
DNA Structure and Replication: 
Sections 12-1, 12-2

1. What are the two major functions of DNA? 

2. Understand the DNA structure at the overall look: What makes the back bone of the chain, where are the bases.

3. What are the subunits of DNA (and RNA) – what do they consist of? Know to identify the subunits and their parts in a drawing of DNA. 

4. Understand why the structure of DNA enables it to be replicated.

5. How does DNA polymerase know how to accurately replicate the DNA? (focus on the template and the proofreading functions) 

6. When given a drawing of a DNA molecule – Where is the backbone – what is it made of? Where are hydrogen bonds? What do they connect? Where is a nucleotide in the overall structure? 

7. Where is the genetic information in the DNA molecule? (Is it in the bases? In the backbone? In the hydrogen bonds?) 

8. What is the relationship between DNA, chromosome and genes? 

Gene Expression: From DNA to Protein to Phenotype Section 12-3
9. When given an mRNA sequence, know to write the DNA template form which the mRNA was transcribed.

10. Know the order of events (transcription, steps of translation) leading from the gene’s DNA sequence to the amino acid order in the protein. Know each step – where it happens and what for. 

11. Know how to write the amino acid sequence according to the DNA template strand or the mRNA.

12. Know to write the correct tRNA anticodons that correspond to a given mRNA sequence.

13. What are the three structural differences between RNA and DNA?

14. What are the advantages (at least three) of using mRNA transcripts, rather than the DNA itself, as a code for protein synthesis in the ribosome? (Why not translating the protein directly onto the DNA)? 

15. What is the role of mRNA, tRNA and rRNA in protein synthesis? 
16. Know how to use the genetic code to list the amino acid sequence according to a given segment of template DNA, or of mRNA. 
Mutations: Section 12-4
17. Why do mutations occur? When do they occur? 

18. Why is it that only mutations that occur in germ cells (gametes) and not in body cells can pass to the following generations?

19.  Know to predict what will be the affect of given mutations in the DNA on the resulting sequence of amino acids: including point mutations (replacements), insertions and deletion of one or more nucleotides.

20. How is it, that some point mutations (substitutions) result in no effect at all, and some point mutations can cause the loss of the entire protein?

21. What is the relationship between the gene, the codons, the anticodons, and the corresponding amino acids? 

Regulation of Gene Expression: Section 12-5
22. How does RNA polymerase know where to start transcribing and where to stop? What are promoters and terminators of transcription? 

23. What determines if a gene will be activated to be expressed or not? 

24. What are exons and introns of mRNA? 

25. How does the ribosome know where on the mRNA to start translating? How does it know where to stop? 
26. Why is it important to regulate which genes are actively expressed and which are not being used? 

The TEST itself (!!!) can be downloaded form my teacherweb site – go to 

http://www.teacherweb.com/CA/Kennedy/Kreiselman go to “Biology Tests” and open the word file “TEST ONE: Molecular Biology - practice”. 

(A scrambled version of the same test will be used in class)





GOOD LUCK!

Mrs. Kreiselman, Spring 2005 TEST ONE: Molecular Biology
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 Figure 12-1
____
1.
Figure 12-1 shows the structure of a(an)

	a.
	DNA molecule.
	c.
	RNA molecule.

	b.
	amino acid.
	d.
	protein.


____
2.
In Figure 12-1, the structure labeled "X:" is

	a.
	a base
	c.
	a nucleotide

	b.
	a back-bone
	d.
	a ribose


____
3.
Which of the following is a nucleotide found in DNA?

	a.
	ribose + phosphate group + thymine
	c.
	deoxyribose + phosphate group + uracil

	b.
	ribose + phosphate group + uracil
	d.
	deoxyribose + phosphate group + cytosine


____
4.
DNA is copied during a process called

	a.
	replication.
	c.
	transcription.

	b.
	translation.
	d.
	transformation.


____
5.
DNA replication results in two DNA molecules,

	a.
	each with two new strands.
	c.
	each with one new strand and one original strand.

	b.
	one with two new strands and the other with two original strands.
	d.
	each with two original strands.


____
6.
During DNA replication, a DNA strand that has the bases CTAGGT produces a strand with the bases

	a.
	TCGAAC.
	c.
	AGCTTG.

	b.
	GATCCA.
	d.
	GAUCCA.


____
7.
Which of the following are found in both DNA and RNA?

	a.
	ribose, phosphate groups, and adenine

	b.
	deoxyribose, phosphate groups, and guanine

	c.
	phosphate groups, guanine, and cytosine

	d.
	phosphate groups, guanine, and thymine


____
8.
Which of the following are directly copied from DNA?

	a.
	mRNA only
	c.
	mRNA and tRNA only

	b.
	mRNA, tRNA, and rRNA
	d.
	proteins


____
9.
What is produced during transcription?

	a.
	RNA molecules
	c.
	RNA polymerase

	b.
	DNA molecules
	d.
	proteins


____
10.
How many codons are needed to specify three amino acids?

	a.
	3
	c.
	9

	b.
	6
	d.
	12


____
11.
What happens during the process of translation?

	a.
	Messenger RNA is made from DNA.

	b.
	The cell uses information from messenger RNA to produce proteins.

	c.
	Transfer RNA is made from messenger RNA.

	d.
	Copies of DNA molecules are made.


