BIOL 240 GENERAL MICROBIOLOGY (Part IV) — Condensedl'erms & Concepts 5/18/09

13.VIRUSES]: DNA or RNA, double or ssirgieded; protein coat, 21. [SKIN DISEASES]: gram+. salt-tolerant normals (staph.,

15.

16.

17.

some enveloped, specific host range receptors (spikes). HeIicaI,miCFQCQCCuS, _diptheroids). S_FaMreus_ — leukocidin,
polyhedral; Obligate intracellular parasiissbe grown in host cells exfoliative toxin  (scalded skin, TSS (toxic shock)); Strep

AEPlaques ldentify cytopathic effects, serology, PCR. pyogenes — Group A Ehemolytic; M-proteins ,
Bacteriophadsytic cycléAttachment, penetratioect DNA, streptokinases, hyaluronidase,  Exotoxin A
biosynthesis, Maturation/ assembly, Rédigas®f host.... (superantigen/TSS). Pseudomonas aeruginosa _ (gram -) —

Lysogenic cyclprophagegenome irgeated into host chromosome. otitis, post-burn. Herpes — HHV1/2; latent in nerve ganglia
Animal Viruses: attachment, penetration by endocytosis or fusiopn S
uncoating, biosynthesis of viral DNA and proteins, Maturatior2?asbERM@US SYSTEM DISEASES]: Meningitis_in

release- budding or ruptuRetrovirugeverse @nscriptase cerebrospinal fluid — all meningitic bacteria=
Provirus Budding ofnveloped virusePRIONS--spongiform polysaccharide capsules. Haemophilus influenzae

encephalopathies, resistant proteins that convert normal cellular (#68ig capsule B (gram -, throat microbiota). Strep.

to parasitidvIROIDS small, stable infectious RNAs in plants. pneumoniae Encapsulated, normal nasopharyngeal;
Listeria monocytogenes : gram-+, grow in fridge,

[PATHOGEN MECHANISMS]: pathogenicity, virulence. foodborne, cross placenta, grow in phagocytes, actin
Entry- Mucous membranes, skin, parenteral. IDso, LDso. tails/rockets _for cell-cell spread. Tetanus = toxin-
Adherence — adhesins (capsule, fimbriae, M-protein); induced disease (no colonization of host) — gram
Virulence Factors — enzymes, nutrient acquisition, immune +/spores/anaerobe (Clostridium tetani );
avoidance/camouflag@xins(coagulase, kinases, hyaluronidase, Tetanospasmin (Ttx) ZEspastic paralysis. Botulism : (C.
collagenase, IgA proteases, SiderophoresicArigign botulinum) ingest Botox AEflaccid.

Exotoxins — A-B toxins , Superantigens (TSST enterotoxip
Membrane -disruption (hemolysinghospholipasésukocidins 23. BLOOD & LYMPH DISEASES] lymphatics, lymph nodes,
Lysogenic conversionEndotoxin  shock. interstitial fluid, sepsis, septic shock . ANTHRAX (B.

INONSPECIFIC HOST DEFENSES]: Mechanical factors: anthracis ) cutaneous (cipro antibiotic), G.1., inhalation
Skin (epidermis, keratin), Mucous membranes , Ciliary ~100% mofta'ty- Soil - grows and kills macroph_ages,
escalator , lacrimal apparatus, saliva, urine. Chemical relea_se toxins, cause Iesn_)ns. PLAGUE: Y. pes_t|s '
Factors: Sebum, low pH, Lysozyme , Gastric juice, Normal Survives and proliferates in phagocytes. Bubonic,
microbiota. Leukocytes: Neutrophils /PMNS, Septicemia, Pneumonic (~100% mortality) . Reservoir =
[Lymphocytes — B, T], Monocytes , Eosinophils , rodents, vector = rat flea. HIV/AIDS.

Basophils . Phagocytosis — evasion (M-protein, capsules;
Leukocidins, survive phagosome). INFLAMMATION —
redness, heat, swelling/edema (histamine, prostaglandins),
Margination and Diapedesis (emigration) of WBCs, tissue

24. RESPIRATORY DISEASES| Diphtheria — (gram +,
Corynebacterium diphtheriae); Dtx kills host throat cells,
damages heart and kidneys. membrane of fibrin, dead
tissue, and bacteria. Pertussis (Bordatella pertussis,

repair. %: hypothalamus reset higher in response to gram-) Capsule, Ptx; Tracheal cytotoxin kills ciliary cells
endotoxin AL1 Ashivering & fever. LEMENT] — desperate coughing. (Whooping). Tuberculosis (acid-
System: Opsonization , MAC = C6-C9 Cytolysis , fast, Mycobacterium tuberculosis ). In alveolar
chemoattraction of phagocytes (inflammation). Classical macrophages; Tubercule ; liquefaction ZEcough blood,
Pathway (IgG + C1 AC3, C5); Alternative pathway (B, D, P sepsis Influenza: (8 sSRNA, env. virus ) — fever,

serum proteins bind cell wall). INTERFERONS): alpha & headache, muscle ache only! H- & N-spikes.

beta A stimulate anti-viral defense in neighbors; Gamma

Interferon AEphagocytosis of bact. 25. GASTROINTESTINAL DISEASES: Fecal-Oral cycle :

