EOC BIOLOGY

REPORTING CATEGORY 2

Reporting Category 2

Mechanisms of Genetics
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B.6.A Identify components of DNA and describe how information for specifying the traits of an organism is carried in the DNA.
1.  Below is a strand of DNA.    DNA in the cells exists as a double helix – what needs to be added to it to make it a double helix?  Give the complementary nucleotide sequence.  _____ ______ ______ ______ ______ ______

2.  Describe the structure of DNA.  What are the black pentagons?    ___________     What are the nitrogen bases?   ____________  What weak bonds hold the complementary bases together?  ________________________
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3.  If the strand of DNA above undergoes transcription, what will the sequence of the mRNA be? ___________________

4.  After translation, what would the amino acid sequence be for this section of mRNA?  (read from right to left)

__________________________________________________________

5.  What is a codon?

6.  What types of organisms utilize the Genetic Code Chart to the right?

7.  Why is the chart to the right called the Universal Genetic Code?

8.   Compare RNA and DNA in the following table.

	
	RNA        
	DNA

	Sugars
	
	

	Bases
	
	

	Strands
	
	

	Where

In Cell
	
	

	Function


	
	


9.  What kind of bond holds the amino acids together in the protein that is formed?  _________________

10.  What are the three types of RNA and what are their functions?

1)  _________________________________________________________________________________

2)  _________________________________________________________________________________

3)  _________________________________________________________________________________

11.    What kind of weak bonds hold the two strands of DNA together? ___________________________

12.  Why is it important that these bonds be weak?____________________________________________
____________________________________________________________________________________

13.  Describe the process of DNA replication.  What enzyme breaks apart the hydrogen bonds between bases?  _________________________________________________________________

14. How many pieces of DNA are made? ___________  
What does semi-conservative mean? ______________________________________________________
B.6.C  Explain the purpose and process of transcription and translation using models of DNA and RNA.
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15.  Describe the process of protein synthesis:  What is transcription?

16.  What is translation?  

B.6.E Identify and illustrate changes in DNA and evaluate the significance of these changes.

17.  What happens to DNA when a mutation occurs?

18.  How does this affect the mRNA?

19.  How can this affect translation?

20. How does this affect the structure and shape of the resulting protein?  _____________________________________________________________________________________
21. What are point and frameshift mutations?
22.  Comparing point to frameshift mutations

Original sentence:
THECATANDDOGEATANDRUN 
What if the C in CAT was changed to an R?

Point mutation (substitution): _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

What if the C in CAT was deleted?

Frameshift mutation (deletion): _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
What if an extra C was inserted in front of CAT?

Frameshift mutation (addition): _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

23. Chromosomal mutations

a. Nondisjunction: Change in chromosome number

Error in which members or a chromosome pair to separate

Can happen during meiosis I or meiosis II

b. Structural: Change in length or arrangement of nucleotides on a chromosome
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( A normal human karyotype
Gender: male (XY chromosome)
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Label the types of Chromosomal Mutations below and circle the mutation on the following karyotypes.
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B.6.F Predict possible outcomes of various genetic combinations such as monohybrid crosses, dihybrid crosses, and non-Mendelian Inheritance.
24.  What does it mean when a trait is dominant?  _________________________________________ Letters?  _______

25.  What does it mean when a trait is recessive?  __________________________________________ Letters? _______
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26.  In the Punnett square to the left, T = tall and t=short.  Give the parents genotypes.

27.  Give the phenotype for the parents.  

28.  What are the genotypes and phenotypes of the offspring?   

29.  What is the genotypic ratio of the offspring?    

30.  What is the phenotypic ratio of the offspring?

31.  What environmental factors might affect the expression of these genes for height?   Explain.

32.  What does it mean if a trait is codominant ? ____________________________________________
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33.  Some genes produce intermediate phenotypes.   Cross a pure breeding red flower (RR) with a pure breeding white flower (WW).   Give the genotypes and phenotypes of the offspring.  

34.  What type of inheritance is this?  ___________________________________  
35.  Explain the inheritance of the following disorders:    

(Autosomal dominant?   Autosomal recessive?   Sex-linked dominant?  Sex-linked recessive?)

Sickle cell anemia: ____________
Cystic fibrosis:
______________           
Huntington Disease:  _______________

Blood type 
36.  If a woman with type A blood has a child with a man with type B blood and their first child has type O blood, give the genotypes of the woman and the man and do the cross.  (Alleles are IA, IB, and i)
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37.  What are the odds that they will have a child with type O blood again?  __________________

38. What are the odds that they will have a child with homozygous type A blood?  _____________

39.  What are the odds that they will have a child with type AB blood?  ______________________

40.  A blood test is done to see if one of three men is the father of a child.   The child has type O blood, the mother has type A blood.    Man #1 has type AB blood, Man #2 has type A blood, and Man #3 has type O blood.   Are there any men that can be ruled out as the father?   Explain.

41.  What does it mean to have multiple alleles?  ____________________________________________

Sex Chromosomes 
42.  What are the sex chromosomes in males? __________________  In Females?  __________________

43.  Colorblindness & hemophilia are sex-linked traits.   What chromosome location (#) are these genes found?   _____

44.  Cross a female who is a carrier for hemophilia with a normal male.
____________ x __________

[image: image13.emf]
         45.  What are the odds that they will have a child with hemophilia?     _________

         46.  What are the odds that they will have a daughter with hemophilia? ________

         47.  What are the odds that they will have a daughter who is a carrier for hemophilia?  ________

48.  Why are males more likely to show this type of disorder?  (Who (mother/father) is likely to give them the bad gene?)  

Pedigrees 
49.  What is the inheritance pattern shown by this pedigree?

50.  How do you know?

51.  Using A,a, what is the genotype of person II4?

52.  What is the genotype of person I3?

B.6.H Describe how techniques such as DNA fingerprinting, genetic modifications, and chromosomal analysis are used to study the genomes of organisms.
To the left is an electrophoresis gel, showing evidence from a rape case. 

53.  Could the defendant be the rapist? (Y/N) __________      Explain your answer.

54.  Which fragments of DNA are the longest?    Explain.

55.  What other ways can DNA fingerprinting be useful?

56.  What is a restriction enzyme?  

57.  Since DNA has a (+/-) charge, which way will it go in a gel?  ___________________  Which type of fragments move the fastest?  (Big/Small) __________________ Which move the slowest?  (Big/Small) ___________________
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