Microbiology Questions

	· What was the reason for the decrease in deaths, i.e. to infectious disease before Penicillin and the Polio vaccine?
	· Improvements in public health and hygiene.

	· Where do most Polio deaths occur?
	· Africa and India.

	· What were the major killers in the 1900’s?
	· Infectious Diseases:  Pneumonia, TB, Diarrhea, Enterics.

	· What is a major killer of the Third World?
	· Infectious Diseases.

	· What is a major killer in the US?
	· Chronic Diseases.

	· What is a diploe?
	· Two bugs together.

	· What do capsules do?
	· Protect bacterium from host antibodies.

	· How do capsules stain?
	· Clear.

	· Which is larger a flagellum or a pilus?
	· Flagella.

	· What color do Gram positives stain?
	· Purple / blue.

	· What color do Gram negatives stain?
	· Pink / red.

	· Which has a second outer membrane?
	· Gram –ve.

	· Name two diseases caused by Spirochetes.
	· Syphilis and Lyme disease.

	· Do bacteria have nuclear membrane?
	· No, only a nucleoid region.

	· How does the nucleoid stain?
	· Lightly.

	· What organelles do you see in the nucleoid area?
	· Ribosomes.

	· What is a murin?
	· The thick peptidoglycan cell wall in Gram +ves.

	· Is this one giant inlet?
	· Yes.

	· Which has a thinner cell wall, Gram +ve or –ve?
	· Gram –ve.

	· What gives bacteria their characteristic shape?
	· Cell wall.

	· What do proteins in the outer membrane do?
	· Structural support.

	· What helps distinguish one serotype of E. coli from another?
	· LPS.

	· What is important in establishing virulence?
	· LPS.

	· Where is the periplasmic space?
	· Between the inner membrane and murin.

	· What do you find in the periplasmic space?
	· Proteases, nucleases and other enzymes.

	· What group comprises 30% of the world’s biomass?
	· Archaea.

	· Do Archaea cause infection?
	· No.

	· What group do Methanogens belong to?
	· Archaea.

	· Which are more similar:  Animals / Plants / Fungi or other eukaryotic microbes?
	· Animals / Plants / Fungi.

	· What gene is the basis of the eukaryotic tree?
	· Small subunit of the ribosome.

	· What is atypical of the small subunit?
	· Has a high GC content.

	· Which two creatures with low GC content are misplaced?
	· Slime molds and Malaria.

	· What is the source for Taq enzymes for PCR?
	· Thermus Aquaticus.

	· What is radiation resistant bug?
	· Dienococcus.

	· What are Proteobacteria?
	· Gram –ves that cause disease.

	· What are two major groups of Gram +ves?
	· High GC content and low GC content.

	· Are antibiotics high or low in GC content?
	· High GC content.

	· Are Staphylococcus and Anthrax high or low in GC content?
	· Low GC content.

	· Should Chlamydia and Rickettsia be grouped together?
	· No.

	· Do microbes ever have diploid sexual change or meiosis?
	· No.

	· What are the four different groupings of proteobacteria?
	· α, β, γ and δ.

	· Which bacteria have techoic acid in their peptidoglycan layer?
	· Gram +ve.

	· Why is the peptidoglycan structure useful for medicine?
	· Target for antibiotics.

	· What are pili for?
	· Attachment and conjugation.

	· What are flagella for?
	· Motility and chemotaxis.

	· Do Archaea and Eukaryotes have a peptidoglycan layer?
	· No.

	· Name some Gram +ves that have low GC content.
	· Staphylococcus, Streptococcus, Bacillus, Clostridium, Listeria.

	· What are disadvantages of the “Species Genus” grouping?
	· Discontinuous grouping, natural and genetically defined barriers, does not always work for microbes.

	· What are three methods now used to regroup?
	· GC content, cross hybridization, coat analysis, sequencing 16S rRNA.

	· What is the mean difference between Archaea, Bacteria and Eukaryotes?
	· Cellular structure.

	· List the characteristic feature of each.
	· Prokaryotes -> No cellular membranes, have peptidoglycans

· Eukaryotes -> Have cellular organelle membranes

· Archaea -> Poly C ethers

	· What is the definition of note for microbes?
	· Ability to grow and propagate.