Normal microb. —_mouth, large intestine (Bacteroides, E.
coli,...). Infection= 12hr -2wk; Intoxication =1 -48hr.
Staph. Food poisoning  — Enterotoxin  superantigen
preformed; heat-stable! Shigellosis : Shigatoxin : invades
epithelium, spreads cell-cell with lysis using actin-tail; grow
in macrophages; bloody diarrhea/dysentery (Like E. coli
0157:H7 = shigatoxin!). Salmonella enterica Typhimurium

SPECIFIC HOST DEFENSES): Innate defenses; Immunity
Humoral: B-Lymphocytes , extracellular Ag’s: Antigen -
Antibody interactions A (agglutination, opsonization ,
complement activation, inflammation, neutralization, Ab-
dependent cell-mediated cytotoxicity), Epitopes .. 19G, IgA.
Clonal Selection , Effector cells (plasma B, or Tc), Memory

cells. Cytokines. [Cell-Mediated: T cells (Thymus) - — Salmonellosis _: replicates in epithelium, invades

intracellular Ag’s. M-Cells, Pyers patches . [Th (CD4) cells] blood/lymph Zliver, kidneys, fever, perforate intestine,

— interleukins /EB & T cells, NK; [Tc (CD8) cells |- perforin . sepsis; Salmonel la typhi (Typhoid Fever ) — systemic in

[[Antigen Presenting Cel [ APC] (macrophage, dendritic, phagocytes; severe sepsis, fever, shock. Viral

any host cell) presents antigen-MHC complex /AIL1 A gastroenteritis = Rotavirus, Norovirus.

activates Th cell (IL2) Aactivates Tc & B cells.]]

Nonspecific}: activated macrophages, NK cells . 27. ENVIRONMENTAL MICROBIOLOGY}: Biogeochemical

19. HIV & AIDS; Infects CD4 cells (Th, macrophages, cycles: Carbon cycle, Nitrogen cycle (decomposition,
dendritic cells). CD4-gp120 protein , endocyt., uncoating, ammonification, nitrificatio  n, denitrification, nitrogen
Reverse transcriptase , and HIV protease . (Provirus fixation ). [Legume -Rhizobium Symbiosis |: root nodules,
latent infection , in vacuoles, fast mutation). Nucleoside infection threads, colonization, N-fixation.
RTase inhibitors , non-nucleoside RTase inhibitors , Bioremediation : Biofilms .

Protease inhibitors, Virus decoys



Microbiology FINAL —Part IV ( Spring 2009 ): Study Questions

Possible Short Essay Topics (be prepar ed to draw diagrams as well!):

1. Describe & diagram a basic bacteriophage life cycle . How does this compare to infection
by animal viruses? Describe at least 3 special adaptations, including latent phases, that
some viruses have to avoid the immune system  ?

2. Diagram and Describe a retrovirus structure and life cycle. Compare and contrast this with the
structure and life cycle of an Animal DNA virus. Describe at least 3 special adaptations that
retroviruses (and some other viruses) have to avoid the immune system.

3. Describe at least 5 types of Virulence Factors used by bacteria to attach, locally  colonize or
penetrate , and systemically invade a susceptible host. What effects do these virulence
mechanisms have on the host?  Provide specific examples from spe cific species .

4. Describe 5 nonspecific host defenses (innate immune factors) that protect the mucosal surfaces
and the bloodstream from pathogenic invasion. Occasionally, how might some of these defenses
contribute to damage of the host?

5. Compare the respo nses by serum complement (alternative pathway; 3 responses) to
antibody -mediated responses (5 responses) to bacteria in the bloodstream. What host
cells are involved in each response, and how are bacteria or other antigens destroyed or
effectively removed ?

6. Compare and contrast 5 differences between the  humoral and cell-mediated responses of
the_Acquired Immune System to_pathogen invasion. What cells and protein/chemical
factors are involved in each during a successful response? How is long -term immunity
produced? What cells and factors are involved in both responses?

7. List 5 molecul es and cell types that are shared and interconnect the Innate defenses of the
body with the Acquired /Adaptive Immunity pathways. Define the defensive functions of
each shared component.

8. Compare in detail 2 microbial diseases of each of the following organ systems: skin ,
nervous system , and blood/lymphatic systems . How does a successful pathogen gain entry,
invade host tissues (if applicable), and damage the host? What host defenses and medical
treatments are a patient’s best hope? Are disease symptoms caused by growth of the pathogen
within the host, or by virulence factors (eg: toxins) released by the microbe, or both?

9. Compare in detail 3 microbial diseases of each of the following organ systems:
gastrointestinal system, and respiratory system . How does a successful pathogen gain entry,
invade host tissues (if applicable), and damage the host? What host defenses and medical
treatments are a patient’s best hope? Are disease symptoms caused by growth of the pathogen
within the host, or by virulence factors (eg: toxins) released by the microbe, or both?

10.Describe three environmental (ecological) processes that require microbial metabolism to proceed
successfully. What specific biochemical activities by the microbes contribute to each of these
processes? What would happen to the environment or ecosystem if the participating
microorganisms were removed?

11.Compare the symbiotic interactions between the organisms involved in fo rming Lichens,
Mycorrhizae, and Legume -Rhizobia symbioses. What special adaptations and benefits do
these associations provide for the organisms involved , and what effects are produced on
the ecosystem ?

I GOOD LUCKTUESDAY, 5/26/200 (8:10 AM Sharg!) !!!




