PRACTICE MAKES PERFECT….SO PRACTICE, PRACTICE, PRACTICE!
Here is a “practice test” for the information you definitely need to know for the Unit 4 Celebration….DO IT!

1.    A normal human has 2 chromosome # 16’s.  They are an example of
a. Genes  b.  Homologous chromosomes  c.  Homozygous chromosomes  d.  Linked loci  e.  Alleles
The next 5 questions are all general symptoms of genetic disorders.  State the disorder responsible for each symptom.
2. This results from having defective membrane proteins that normally function in chloride ion transplant.  _______________________________________________________________________________________________
3. Substitution of the wrong amino acid in the hemoglobin protein results in this disorder.  
______________________________________________________________________________________________

4. Effects of this recessive single gene can be completely overcome by regulating the diet of the affected individual.  _______________________________________________________________________________________________
5. Individuals with this disorder are unable to metabolize gangliosides, which affects proper brain development.  Affected individuals die in early infancy.  _____________________________________________________________

6. This is caused by a dominant single gene defect and generally does not appear until the individual is 30-40 years of age.  __________________________________________________________________________________________
7. What is the function of the lac operon?







8. Looking at the diagram below, be able to identify what process is being performed, what structure represents a mRNA molecule, what structure represents a tRNA molecule, what structure represents the ribosome, what structure represents an amino acid, what structure represents the product of this process, and what the actual product is.
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9. In the above diagram, what is the name of the molecule whose function is to bring together specific amino acids with specific codons?  __________________________________________________________

10. In terms of RNA splicing, what part of the transcript gets cleaved out?  __________________  What part of the transcript gets spliced together?  __________________________  What other alterations are performed prior to the transcript leaving the nucleus of the cell?





11. Colorblindness is a sex-linked recessive trait in humans.  Two people with normal eyesight have a colorblind son.  What are the genotypes of the parents?  ______________________________________________________________
12. In tomato plants, a single gene controls leaf shape.  The recessive allele (w) produces wide leaves when homozygous.  The dominant allele (W) produces narrow leaves.  A wide-leafed plant is crossed with a heterozygous narrow-leafed plant.  What would be the expected phenotypes of the offspring, and what would be the ratio in which they would occur?  ________________________________________________________________________________________

13. Assume that genes Y and Z are not linked.  If the probability of allele Y in a gamete is ½  and the probability of allele Z in a gamete is ¼ , then the probability that both Y and Z are in the same gamete is what?  SHOW ME HOW YOU GOT YOUR ANSWER!  ________________________________________________________________________
14. Transcribe the following segment of DNA:   TTC   GGA   AAT   CCG  ___________________________________
15. What are alleles?



16. Two plants are crossed, resulting in offspring with a 3:1 phenotypic ratio for a particular trait.  What are the GENOTYPES of these two plants?_________________________________________________________________
17. In a cross DdEeFf   X   DdEeFf, what is the probability of producing the genotype DDEEFf?  SHOW ME HOW YOU GOT YOUR ANSWER!!!____________________________________________________________________




18. A couple has 6 children, all girls.  If the woman gives birth to a seventh child, what is the probability that it will be a 

a. Girl  _________

b. Boy _________

19. Describe the phenotypes of the parents in a testcross.





20.  The many shades of human skin color are possible because the trait is 
_______________________________________________________________________________________________
21. In crossing a homozygous recessive with a heterozygote, what is the chance of getting an offspring with the homozygous dominant genotype?___________________________________________________________________




22. The frequency of crossing over between any two LINKED genes is 

a. Higher if they are recessive/b.  difficult to predict/c.  the same as if they were not linked
d. Determined by their relative dominance/e.  proportional to the distance between them
23.  The following statements represent major discoveries in terms of genetics.  Put them in chronological order (what happened first, second, third).  ______________________________________________________________________

a. an understanding of mitosis and meiosis

b. an understanding of DNA structure and function

c. Mendel’s realization of the particulate nature of heredity

24. Assuming that the alleles referred to below all sort independently, give the probability of each cross:

a. Genotype TtSS will be produced by parents TTSs   X   TtSS  

b. Genotype Cc will be produced by parents Cc   X   Cc

c. Genotype Cc will be produced by parents Cc   X   cc

d. Genotype aabb will be produced by parents AaBb   X   AaBb 


25. In humans, hemophilia is a sex-linked recessive trait.  If a man and a woman produce a daughter with hemophilia, what must be true of the parents?




26. What molecule is responsible for carrying the various monomers of a protein to the site of protein synthesis?



27. What molecule is attached to the 5’ end of a DNA strand?




28. What end (5’ or 3’) of a DNA strand would DNA polymerase add nucleotides to when replicating a new strand?  What direction would this be?  Would this be an example of replication of the leading strand or the lagging strand?  How do you know?







29. In the replication of cellular DNA, an enzyme called primase joins what type of monomers together to form the primer responsible for the initiation of DNA replication? 



30. What molecule is responsible for directly carrying the code that determines the sequence of monomers in a protein?


31. In drosophila, wing length is controlled by a single gene with two alleles.  When a homozygous long-winged fly is crossed with a homozygous short-winged fly, all offspring have intermediate wings.  If 2 of these intermediate winged flies are mated, what percent of their offspring will have long wings?  Short wings?  Intermediate wings?





