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COURSE NUMBER    BIO 337 

 

COURSE TITLE Genetics (with Lab) 

 

CREDITS      4 

 

PREREQUISITE   BIO 251 

 

FACULTY MEMBER    

  

TERM       

 

METHOD OF CONTACT/ OFFICE HOURS 

 

COURSE TIME BREAKDOWN 

  

 64 Hours of Structured Learning Activities 

 

TEXTBOOKS 

*A list of course textbooks are available on the Wilmington University Bookstore website: 

http://bookstore.wilmu.edu/  

 

Technical Requirements that may be required to utilize technology in this course: 

 A headset or microphone. 

 Webcam 

 The latest version of Java 
 

COURSE DESCRIPTION 

 

This four-credit lab course involves the study of gene structure and function. Topics include the molecular 

basis of heredity, Mendelian and non-Mendelian inheritance, mutation, and biotechnology applications. 

 

COURSE OBJECTIVES  

 

This course will provide students with the knowledge and skills to: 

1. Understand the biochemical composition of cells, how DNA stores information and how genes are 

expressed at the molecular level. 

2. Describe how genes are transmitted in sexually reproducing species. 

3. Compare and contrast the three major fields of genetics: transmission, molecular, and population 

genetics. 

4. Define the law of segregation and independent assortment and explain how it is related to gamete 

formation and fertilization. 

5. Studying Inheritance Patterns in Humans: Analyze a pedigree to determine if a trait or disease is 

dominant or recessive. 

6. Define probability. Predict the outcome of crosses and evaluate the validity of a hypothesis. 

7. Outline key differences between prokaryotic and eukaryotic cell cycles. 

8. Compare and contrast the key differences between mitosis and meiosis. 

http://bookstore.wilmu.edu/
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9. Understand the key tenets of the chromosome theory of inheritance. 

10. Explain different mechanisms of sex determination. 

11. Provide examples for inheritance patterns that appear to deviate from Mendel’s laws. 

12. Describe the molecular mechanisms that account for different types of inheritance patterns involving 

single and multiple genes and the effects of the environment. 

13. Define maternal gene effects and explain the underlying molecular mechanism. 

14. Explain epigenetic inheritance and describe how dosage compensation is achieved in different animal 

species. 

15. Describe genomic imprinting and explain its molecular mechanism. 

16. Explain the effects of extranuclear genomes from mitochondria and chloroplast on inheritance. 

Describe the endosymbiosis theory. 

17. Define genetic linkage and explain the relationship between linkage and crossing over. 

18. Describe the differences in genetic mapping of plants, animals and fungi. 

19. Explain the process of mitotic recombination. 

20. Compare and contrast the three mechanisms of genetic transfer in bacteria: Conjugation, 

Transduction, Transformation 

21. Explain how genetic transfer in bacteria is used in genetic mapping. 

22. Define horizontal gene transfer in bacteria and explain its medical relevance. 

23. Distinguish between intragenic and intergenic mapping in bacteriophages. 

24. Compare and contrast the four types of changes in chromosome structure. 

25. Describe how deletions and duplications may affect the phenotype of an organism. 

26. Diagram how inversion heterozygotes produce abnormal chromosomes due to crossing over. 

27. Explain why aneuploidy usually has a detrimental effect on phenotype. 

28. Describe the four criteria that the genetic material must fulfill 

29. Describe and compare the molecular components and structural features of a DNA strand versus an 

RNA strand. 

30. Explain the organization of bacterial chromosomes and processes that lead to their compaction. 

31. Describe the organization of eukaryotic chromosomes and explain the variation in size of eukaryotic 

genomes. 

32. Define chromatin. Compare the structures of eukaryotic chromosomes in non-dividing cells to those 

in dividing cells. 

33. Describe the structural features of DNA that enable it to be replicated. 

34. Bacterial DNA Replication: Describe how DNA replication is initiated. Compare and contrast the 

synthesis of the leading and lagging strands. Describe how DNA replication is terminated. 

35. Explain the proofreading function of DNA polymerase. 

36. Compare and contrast origins of replication in bacteria and eukaryotes. 

37. Describe the organization of a protein-encoding gene and its mRNA transcript. 

38. Outline the three stages of transcription. 

39. Describe transcription in bacteria 

40. Explain transcription in eukaryotes 

41. Outline how the information within DNA is used to make mRNA and a polypeptide. 

42. Describe the structure and function of tRNAs 

43. Outline the structural features of ribosomes. 

44. Describe the steps that occur during the initiation, elongation, and termination stages of translation 

45. Describe the function of activators and repressors and how small effector molecules affect their 

function 

46. Describe the organization and regulation of the lac Operon 

47. Describe the organization of the trp operon and how it is regulated by the trp repressor and by 

attenuation. 



WILMINGTON UNIVERSITY 

COLLEGE OF ARTS AND SCIENCES 

BASIC COURSE INFORMATION 

 

Syllabus is Sole Property of Wilmington University  

BIO 337 

 Page 3 

48. Explain how translational regulatory proteins and antisense RNAs regulate translation. 

49. Distinguish between general and regulatory transcription factors and provide examples of how these 

can up- or down regulate transcription. 

50. Explain how chromatin remodeling, histone variation, and histone modification affect transcription. 

51. Define DNA methylation and explain how it affects transcription. 

52. Define insulator and explain two ways that insulators exert their effects. 

53. Outline the types of molecular changes that underlie epigenetic gene regulation. 

54. Describe the mechanism of genomic imprinting and explain the process of X-chromosome 

inactivation. 

