Molecular Genetics Review Packet

Name _____KEY___________________________
1. Know the components and structure of DNA

· What makes up the sides (backbone) of the DNA ladder?  Phosphates, sugars (deoxyribose)
·  What makes up the rungs of the DNA ladder?  nitrogenous bases (and their pairs)
· What type of chemical bond holds the two strands of DNA together?_hydrogen_ 
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Identify & Label the three parts of a nucleotide.  Phosphate , sugar , base


3. What are the 4 types of nitrogen bases found in DNA? Adenine (A), thymine (T), guanine (G), cytosine (C)
4. What are the nitrogen base pairing rules? 

__A_ bonds with T   & C bonds with G
5. Know the following individuals and their contributions to the discovery of DNA as genetic material: Frederick Griffith, Oswald Avery, Hershey & Chase, Erwin Chargaff, Rosalind Franklin, James Watson, and Francis Crick

· Which individual discovered transformation? _Griffith___

· Which individual followed up Griffith’s work to conclude DNA was the transforming factor and DNA is indeed the genetic information? 
_ Avery_ and then Hershey and Chase after him
· Which individuals used radioactive labels on bacteriophage to prove that DNA is the genetic material? Hershey & Chase
· Which individual took a picture of DNA using x-ray diffraction? Franklin
· Which individuals discovered the structure of DNA and named their model the “double helix”? Waston & Crick
· Which individual discovered the nitrogen base pairing rules?  Chargaff
6. Chromosome Packaging
· In order for DNA to fit into the nucleus, DNA winds around proteins called histones
· Uncoiled DNA is known as chromatin
· Eventually chromatin will supercoil into these X-shaped structures called chromosomes
7. Understand how DNA is replicated

· What enzyme unzips DNA?  helicase
· The Y-shaped structure where the DNA double helix is unwound during DNA replication is called the replication fork
· What enzyme adds complimentary base pairs and proofreads DNA? DNA Polymerase 
· A  gene is a segment of DNA that codes for a specific protein.
· During DNA replication, a DNA strand that has the bases ATCGTA produces a strand with the bases _TAGCAT_.
8. Distinguish between DNA and RNA in terms of structure and function.

	Statement
	DNA
	RNA

	1. Contains ribose sugar
	
	X

	2. Double stranded
	X
	

	3. Contains deoxyribose sugar
	X
	

	4. Contains uracil
	
	X

	5. Contains thymine
	X
	

	6. Single stranded
	
	X


9. Identify the three types of RNA and explain their functions.
	RNA Type
	Function

	mRNA
	Copies DNA code and brings to to the ribosome – product of transcription

	rRNA
	Ribosomal RNA – part of the ribosome machinery used to produce proteins

	tRNA
	Carries the appropriate amino acid to the growing polypeptide chain – used during translation


Label the different types of RNA.
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10. Describe the process of transcription

· Where does transcription take place in a eukaryotic cell? nucleus
· What is the area on DNA where transcription begins? Promoter region
· What enzyme is involved in transcription? RNA Polymerase
· Transcribe the following DNA sequence:
DNA -    T A C    G G G   C G C  T T T   A C A  A C T
mRNA- A U G    C C C    G CG  A A A  U G U U G A
11. RNA Editing

· The sections of mRNA that are removed are _introns_.

· The necessary sections of mRNA that are kept in the mRNA are called exons 
12. Describe the process of translation
· Where does translation take place in a eukaryotic cell? cytoplasm at the ribosomes
13. What happens during the process of translation?

	a.
	mRNA attaches to the ribosome

	b.
	tRNA delivers the correct amino acids to the ribosome by matching their anticodons

	c.
	Polypeptide strand it built, joining the amino acids together with peptide bonds

	d.
	mRNA is released from the ribosome



· What structure in the cell are proteins made (Hint: rRNA makes this structure)?  ribosome
· What is a codon? What is each a code for? 3 bases that code for a specific amino acid
· Met is the amino acid that begins all protein chains.
14. Use your codon wheels to answer the following questions:

__c_ According to the wheel above, what codon specifies the amino acid arginine?


  a. GA

b. AGGA

 c. AGG

d. UCC

_d_ According to the wheel above, what codon specifies the amino acid proline ?

     

  a. ACU 

b. UGA 

c. AA


d. CCC
· Using the codon wheel list the possible codons that code for the amino acid Lysine. 












AAG, AAA
· Three bases on tRNA are called anticodon_.

·  If a codon is UAC. What is the anti-codon sequence ? AUG
· A chain of amino acids are called a _polypeptide_.

· The genetic code of DNA is carried to the ribosomes by __mRNA________.

· The part of tRNA that is complement of the mRNA codon is the _anti-codon_______.

15. First, Transcribe the DNA into mRNA and then Translate the mRNA into an amino acid (A.A.) sequence.

DNA:       TAC  CGG  TTA  CCC  GAT  CTA  TTA  CGG  ATC

41. 

mRNA: _AUG GCC  AAU  GGG CUA GAU AAU  GCC  UAG_
42.           

A. A. :     met – ala – asn – gly – leu – asp – asn – ala - stop
16. Complete the chart to review the enzymes involved in DNA Replication and Protein Synthesis and their functions.

	Enzyme
	Function

	Primase
	 Enzyme that synthesizes primers for the start of DNA synthesis

	DNA Polymerase III
	 Adds new nucleotides to growing DNA strand

	helicase
	 Unzips the DNA double helix

	ligase
	 Glues the okazaki fragments back together in DNA Replication

	DNA Polymerase I
	 Proofreads the DNA for errors during replication

	RNA Polymerase
	 Adds new nucleotides to growing RNA strand during transcription

	Aminoacyl Synthetase
	 Enzyme that attaches the amino acid to its tRNA 


Complete the chart to review the different molecular players in the Protein Synthesis process.

	Molecular Identifier
	Function

	TATA Box
	 Part of the promoter region

	Promoter
	 Where the RNA Polymerase binds to initiate/begin transcription

	Acetyl Group
	 Functional group that when attached to a histone molecule allow greater access to exposed sites for transcription (turning genes on)  

	Poly A Tail
	 The 3’ processing of an mRNA molecule

	Intron
	 Spliced out during RNA processing

	Exon
	 Part of the mRNA that is used to make the protein (expressed=exon)

	Methyl Group
	 Functional group that when attached to the cytosine of DNA acts to repress gene transcription (turning genes off)

	GTP
	 The 5’ cap processing of an mRNA molecule


17. Describe 3 differences between the way eukaryotic genes and prokaryotic genes are regulated:
- In prokaryotes, transcription and translation are coupled simultaneously
- Prokaryotes have no introns

- Eukaryotes have RNA processing and many levels of regulation control 
- Prokaryotes use operons – mostly transcriptional level control
- Prokaryotes have polycistronic mRNA (encodes >1 poplypeptide). Euks have monocistronic   

   (encodes only one polypeptide)
18.   Label this operon.  Include structural genes, operator, promoter, RNA Polymerase, mRNA, repressor protein, co-repressor, regulator gene.

· Is this operon turned on or off (in the picture)?_on__.  How can you tell ? mRNA produced and no repressor bound to the operator
· What would turn this operon off (if it’s on) or on (if it’s off) ?_binding of the repressor to the operator__.

19. How does an inducible operon differ from a repressible operon ?

An inducible operon is usually off, a repressible usually on.  
· Where is the repressor protein bound to if transciption is not occuring ?_operator_

20. What are the different levels of control in eukaryotic gene regulation ?  List them.

21. Label the following diagram of DNA.  
Include in your labels:
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