32. Femora stunta is a dominant genetic trait that causes severe deformity of the legs.  Homozygotes for this condition are spontaneously aborted (hence, the homozygous condition is lethal) but heterozygotes will develop to be very short, and unable to walk.  John has a family history of the condition, although he does not express the trait.  Suzie has the condition.  John and Suzie are planning a family of several children and want to know the odds of producing a child with this disorder.



a. Write the genotypes of John and Suzie  ______________________________________________________

b. What is the probability that John and Suzie’s first child will have this disorder?  ______________________




c. If five children are born to John and Suzie, what are the chances that the first four children will express the trait, but that the fifth child will not?  _________________________________________________________

33. In peas, the trait for tall plants is dominant (T) and the trait for short plants is recessive (t).  The trait for yellow seed color is dominant (Y) and the trait for green seed color is recessive (y).  A cross between two plants results in 296 tall yellow plants and 104 tall green plants.  What are all of the possible genotypes of the parents? 





34. Three genes, X, Y, and Z all occur on the same chromosome.  Use the following crossover frequencies to determine the order of the genes X, Y, and Z on the chromosome:  The crossover frequency between genes X and Y is 50%; the crossover frequency between genes Z and Y is 35%; the crossover frequency between genes X and Z is 15%.






35. An investigator observes that when homozygous red snapdragons are crossed with homozygous white snapdragons, all of the F1 offspring are pink.  When two plants from the F1 are crossed, the following results are obtained:
          Observed
103 red plants, 210 pink plants, 105 white plants
a. What are the genotypes of the cross between the F1 plants?  _______________________________________

b. The best explanation for the pink color is?  _____________________________________________________

36. Look at the pedigree below and decide what pattern of inheritance best explains the transmission of the trait.  Then label each individual with his or her correct genotype.  Remember, if you cannot determine the second allele, just place a question mark in the space for the allele!




37. How would you describe a plasmid?






38. An AP Biology student is using a tetracycline-sensitive strain of bacteria that cannot metabolize lactose because it has a nonfunctional gene in the lac operon.  He has two plasmids.  One plasmid contains a functional copy of the affected gene of the lac operon, and the other plasmid contains a gene for tetracycline resistance.  Using restriction enzymes and DNA ligase, he forms a recombinant plasmid containing both genes.  He then transforms a tube of the tetracycline-sensitive strain of bacteria with the recombinant plasmid and labels this tube 1 (+).  He sets up another tube identical to tube 1 except that during the transformation, no recombinant plasmid is added.  He labels this tube    1 (-).  The AP Biology student then spreads a sample of each bacterial culture [1 (+) and 1 (-)] on each of the three types of plates indicated below:

	
	Glucose Medium with Tetracycline and Lactose
	Glucose Medium with Tetracycline
	Glucose Medium

	Tube 1 (+)
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	Tube 1 (-)
	


	
	



a)  If no new mutations occur, bacterial growth should occur on which of the above plates?  



b)  Why did the AP Biology student use restriction enzymes in this experiment?  

c)  Let’s say that the AP Biology student was chatting it up with his partner, and because of his extreme 
loquaciousness, forgot to add the DNA ligase during the preparation of the recombinant plasmid.  How would this 
affect the growth of the bacteria on the above plates (in other words, what plates would have growth, what plates 
would not)?

39. In terms of gel electrophoresis, what is the relationship between migration distance and DNA fragment size?





40. Describe the semiconservative model of DNA replication.






41. During meiosis, if members of a pair of homologous chromosomes do not move apart properly (meiosis I) or sister chromatids fail to separate (meiosis II), we call this _______________________________________.

42. Describe the meaning of a genetic recombinant (rDNA).





43. Transcription involves the copying of information from _____________ to produce  a molecule of __________________.
44. What is a linked gene?





45. Gel electrophoresis is a great method used for the separation of fragments of DNA.  What other type of macromolecule can be separated using this technology? ____________________________________

46. What is the purpose of labeling DNA fragments that will be run on a gel with a radioactive probe like 32P?




47. Look at the picture of the semilog graph below and answer the following question:  According to the graph, approximately how far will a DNA fragment that is 3000 bp travel on the gel?
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48. Part of the normal DNA sequence in an organism is ACCGTTATC.  A mutation occurs that creates the following change in the sequence:  ACGTTATC.  This is an example of a point mutation referred to as a(n) ___________________________ and will alter the reading frame resulting in a ___________________________________________________________.  
49. Which of the following is a correct statement concerning genotypes?

a. They are the physical and physiological traits of an organism

b. They are impossible to tell by appearance

c. They are virtually the same as phenotypes

d. They are sometimes possible to identify by appearance

e. They are always able to be identified by pedigrees
50.  Know the definitions of the following terms:  THIS WILL BE A MATCHING SECTION on the exam!

a)  capsid

b)  viral envelope

c)  bacteriophage

d)  lytic cycle

e)  lysogenic cycle

f)  temperate phage

g)  virulent phage

h)  prophage

i)  provirus

j)  retrovirus

k)  prion

51.  Describe the processes of  bacterial transformation, transduction, and conjugation.

52.  What is DNA methylation?

53.  What is an oncogene?  
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