	· Can a microbe be metabolically active and still considered dead?
	· Yes, VBNC (Variable But Not Culturable) e.g. Cholera, Herpes, Leprosy.

	· What is the composition of a bacterial cell?
	· 80% H2O, 20% Dry Mass -> 50% Protein, 20% RNA, 3% DNA.

	· What is Proteomics?
	· The study of which proteins are expressed under different conditions.

	· What is the bacterial growth rate equation?
	· dB / dt = kB

	· Large k is what?  Fast or slow growth?
	· Fast growth.

	· How do you calculate doubling time?
	· ln 2 = ktD

	· Large T0 is equal to what?
	· Slow growth.

	· What are 5 phases of microbial growth?
	· Lag phase, log phase, retardation phase, stationary phase and death.

	· What is log phase?
	· Numbers of bacterial cells is constant, but are preparing to grow.

	· What defines retardation?
	· Decreasing rate of growth but still increasing cell #.

	· What is the stationary phase?
	· Constant # of bacteria.

	· What is the death phase?
	· Cells die at an exponential rate, less steep than log phase.

	· What is the difference between bacteriostatic and bacteriocidal?
	· Bacteriostatic -> Inhibits growth and division reversibly.

· Bacteriocidal -> Kills cells irreversibly.

	· What is the difference between sterilized and pasteurized?
	· Sterilize -> Kills all bacteria.

· Pasteurize -> Kills most bacteria.

	· What is the difference between aseptic and septic?
	· Aseptic -> Sterile.

· Septic -> Presence of bacteria of concern.

	· What is disinfection?
	· Kills surface organisms.

	· What is an antiseptic?
	· Agent that kills or prevents growth, used on body surface.

	· What is an antibiotic?
	· An organic compound that kills or inhibits growth.

	· What are determinants of growth?
	· Temp, pH, O2, salinity, nutrients.

	· What are mesophiles?
	· Bacteria that thrive at human physiological conditions.

	· What are thermophiles?
	· Like hot temperatures, e.g. spores.

	· What are psychrophiles?
	· Survive in low temperatures, e.g. fridge, skin.

	· Which of the above three are most pathogenic?
	· Mesophiles.

	· What is the difference between obligate aerobes, facultative anaerobes, aerotolerant anaerobes and obligate anaerobes?
	· Obligate aerobes -> Must have O2, have Catalase, Peroxidase, a super oxide Dimutase.

· Facultative anaerobes -> Use O2, can use fermentation, have Catalase and super oxide Dimutase.

· Microaerobes -> Use fermentation, NO, etc, can tolerate O2 because have super oxide Dimutase.

· Anaerobes -> Hate O2, have no enzymes against it.

	· What is a multiple hit killing curve?
	· Graph where you see lag phase before decline (shoulder) because cell has more then one target, have to kill using different methods at once.

	· What are autoclave conditions?
	· High pressure steam, 20 Psi pressure, 120 °C.

	· What are Koch’s initial postulates?
	· Organism always associated with disease.

· Organism not there if disease not there.

· Isolated and grown.

· Reintroduction must cause disease.

	· What are modern Koch’s postulates?
	· Antibody or PCR reactions sufficient.

· People can be carriers.

· Not always possible to isolate and grow.

· Not ethical.

	· What is the purpose of Koch’s postulates?
	· To properly identify a bug as disease causing.

	· Rhizobacteria, Agrobacteria, Rickettsia, Nitrobacter and Brucella belong to which group?
	· Gram –ve, Proteobacteria α.

	· Neisseria, Gonorrhea, Burkholderia, Cepacia, Alcaligenes?
	· Gram –ve, Proteobacteria β.

	· Enterics, Pseudomonads, Legionella?
	· Gram –ve, Proteobacteria γ.

	· Helicobacter Pylori, Sulfate reducers?
	· Gram –ve, Proteobacteria δ.

	· Actinomyces, Streptomyces, Arthrobacter, Micrococcus?
	· Gram +ve, high GC.

	· Staphylococcus, Streptococcus, Clostridium, Peptococcus, Bacillus, Mycoplasma?
	· Gram +ve, low GC.

	· Synechococcus?
	· Cyanobacteria.

	· Spirochaeta, Borelia, Treponema, Leptospiras?
	· Spirochetes.

	· Which bacterium has been found with linear chromosomes?
	· Streptomyces.

