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COURSE NUMBER    BIO 336 

 

COURSE TITLE Microbiology (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/  

 

 

COURSE DESCRIPTION 

 

This four-credit lab course explores the unseen life on earth. The diversity of microorganisms, including 

the basics of cell biology and genetics, are examined. Students will gain a deeper understanding of how 

microbes shape the environment and their essential role in human life. Controlling microbes under special 

situations (e.g. food safety, hospitals), how the human body defends against microbial invaders, disease 

outbreaks, and current efforts to track and control infectious diseases are discussed. 

 

COURSE OBJECTIVES  

 

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

1. Describe the structure of an atom and its relation to the physical properties of elements. 

2. Define ionic bond, covalent bond, hydrogen bond, molecular weight, and mole. 

3. Diagram three basic types of chemical reactions. 

4. List several properties of water that are important to living systems. 

5. Define acid, base, salt, and pH. 

6. Distinguish organic and inorganic compounds. 

7. Define functional group. 

8. Identify the building blocks of carbohydrates. 

9. Differentiate simple lipids, complex lipids, and steroids. 

10. Identify the building blocks and structure of proteins. 

11. List the metric units of measurement that are used for microorganisms. 

12. Diagram the path of light through a compound microscope. 

13. Define total magnification and resolution. 

http://bookstore.wilmu.edu/
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14. Identify a use for darkfield, phase-contrast, differential interference contrast, fluorescence, confocal, 

two-photon, and scanning acoustic microscopy, and compare each with brightfield illumination. 

15. Explain how electron microscopy differs from light microscopy. 

16. Identify one use for the TEM, SEM, and scanned-probe microscopes. 

17. Differentiate an acidic dye from a basic dye. 

18. Explain the purpose of simple staining. 

19. List the steps in preparing a Gram stain, and describe the appearance of gram-positive and gram-

negative cells after each step. 

20. Compare and contrast the Gram stain and the acid-fast stain. 

21. Explain why each of the following is used: capsule stain, endospore stain, flagella stain. 

22. Compare and contrast the overall cell structure of prokaryotes and eukaryotes 

23. Identify the three basic shapes of bacteria. 

24. Describe the structure and function of the glycocalyx. 

25. Compare and contrast the cell walls of gram-positive bacteria, gram-negative bacteria, acid-fast 

bacteria, archaea, and mycoplasmas. 

26. Compare and contrast archaea and mycoplasmas. 

27. Describe the structure, chemistry, and functions of the prokaryotic plasma membrane. 

28. Define simple diffusion, facilitated diffusion, osmosis, active transport, and group translocation. 

29. Discuss evidence that supports the endosymbiotic theory of eukaryotic evolution. 

30. Define metabolism, and describe the fundamental differences between anabolism and catabolism. 

31. Identify the components of an enzyme. 

32. Describe the mechanism of enzymatic action. 

33. Explain the term oxidation-reduction. 

34. List and provide examples of three types of phosphorylation reactions that generate ATP. 

35. Classify microbes into five groups on the basis of preferred temperature range. 

36. Identify how and why the pH of culture media is controlled. 

37. Explain the importance of osmotic pressure to microbial growth. 

38. Name a use for each of the four elements (carbon, nitrogen, sulfur, and phosphorus) needed in large 

amounts for microbial growth. 

39. Explain how microbes are classified on the basis of oxygen requirements. ways in which aerobes 

avoid damage by toxic forms of oxygen. 

40. Describe the formation of biofilms and their potential for causing infection. 

41. Differentiate biosafety levels 1, 2, 3, and 4. 

42. Define colony. 

43. Describe how pure cultures can be isolated by using the streak plate method. 

44. Explain how microorganisms are preserved by deep-freezing and lyophilization (freeze-drying). 

45. Define bacterial growth, including binary fission. 

46. Define the following key terms related to microbial control: sterilization, disinfection, antisepsis, 

degerming, sanitization, biocide, germicide, bacteriostasis, and asepsis. 

47. Describe the patterns of microbial death caused by treatments with microbial control agents. 

48. Describe the effects of microbial control agents on cellular structures. Compare the effectiveness of 

moist heat (boiling, autoclaving, pasteurization) and dry heat. 