____
12.
Which type of RNA functions as a blueprint of the genetic code?

	a.
	rRNA
	c.
	mRNA

	b.
	tRNA
	d.
	RNA polymerase


____
13.
A promoter is a

	a.
	binding site for DNA polymerase.
	c.
	start signal for transcription.

	b.
	binding site for RNA polymerase.
	d.
	stop signal for transcription.


____
14.
The subunits of RNA are

	a.
	amino acids
	c.
	uracils

	b.
	bases
	d.
	nucleotides


____
15.
The complementary DNA strand of TTGCATG is 

	a.
	TTGCATG
	c.
	AACGTAC

	b.
	UUGCAUG
	d.
	AACGUAC


____
16.
The complementary RNA strand of TTGCATG is 

	a.
	AACGUAC
	c.
	AACGTAC

	b.
	UUGCAUG
	d.
	UUCGAUG


____
17.
Specialized cells regulate the expression of genes because they

	a.
	do not want the genes to become worn out.
	c.
	do not carry the complete genetic code in their nuclei.

	b.
	cannot control translation.
	d.
	do not need the proteins that are specified by certain genes.


____
18.
Consider the mRNA sequence CUCAAGUGCUUC.

Which of the following is the template strand of DNA from which the mRNA strand was made? 

	a.
	CUCAAGUGCUUC
	c.
	GAGUUCACGAAG

	b.
	CTCAAGTGCTTC
	d.
	GAGTTCACGAAG
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Figure 12-10

____
19.
In Figure 12-10 the molecule labeled 'B' is a(an)

	a.
	tRNA anticodon
	c.
	mRNA codon

	b.
	amino acid
	d.
	DNA


____
20.
Which of the following mutations in the DNA should have the strongest effect on the resulting sequence of amino acids? 

	a.
	exchange of bases
	c.
	missing three bases

	b.
	missing one base
	d.
	all changes will have a similar effect
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Figure 12-21

____
21.
Which of the following statements BEST explains the relationship between the parts of genetic materials?

	a.
	Each DNA molecule contains many genes

	b.
	Each gene contains many DNA molecules

	c.
	Each DNA molecule contains many chromosomes

	d.
	Each chromosome contains many DNA molecules


____
22.
Which of the following best describes the order of events that leads to genetic expression?

	a.
	DNA  RNA  amino acid  protein  genetic expression

	b.
	RNA  amino acid  DNA protein  genetic expression


	c.
	DNA  amino acid  protein  RNA  genetic expression


	d.
	RNA  protein  DNA  amino acid  genetic expression


____
23.
Based on the DNA structure, what rule applies to the percentages of the four nucleotides in DNA? 

	a.
	A = T and C = G

	b.
	A = G and C = T

	c.
	Each of the four makes up about 25 % of all DNA's. 

	d.
	There is no general rule regarding the appearance of the four nucleotides. 



____
24.
Genes are expressed through translation between two 'languages'. What are these two languages? 

	a.
	English and Spanish

	b.
	English and Science

	c.
	nucleotides (nucleic acids) and amino acids (proteins)

	d.
	dexonucleotides (DNA) and ribonucleotides (RNA)
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____
25.
What would be the amino acid sequence made by the following mRNA? UUUAUGCACGGUCAAUAAAAG

	a.
	Phe-Met-His-Gly-Glu-Stop-Lys
	c.
	Met-His-Gly-Glu

	b.
	Met-His-Gly-Glu-Stop-Lys
	d.
	Met-His-Gly-Glu-Stop



____
26.
5' AGAUCGAGU 3'  5' ACAUCGAGU 3'
The chain above represents three codons. Which of the following changes would be expected in the amino acid chain if the mutation shown above occurred?

	a.
	The amino acid sequence would be shorter than expected.

	b.
	The identity of one amino acid would change.

	c.
	The amino acid sequence would remain unchanged.

	d.
	The identities of more than one amino acid would change.


____
27.
Why is it possible for an amino acid to be specified by more than one kind of codon? (Figure 12-8)

	a.
	Some codons have the same sequence of nucleotides.

	b.
	There are 64 different kinds of codons but only 20 amino acids.

	c.
	Some codons do not specify an amino acid.

	d.
	The codon AUG codes for the amino acid methionine and serves as the “start” codon for protein synthesis.


____
28.
In eukaryotes, DNA

	a.
	is located in the nucleus.
	c.
	is located in the ribosomes.

	b.
	floats freely in the cytoplasm.
	d.
	is circular.


____
29.
When are genes expressed? 

	a.
	All genes are expressed all the time.
	c.
	Whenever the corresponding proteins are needed.

	b.
	Genes are rarely expressed.
	d.
	During cell division.


____
30.
What are the functions of DNA?

	a.
	pass information to newly made cells.
	c.
	carry instructions for protein synthesis.

	b.
	pass inherited traits to future generations.
	d.
	All of the above.
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