	· What is the average size of a functional gene?
	· 1 kb.

	· Are typical bacteria haploid or diploid?
	· Haploid.

	· Are plasmids haploid or diploid?
	· Diploid.

	· Which bacteria have linear plasmids?
	· Borrelia Burgdorferi.

	· Are plasmids species specific?
	· Not always.

	· What are blood host range plasmids?
	· Plasmids carried by a wide range of host bacteria.

	· Are plasmids necessary for growth?
	· No.

	· What are advantages of plasmids?
	· Selective advantage for growth in adverse conditions.

	· What plasmids rely on replication? 
	· Host.

	· What is an incompatibility group?
	· Groups of plasmids based on nutritional requirements.

	· Do plasmids of the same incompatibility group live in the same cell?
	· No.

	· How do some plasmids mediate their transfer from cell to cell?
	· Conjugation, (i.e. F or RTF).

	· What is a transposon?
	· Movable piece of DNA.

	· What can transposons exchange between?
	· Within own genome, between chromosomes, plasmids and phages.

	· What are two types of transposons?
	· Insertion sequences or complex.

	· What do IS’s encode?
	· Transposase.

	· What is the structure of a complex transposon?
	· IS – Gene – IS.

	· What enzymes can complex transposons code for?
	· Transposase and Resolvase.

	· What are self-transmissible transposons?
	· Transposons that carry resistance and mating genes.  It is transferred like a conjugative plasmid.

	· Give an example of bacteria with self-transmissible transposons.
	· Bacteriodes.

	· When is the transfer of a transposon induced?
	· Exposure to an antibiotic.

	· What is special about the Mu phage?
	· Acts like transposon and virus.

	· What accounts for the difference in virulence among…?
	· Pathogenicity islands.

	· 
	· 


Questions

115. What are pathogenicity islands?
116. What is a bacteriophage?

117. What types of genomes can a bacteriophage have?

118. How is the viral genome protected?

119. Which cycle results in the lysis of the cell?

120. What is the difference between the lytic and lysogenic cycle?

121. What is the integrated virus called?

122. What is a lysogen?

123. What is a temperate phage?

124. Can lysogenic viruses change the phenotype of its host?

125. What are three methods of gene exchange?

126. Must conjugation happen within a species?

127. The F plasmid encodes for what?

128. How many strands are transferred in conjugation (1 or 2)?

129. What is an Hfr cell?

130. How is conjugation different in gram +s and gram –s?

131. What is transformation?

132. What are competent bacteria?

133. Is competence a permanent feature?

134. Which bacteria naturally have competence?

135. What is transduction?

136. What are transducing phages?

137. What is the difference between specialized and generalized transduction?

138. What are three types of human/bacteria infection/interactions?

139. Describe each interaction.

140. Name sterile and non-sterile sites of the body.

141. In what 2 places is it dangerous to have a lack of bacteria?

142. Why is clindamycin bad for the GI tract?

143. Where do organisms naturally change with age?

144. What are causes of natural immunosuppression?

145. What are the 5 steps of infection?

146. How do pathogenic determinants aid the process of infection?

147. What are pathogenic determinants of gram +s?

148. What are pathogenic determinants of gram –s?

149. How does antigenic variation help bacteria?

150. What are the portals of entry?

151. What defines infection?

152. What is the difference between clinical and subclinical?

153. What is the difference between pathogenicity and virulence?

154. What is Quorum sensing?

155. Which pathogenic bacteria do not invade tissue?

156. What is the difference between intra- and extracellular parasites?

157. When do siderophores release toxin?

158. How do Neisseria gonorrhea and Neisseria meningitides differ in antigenic variation?

159. What are two ways infection can damage?

160. Which is more toxic, endo or exotoxins?

161. Where are endotoxins found?

162. Are endotoxins neutralized by antibodies?

163. Are endotoxins heat stable?

164. How does endotoxin cause problems?

165. What is DIC?

166. What are characteristics of exotoxins?

Describe the mode of action of the following exotoxins:

167. Corynebacterium diptheriae

168. Pseudomonas aeruginosa

169. Clostridium tetani

170. Clostridium botulinum

171. Clostridium perfringens

172. Streptococcus pyogenes

173. Staphylococcus

174. Vibrio cholerae

175. Shigella dysenteriae

176. E. coli

177. Are Staph found in clusters?

178. How is strep organized?

179. What type of oxygen metabolism does staph have?

180. What are classifications of Staph?

181. Which Staph is capable of mannitol fermentation?

182. Which Staph are catalase positive?

183. What does catalase do?

184. Are Staph tolerant to 7% NaCl?

185. What are the four classes of toxins produced by Staph?

186. Give an example of each.

187. What do leukocidins react against?

188. What is the third most common cause of food poisoning?

189. Which ones are superantigens?

190. What other enzymes produced by Staph contribute to macromolecular degradation?

191. How does Staph. aureus bind to a mammalian cell wall?

192. What does Protein A do?

193. Which Staph produces coagulase?

194. What does coagulase do?

195. How is clumping factor different from coagulase?

196. What does staphylokinase do?

197. What is hyaluronidase?

198. What is the cell wall of Staph. aureus made of?

199. What are predisposing factors to S. aureus infections?

200. How does Staph adhere to the host?

201. Are most S. aureus infections treated with penicillin?

202. What is MRSA?

203. What causes MRSA?

204. How do you treat MRSA?

205. Which two antibiotics should be used together for a systemic S. aureus infection?

206. Is there a vaccine for S. aureus?

207. Which Staph are coagulase negative?

208. Which causes UTIs?

209. Which type of food poisoning causes severe vomiting?

210. Which food poisoning causes severe cramping?

211. Which food poisoning has fever, vomiting and cramps?

212. What factors give Strep its pilli?

213. How are Streptococci classified?

214. How are β-hemolytic Strep sub-classified?

215. Which group is not hemolytic?

216. Discuss the antigenic structure of Strep from inside to outside.

217. How are M proteins related to autoimmune disease?

218. Which terminal is variable in the different M serotypes?

219. Name toxins produced by Strep β group A (GAS).

220. Name two indirect diseases caused by Strep.

221. What is the difference in causes between these two diseases?

222. How do you treat Strep pyogenes?

223. Which drugs are ineffective against GAS?

224. Adequate treatment (ten days) will prevent what?

225. What do the capsules of GBS possess?

226. Which pathogen is important in neonatal respiratory syndrome and meningitis?
227. How do you treat GBS?

228. Which group is mostly S. faecalis?

229. Is group D resistant to antibiotics and salinity?

230. Which Strep is the most populous in the mouth?

231. Which hemolytic group are the viridians?

232. What causes subacute endocarditis?

233. Which one produces a dextran polymer?

234. List differences between viridians and pneumococci.

235. If pneumonia loses its capsule, what happens?

236. Is there a pneumococcal vaccine?

237. How do you treat pneumonia?

answers
115. large contiguous regions of DNA that contain key virulence genes

116. virus that infects bacteria

117. DNA, RNA, double or single stranded

118. by a capsid

119. lytic cycle

120. instead of turning cell into “phage factory”, phage incorporates into bacterial genome

121. prophage

122. a cell that contains a passive virus

123. a virus that will have a lysogenic cycle

124. yes, Corynebacteria diphtheria with β-phage produce toxin

125. conjugation, transformation, transduction

126. no

127. pillus

128. one

129. high frequency of recombination, F integrates into genome

130. no pillus in gram +s

131. bacteria takes up free naked DNA

132. bacteria able to take up free DNA

133. no, induced transiently when bacteria reaches a high population density, detects via Quorum sensing 

134. flu, Strep, Bacillus, and Neisseria

135. transfer of DNA via a phage

136. phages that package DNA into capsids

137. specialized = phage genome is improperly cut and packaged with host DNA



generalized=random and accidental packaging of DNA may or may not 

include phage

138. symbiosis, commensals, opportunists

139. symbiosis=metabolism of vitamins in gut



commensals=bacteria derive benefit but human not hurt



opportunists=a commensal that causes disease when opportunity presents

140. sterile=CNS, blood, upper urinary tract, lower respiratory tract



non-sterile=lower GI, skin, upper respiratory

141. GI and vagina

142. activates Clostridium perfringens spores, result is pseudomembranous colitis

143. vagina

144. age, antiviral agents, HIV

145. encounter, entry, spread, damage, outcome

146. facilitate adsorption, attachment, adherence, and produce invasive enzymes (toxins)