49. Describe how filtration, low temperatures, high pressure, desiccation, and osmotic pressure suppress 

microbial growth. 

50. Explain how radiation kills cells. 

51. Define taxonomy, taxon, and phylogeny 

52. Discuss the limitations of a two-kingdom classification system. 

53. Differentiate culture, clone, and strain. 

54. List the major characteristics used to differentiate the three kingdoms of multicellular Eukarya. 
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55. Define protist. 

56. Differentiate eukaryotic, prokaryotic, and viral species. 

57. Compare and contrast classification and identification. 

58. Explain the purpose of Bergey’s Manual. 

59. Describe how staining and biochemical tests are used to identify bacteria. 

60. Differentiate Western blotting from Southern blotting. 

61. Explain how serological tests and phage typing can be used to identify an unknown bacterium. 

62. Describe how a newly discovered microbe can be classified by DNA base composition, DNA 

fingerprinting, and PCR. 

63. Describe how microorganisms can be identified by nucleic acid hybridization, Southern blotting, 

DNA chips, ribotyping, and FISH. 

64. Differentiate a dichotomous key from a cladogram. 

65. Differentiate the bacterial types using a dichotomous key. 

66. Describe the features of spirochetes and Deinococcus. 

67. Differentiate the genera of firmicutes described in this chapter by drawing a dichotomous key. 

68. Differentiate the actinobacteria described in this chapter by drawing a dichotomous key. 

69. Name a habitat for each group of archaea. 

70. List two factors that contribute to the limits of our knowledge of microbial diversity. 

71. Differentiate asexual from sexual reproduction, and describe each of these processes in fungi. 

72. List the defining characteristics of the four phyla of fungi described in this chapter. 

73. Identify two beneficial and two harmful effects of fungi. 

74. List the distinguishing characteristics of lichens, and describe their nutritional needs. 

75. List the defining characteristics of algae. 

76. List the outstanding characteristics of the five phyla of algae discussed in this chapter. 

77. Identify two beneficial and two harmful effects of algae. 

78. List the defining characteristics of protozoa. 

79. Describe the outstanding characteristics of the seven phyla of protozoa discussed in this chapter, and 

give an example of each. 

80. Differentiate an intermediate host from a definitive host. 

81. Compare and contrast cellular slime molds and plasmodial slime molds. 

82. List the distinguishing characteristics of parasitic helminths. 

83. Provide a rationale for the elaborate life cycle of parasitic worms. 

84. Describe a parasitic infection in which humans serve as a definitive host, as an intermediate host, and 

as both. 

85. List the characteristics of parasitic nematodes, and give an example of infective eggs and infective 

larvae. 

86. Define arthropod vector. 

87. Differentiate a tick from a mosquito, and name a disease transmitted by each. 

88. Differentiate a virus from a bacterium. 

89. Describe the chemical and physical structure of both an enveloped and a nonenveloped virus. 

90. Define viral species. 

91. Give an example of a family, genus, and common name for a virus. 

92. Describe how bacteriophages are cultured. 

93. Describe how animal viruses are cultured. 

94. List three techniques used to identify viruses. 

95. Describe the lytic cycle of T-even bacteriophages. 

96. Describe the lysogenic cycle of bacteriophage lambda. 

97. Compare and contrast the multiplication cycle of DNA- and RNA-containing animal viruses. 

98. Define oncogene and transformed cell. 
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99. Discuss the relationship between DNA- and RNA-containing viruses and cancer. 

100. Provide an example of a latent viral infection. 

101. Differentiate persistent viral infections from latent viral infections. 

102. Discuss how a protein can be infectious. 

103. Differentiate virus, viroid, and prion. 

104. Describe the lytic cycle for a plant virus. 

105. Define pathology, etiology, infection, and disease. 

106. Define normal microbiota and transient microbiota. 

107. Compare commensalism, mutualism, and parasitism, and give an example of each. 

108. Contrast normal microbiota and transient microbiota with opportunistic microorganisms. 

109. List Koch’s postulates. 

110. Differentiate a communicable from a noncommunicable disease. 

111. Categorize diseases according to frequency of occurrence. 

112. Categorize diseases according to severity. 

113. Define herd immunity. 

114. Identify four predisposing factors for disease. 

115. Put the following in proper sequence according to the pattern of disease: period of decline, period 

of convalescence, period of illness, prodromal period, incubation period. 

