Genetics Unit Study Guide

MITOSIS/MEIOSIS:

Explain what mitosis is and why it is important

Name the main phases of the cell cycle and describe what happens in each phase.

Identify diagrams of cells in different phases of the cell cycle, including interphase, prophase, telophase, anaphase and metaphase.  Describe what happens in each phase (at least 2 events/facts).


Identify the different parts of the cell including sister chromatids, centriole, nuclear envelope and spindle fibers.

Explain why cells don’t just continue to grow larger as organisms grow larger.

Describe the three functions of cell division.

Explain what cancer is and describe two characteristics of cancer.

What is Meiosis?  What are the two main functions of Meiosis?

How are Mitosis and Meiosis alike and different?

What types of cells are produced by meiosis?

How many chromosomes does a somatic (body cells) human chromosome cell have?

How many chromosomes does a human gamete (sperm or egg) have?

What is the difference between diploid and haploid?

What are homologous chromosomes?   What are sister chromatids?

Describe what happens during crossing over.  What is the outcome?

If an organism has 8 chromosomes at the beginning of meiosis, how many chromosomes will each haploid cell at the end of meiosis have?

INTRODUCTION TO GENETICS:

Who was Gregor Mendel and what did he accomplish?

Explain the following terms:

Genetics

heredity

alleles


genes


trait

Dominant

recessive

genotype

phenotype

probability

Homozygous

heterozygous

Explain what a Punnett Square is.  How is it used to predict probability?  

Be able to complete a Punnett Square.
DNA Structure:

Draw a nucleotide of DNA and identify the three parts.

Identify the 4 nitrogen bases in DNA

The strands of DNA molecules are held together by hydrogen bonds.  Does a molecule of RNA have hydrogen bonds? Explain why or why not.
Use the base pairing rules, be able to correctly match the bases of the DNA template with the new complementary strand.

Know the structure and parts of a nucleotide?  Know location of DNA in Eukaryotes and Prokaryotes.
Why is DNA referred to as a double helix?

An image of DNA will be provided.  Be able to identify the following parts of the DNA strand:
Nucleotide, deoxyribose sugar, nitrogen bases, phosphate, hydrogen bonds, DNA backbone.
Central Dogma: Replication/Transcription/Translation

What is the Central Dogma of Genetics?

The process of replication is described as semi-conservative.  What does this mean?

For replication, transcription and translation identify where it occurs in the cell, what is produced and why the process is necessary.

List the differences between DNA and RNA.

Identify the 3 types of RNA and describe their function.

Explain how DNA and mRNA relate to a protein.

Explain the relationship between codons and amino acids.

Explain what happens in translation.  Include the role of mRNA, the ribosome, tRNA, amino acids, the start codon, mRNA codons and tRNA anticodons.

Define codon and anticodon.

A strand of DNA has the following base sequence:  A T C G A C T



Through replication, write the complementary DNA sequence.



Through transcription, write the complementary mRNA sequence.
[image: image1.png]1stbase in codon

2nd base in codon

Phe | Ser | Tyr | Cs | U
U | Phe | Ser | Tyr [ Crs c
Leu | Ser |sToP|stop | A
Leu | Ser | sTOP| Trp G
Leu | Pro | His | Ag | U
[ Pro | His Arg c
Leu | Pro | Gn | g | A
Leu [Pro | GIn | A | G
Te | Thr | Asn | Ser 1]
Alle | The | Asn | Ser |
lle | The | Lys | Arg | A
Met | The | Lys | A | G
Val | Ala | Asp | Gly V]
G Val Ala Asp Gly o4
val | Ala | Glu | Gly A
val | Ala |6 |6y | g

Uopod U) 8seq PIg



 [image: image2.png]



Use the Genetic Code Key to complete the table below:

	DNA Triplet


	
	
	   TTC
	

	mRNA codon


	
	
	
	     UAG

	tRNA anti-codon


	
	    CAG
	
	

	Amino acid coded


	  met
	
	
	


Using the following DNA sequence, identify each of the following:  Substitution, insertion and deletion mutations.




Original 
TAC GCC AGC CCG 




Mutation 1
TAC CCA GCC CG




Mutation 2
TAA CGC CAG CCC G




Mutation 3
TAC GCC TGC CCG

Which mutations above are frameshift mutations?