55. Explain how epigenetic modifications are involved in developmental changes that lead to the 

formation of specific cell types. 

56. Provide examples for epigenetic changes due to environmental factors. 

57. Compare and contrast viruses with regard to host range, structure, and genomes. 

58. Compare and contrast the reproductive cycles of phage λ and HIV. 

59. Describe the properties of emerging viruses. 

60. Describe how mutations within the coding sequence of a gene may alter a polypeptide’s structure. 

61. Explain how mutations within noncoding sequences may alter gene function. 

62. Explain how changes in chromosome structure may affect gene expression. 

63. Explain the random mutation theory. 

64. Distinguish between spontaneous and induced mutations and provide examples. 

65. Compare and contrast the different types of DNA repair mechanisms. 

66. Describe the Holliday model and double-strand break model for homologous recombination. 

67. Explain how phage λ uses site-specific recombination to insert its genome into the E. coli 

chromosome. 

68. Explain how transposons and retroelements move to new locations in a genome. 

69. Discuss the effects of transposable elements on gene function. 

70. Outline the procedure for cloning a gene into a vector. 

71. Compare and contrast a genomic library versus a cDNA library. 

72. Describe the three steps of a PCR cycle. 

73. Outline the method of real-time PCR and discuss why it is used. 

74. Outline the steps in automated DNA sequencing via the dideoxy-sequencing method. 

75. Explain how bacteria are genetically engineered to produce human insulin. 

76. Define biological control and bioremediation, and describe how microorganisms may play a role in 

these two processes. 

77. Explain how gene replacements and gene knockins are made in mice, and list some of their important 

uses. 

78. Outline how transgenic livestock are used to make human medicines in their milk. 

79. Outline the steps of reproductive cloning in mammals. 

80. Distinguish among cytogenetic, linkage, and physical mapping. 

81. Explain the use of molecular markers in mapping studies. 

82. Describe physical mapping via cloning and DNA sequencing 

83. List the goals of the Human Genome Project. 

84. Describe the composition of a DNA microarray and how it is used. 

85. Define gene knockouts and explain why they are useful. 

86. List reasons why the proteome is larger than the genome 

87. Outline the techniques of 2D-gel electrophoresis, tandem mass spectroscopy and protein microarrays 

and explain why they are used. 

88. List seven factors that suggest a disease may have a genetic component. 



WILMINGTON UNIVERSITY 

COLLEGE OF ARTS AND SCIENCES 

BASIC COURSE INFORMATION 

 

Syllabus is Sole Property of Wilmington University  

BIO 337 

 Page 4 

89. Analyze human pedigrees and be able to distinguish autosomal recessive, autosomal dominant, X-

linked recessive, and X-linked dominant patterns. 

90. Explain how haplotypes are analyzed to identify disease causing alleles in humans 

91. List different testing methods for genetic abnormalities. 

92. Explain how prions cause disease 

93. List the four events that give rise to a body pattern. 

94. Outline the four overlapping stages of animal development. 

95. List the stages of Drosophila development. 

96. Compare and contrast how maternal-effect genes, gap genes, and homeotic genes affect Drosophila 

development. 

97. Explain how an understanding of cell lineages in Caenorhabditis elegans aids in the identification of 

mutations that affect the timing of developmental changes. 

98. Explain how Hox gene expression affects vertebrate development. 

99. Describe the extent of polymorphism in natural populations. 

100. Use the Hardy-Weinberg equation to calculate allele and genotype frequencies. 

101. Define microevolution and explain the role of mutation in microevolution. 

102. Explain the process of natural selection. 

103. Define genetic drift. 

104. Explain and calculate how migration affects allele frequencies between neighboring populations 

105. List examples of quantitative traits and explain how they may be described with a frequency 

distribution. 

106. Calculate the mean, variance, standard deviation, and correlation coefficient for quantitative traits 

and explain their meanings. 

107. Define quantitative trait locus and explain how they are mapped along chromosomes using 

molecular markers 

108. Describe how interactions and associations between genotype and environmental factors may 

affect phenotypic variance. 

109. Explain the two factors that lead to adaptive evolution. 

110. Define species concept and give examples. 

111. Describe the key features of phylogenetic trees and compare approaches for making them. 

112. Compare and contrast orthologs and paralogs. 

113. Explain the concept of a molecular clock and how it is used to date a phylogenetic tree.  

Lab Requirements: 

For face to face courses only: Safety goggles and nitrile gloves will be provided by Wilmington 

University. All persons in the lab are required to wear closed toed, non-perforated shoes and personal 

protective equipment. Long hair needs to be tied back. Students who are not dressed appropriately will 

not be allowed to participate in that day’s laboratory activity, will be asked to leave, and will not have the 

opportunity to make up the experiment. Before any lab work can be performed, students will sign a 

contract confirming that they understand and will follow all safety rules, including waste handling and 

other important protocols. Any student found performing unauthorized experiments, failing to respond to 

instructions in a timely fashion, or behaving in an unsafe manner in the laboratory may be removed from 

the laboratory. Removal from the laboratory may be for the remainder of the current lab period or the 

remainder of the course itself, depending on the circumstances 

METHODOLOGY 

 

A. Teaching and Learning Strategies 
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B. Evaluation Methods 

 

ATTENDANCE POLICY: 

 

EVALUATION PROCEDURE AND GRADING POLICY: 

 

LATE ASSIGNMENT POLICY: 

 

CAS CLASSROOM STANDARDS:  See Canvas “Syllabus” area 

 

COURSE SCHEDULE (all assignments and due dates):  

 