116. Define reservoir of infection. 

117. Contrast human, animal, and nonliving reservoirs, and give one example of each. 

118. Explain three methods of disease transmission. 

119. Define healthcare-associated infections and explain their importance. 

120. Define compromised host. 

121. List several methods of disease transmission in hospitals. 

122. Explain how healthcare-associated infections can be prevented. 

123. List several probable reasons for emerging infectious diseases, and name one example for each 

reason. 

124. Define epidemiology, and describe three types of epidemiologic investigations. 

125. Identify the function of the CDC. 

126. Identify the principal portals of entry. 

127. Define ID50 and LD50. 

128. Using examples, explain how microbes adhere to host cells. 

129. Explain how capsules and cell wall components contribute to pathogenicity. 

130. Compare the effects of coagulases, kinases, hyaluronidase, and collagenase. 

131. Provide an example of direct damage, and compare this to toxin production. 

132. Contrast the nature and effects of exotoxins and endotoxins. 

133. Using examples, describe the roles of plasmids and lysogeny in pathogenicity. 

134. Discuss the causes of symptoms in fungal, protozoan, helminthic, and algal diseases. 

135. Differentiate portal of entry and portal of exit. 

136. Define hypersensitivity. 

137. Describe the mechanism of anaphylaxis. 

138. Define desensitization and blocking antibody. 

139. Describe the mechanism of cytotoxic reactions and how drugs can induce them. 

140. Describe the basis of the ABO and Rh blood group systems. 

141. Describe the mechanism of immune complex reactions. 

142. Give an example of immune complex, cytotoxic, and cell-mediated autoimmune diseases. 

143. Define HLA complex, and explain its importance in disease susceptibility and tissue transplants. 

144. Define privileged site. 

145. Discuss the role of stem cells in transplantation. 
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146. Explain how rejection of a transplant is prevented. 

147. Describe how the immune system responds to cancer and how cells evade immune responses. 

148. Explain the cellular and viral pathology of HIV 

149. Identify the contributions of Paul Ehrlich and Alexander Fleming to chemotherapy. 

150. Name the microbes that produce most antibiotics. 

151. Describe the problems of chemotherapy for viral, fungal, protozoan, and helminthic infections. 

152. Identify five modes of action of antimicrobial drugs. 

153. Explain why the drugs described in this section are bacteria specific. 

154. Describe how each of the following inhibits protein synthesis: aminoglycosides, tetracyclines, 

chloramphenicol, macrolides. 

155. Describe the mechanisms of drug resistance. 

156. Compare and contrast synergism and antagonism. 

157. Identify three areas of research on new chemotherapeutic agents. 

158. Describe the structure of the skin and mucous membranes and the ways pathogens can invade the 

skin. 

159. Differentiate staphylococci from streptococci, and name several skin infections caused by each. 

160. List the causative agent, mode of transmission, and clinical symptoms of Pseudomonas 

dermatitis, otitis externa, acne, and Buruli ulcer. 

161. List the causative agent, mode of transmission, and clinical symptoms of warts, smallpox, 

monkeypox, chickenpox, shingles, cold sores, measles, rubella, fifth disease, hand-foot-and-mouth 

disease, and roseola. 

162. Differentiate cutaneous from subcutaneous mycoses, and provide an example of each. 

163. List the causative agent and predisposing factors for candidiasis. 

164. List the causative agent, mode of transmission, clinical symptoms, and treatment for scabies and 

pediculosis. 

165. Define conjunctivitis. 

166. List the causative agent, mode of transmission, and clinical symptoms of these eye infections: 

ophthalmia neonatorum, inclusion conjunctivitis, trachoma. 