147. adhesive lipids and proteins

148. fimbrae or pilli

149. turns on or off production of pathogenic determinants to avoid host recognition

150. GI, urinary, respiratory, skin, conjunctivae

151. invasion and multiplication of microorganisms

152. subclinical=silent    ;    clinical=apparent

153. pathogenicity=the ability to produce disease



virulence=degree of disease

154. when bacteria sense high enough concentrations of each other, they turn on pathogenesis

155. Clostridium diptheria and Vibrio cholerae

156. intra=lives inside cell but has to prevent cell killing



extra=lives outside but has things like antigenic variation, capsules, etc.

157. low iron

158. gonorrhea uses a cassette system to rearrange pilli; meningitides uses insertion and deletion of nucleotide repeats

159. toxins/enzymes; host response (inflammation, autoimmune, etc)

160. exotoxin

161. gram negative outer wall

162. poorly

163. yes

164. induce the inflammatory response (fever, leukocytosis, hypotension, clotting, necrosis, DIC)

165. Disseminated Intravascular Coagulation – clotting leading to necrosis

166. protein, highly immunogenic, toxic, heat-labile

167. typical AB toxin, inhibits protein synthesis

168. typical AB toxin, inhibits protein synthesis

169. neurotoxin – spasm, blocks GABA

170. neurotoxin – flaccid paralysis of affected muscle fibers, inhibits ACh

171. cytolytic, lecithinase

172. Streptolysin O, membrane damage, superantigens

173. superantigen

174. enterotoxin – stimulates adenylate cyclase

175. enterotoxin – stimulates adenylate cyclase

176. diarrhea

177. yes

178. chains

179. aerobic and facultatively anaerobic

180. aureus, saprophyticus, epidermidis, micrococcus

181. aureus

182. all

183. converts peroxide to water and oxygen

184. yes

185. epidermolytic, cytolytic, TSS, enterotoxins

186. exfoliative, hemolysins, leukocidins, superantigens, food poisoning

187. granulocytes and macrophages

188. Staph

189. all of them

190. serine protease, nuclease, lipase

191. fibronectin binding protein

192. binds to Fc of IgG – hypersensitivity and platelet injury

193. aureus

194. activates thrombin

195. clumping factor is bound coagulase

196. breaks down clots, activates plasmin

197. spreading factor

198. mucopeptide, A-protein, teichoic acid, some have capsule

199. newborn, diabetes, disabilities, tampons, wounds

200. fibronectin, fibrinogen binding protein, collagen binding protein

201. no – most are resistant (plasmid encoded gene)

202. Methicillin-Resistant Staph aureus (multi-resistant – to penicillins)

203. acquisition of mecA encoding penicillin binding protein

204. Vancomycin

205. penicillinase-resistant penicillin and aminoglycosides

206. yes, but only for high-risk patients, not commonly available

207. Epidermidis and Saprophyticus

208. Saprophyticus

209. aureus

210. Clostridium perfringens

211. Salmonella

212. M protein and lipoteichoic acid

213. α, β, and γ hemolytic

214. Lancefield group A through U

215. γ

216. cytoplasmic membrane, mucopeptide, group carbohydrate, protein antigen

217. common epitopes with heart, brain, and connective tissue

218. amino (C-term fixed)

219. Streptolysin O and S, Streptokinase, pyrogenic exotoxins, Streptodornase (DNase), hyaluronidase, erythrogenic toxin, DPNase

220. Rheumatic fever, Glomerulonephritis

221. Rheumatic fever – many M serotypes



Glomerulonephritis – few M serotypes, Ab deposition

222. Penicillin G and Clindamycin

223. Aminoglycosides

224. Rheumatic fever

225. Sialic acid (types Ia, Ib, II, III, IV antigens)

226. GBS (Strep agalactiae)

227. penicillin and aminoglycosides

228. group D

229. S. faecalis (yes)    S. bovis (no)

230. viridians

231. α   (except S. salivarius)

232. viridians

233. S. Mutans

234. viridians – dry capsule, optochin resistant, bile salt resistant, non-

pathogenic in mice



pneumococci – moist capsule, optochin sensitive, bile soluble, pathogenic 


in mice

235. loses pathogenicity

236. yes

237. penicillin