167. List the causative agent, mode of transmission, and clinical symptoms of these eye infections: 

herpetic keratitis, Acanthamoeba keratitis. 

168. Define central nervous system and blood–brain barrier. 

169. Differentiate meningitis from encephalitis. 

170. Discuss the epidemiology of tetanus, including mode of transmission, etiology, disease 

symptoms, and preventive measures. 

171. State the causative agent, symptoms, suspect foods, and treatment for botulism. 

172. Discuss the epidemiology of leprosy, including mode of transmission, etiology, disease 

symptoms, and preventive measures. 

173. Discuss the epidemiology of poliomyelitis, rabies, and arboviral encephalitis, including mode of 

transmission, etiology, and disease symptoms. 

174. Compare the Salk and Sabin polio vaccines. 

175. Compare the preexposure and postexposure treatments for rabies. 

176. Explain how arboviral encephalitis can be prevented 

177. Identify the causative agent, reservoir, symptoms, and treatment for cryptococcosis. 

178. Identify the causative agent, vector, symptoms, and treatment for African trypanosomiasis and 

amebic meningoencephalitis. 

179. List the characteristics of diseases caused by prions. 

180. List some possible causes of chronic fatigue syndrome. 

181. Identify the role of the cardiovascular and lymphatic systems in spreading and eliminating 

infections. 
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182. List the signs and symptoms of sepsis, and explain the importance of infections that develop into 

septic shock. 

183. Differentiate gram-negative sepsis, gram-positive sepsis, and puerperal sepsis. 

184. Describe the epidemiologies of diseases discussed. 

185. List pathogens that are transmitted by animal bites and scratches. 

186. Compare and contrast the causative agents, vectors, reservoirs, symptoms, treatments, and 

preventive measures for plague, Lyme disease, and Rocky Mountain spotted fever. 

187. Discuss the worldwide effects of these diseases on human health. 

188. Diagram the life cycle of Schistosoma, and show where the cycle can be interrupted to prevent 

human disease. 

189. Recognize the clinical features of Kawasaki syndrome. 

190. Describe how microorganisms are prevented from entering the respiratory system. 

191. Characterize the normal microbiota of the upper and lower respiratory systems. 

192. Differentiate pharyngitis, laryngitis, tonsillitis, sinusitis, and epiglottitis. 

193. List the causative agent, symptoms, prevention, preferred treatment, and laboratory identification 

tests for diseases discussed. 

194. List the causative agent, mode of transmission, preferred treatment, and laboratory identification 

tests for four fungal diseases of the respiratory system. 

195. Name the structures of the digestive system that contact food. 

196. Identify parts of the gastrointestinal tract that normally have microbiota. 

197. Describe the events that lead to dental caries and periodontal disease. 

198. List the causative agents, suspect foods, signs and symptoms, and treatments for staphylococcal 

food poisoning, shigellosis, salmonellosis, typhoid fever, cholera, gastroenteritis, and peptic ulcer 

disease. 

199. List the causative agents, modes of transmission, sites of infection, and symptoms for diseases 

discussed. 

200. List the causative agents, modes of transmission, symptoms, and treatments for giardiasis, 

cryptosporidiosis, Cyclospora diarrheal infection, and amebic dysentery. 

201. List the causative agents, modes of transmission, symptoms, and treatments for tapeworms, 

hydatid disease, pinworms, hookworms, whipworms, ascariasis, and trichinellosis. 

202. List the antimicrobial features of the urinary system. 

203. Identify the portals of entry for microbes into the female and male reproductive systems. 

204. Describe the normal microbiota of the upper urinary tract, the male urethra, and the female 

urethra and vagina. 

205. Describe the modes of transmission for urinary and reproductive system infections. 

206. List the microorganisms that cause cystitis, pyelonephritis, and leptospirosis, and name the 

predisposing factors for these diseases. 

207. List the causative agents, symptoms, methods of diagnosis, and treatments for gonorrhea, 

nongonococcal urethritis (NGU), pelvic inflammatory disease (PID), syphilis, lymphogranuloma 

venereum (LGV), chancroid, and bacterial vaginosis. 

208. Discuss the epidemiology of genital herpes and genital warts. 

209. Discuss the epidemiology of candidiasis. 

210. Discuss the epidemiology of trichomoniasis. 

211. List reproductive system diseases that can cause congenital and neonatal infections, and explain 

how these infections can be prevented. 

212. Define genetics, genome, chromosome, gene, genetic code, genotype, phenotype, and genomics. 

213. Describe how DNA serves as genetic information. 

214. Describe the process of DNA replication. 

215. Compare protein synthesis in prokaryotes and eukaryotes. 
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216. Explain pre and post-transcriptional regulation of gene expression in bacteria. 

217. Classify mutations by type. 

218. Identify the purpose of and outline the procedure for the Ames test. 

219. Differentiate horizontal and vertical gene transfer. 

220. Compare the mechanisms of genetic recombination in bacteria. 

221. Describe the functions of plasmids and transposons. 

222. Discuss how genetic mutation and recombination provide material for natural selection to act 

upon. 

223. Compare and contrast biotechnology, genetic modification, and recombinant DNA technology. 

224. Identify the roles of a clone and a vector in making recombinant DNA. 

225. Define restriction enzymes, and outline how they are used to make recombinant DNA. 

226. List the four properties of vectors. 

227. Outline the steps in PCR, and provide an example of its use. 

228. Describe five ways of getting DNA into a cell. 

229. Explain how each of the following is used to locate a clone: antibiotic-resistance genes, DNA 

probes, gene products. 

230. List one advantage of modifying each of the following: E. coli, Saccharomyces cerevisiae, 

mammalian cells, plant cells. 

231. List at least five applications of DNA technology. 

232. Define RNAi. 

233. Discuss the value of genome projects. 

234. Define the following terms: random shotgun sequencing, bioinformatics, and proteomics. 

235. Diagram the Southern blotting procedure, and provide an example of its use. 

236. Diagram DNA fingerprinting, and provide an example of its use. 

237. Outline genetic engineering with Agrobacterium. 

238. List the advantages of, and problems associated with, the use of genetic modification techniques. 

239. Define extremophile, and identify two “extreme” habitats. 

240. Define symbiosis. 

241. Define mycorrhiza, differentiate endomycorrhizae from ectomycorrhizae, and give an example of 

each. 

242. Define biogeochemical cycle. 

243. Outline the carbon cycle, and explain the roles of microorganisms in this cycle. 

244. Outline the nitrogen cycle, and explain the roles of microorganisms in this cycle. 

245. Define ammonification, nitrification, denitrification, and nitrogen fixation. 

246. Outline the sulfur cycle, and explain the roles of microorganisms in this cycle. 

247. Describe how the ecological community can exist without light energy. 

248. Compare and contrast the carbon cycle and the phosphorus cycle. 

249. Give two examples of the use of bacteria to remove pollutants. 

250. Define bioremediation. 

251. Describe the freshwater and seawater habitats of microorganisms. 

252. Explain how wastewater pollution is a public health problem and an ecological problem. 

253. Discuss the causes and effects of eutrophication. 

254. Explain how water is tested for bacteriological purity. 

255. Describe how pathogens are removed from drinking water. 

256. Compare primary, secondary, and tertiary sewage treatment. 

257. List some of the biochemical activities that take place in an anaerobic sludge digester. 

258. Define biochemical oxygen demand (BOD), activated sludge system, trickling filter, septic tank, 

and oxidation pond. 

259. Describe thermophilic anaerobic spoilage and flat sour spoilage by mesophilic bacteria. 
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260. Compare and contrast food preservation by industrial food canning, aseptic packaging, radiation, 

and high pressure. 

261. Name four beneficial activities of microorganisms. 

262. Define industrial fermentation and bioreactor. 

263. Differentiate primary from secondary metabolites. 

264. Describe the role of microorganisms in the production of industrial chemicals and 

pharmaceuticals. 

265. Define bioconversion, and list its advantages. 

266. List biofuels that can be made by microorganisms. 

Labs Requirements: 

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

University. Students are required to wear a lab coat for all lab work. 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 

 

 

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):  

 


