1. General culturing techniques:  3 + 1 innoculation, stab and streak, streak for isolation.  
2. Colony morphology:  Colony = Size, color, margin, elevation, texture, odor.  Broth = even, settled, clumps, film at top (pellicle), pigments.  

3. Elevation:  concave, convex, flat, pitted

4. Margin:  smooth (entire), lobed, serrated

5. Cell morphology:  cocci (pairs- diplo, pinch off in one plane; chains- srepto, one plane; tetrads, two planes; 8’s -sarcina, three planes, clusters- staphylo, three planes) bacilli (rods = single, or chains-strepto), spiral (curved- vibrio; stiff- spirillum; flexible-spirochete)

6. Microscopy:  Brightfield (light goes through condenser), Darkfield (for high-dry 40x; direct light is blocked, comes in through sides, scattered only, bacteria look white), Phase contrast to see live motility.
7. Phase contrast: can see w/o stain, organisms are live

8. Motility: Browning (water molecules hitting them) or true motility (bacteria move)

9. Staining techniques:  Stains DNA from its phosphates and proteins, which are negatively charged, so positive charges are attracted to them.
10. Simple Stain:  Methylene Blue (cheek cells, dark nucleus), Crystal violet (1° stain), saphranin (2° stain).  Are + charged.

11. Negative stain:  India Ink, Nigrosin.  Has – charge, stays outside cell.  Repelled when there is a capsule present, shows clear zone there.

12. Differential stain: combo of simple stains (Gram, endospore, acid-fast).  Correlates to different cellular architecture.

13. Gram Stain:  Crystal violet, Iodine, alcohol (dissolves lipids in outer membrane), saphranin.  Gram + has one membrane with thick PG, ink gets in and can’t get out.  Gram – has two cell membranes, thin PG.  Ink gets washed out.
14. Biochemical tests: coagulase, Oxidase, Catalase, immunological tests, Ab discs.
15. Coagulase:  Innoculate serum tube, let sit 24 hours.  Gel = + test.
16. Catalase:  H2O2 + Catalase ( H2O + O2.  If there are bubbles when you add hydrogen peroxide, Catalase is present.

17. Oxidase:  Dimethylsulfoxide is needed to allow phenylenediamine to enter  Gram + bacteria, such as micrococcus, for this test.   It is not needed for Gram -, such as Nisseria and Pseudomonas.  Oxidase + organisms produce cytochrome C Oxidase, and enzyme necessary for aerobic respiration.   + bacteria shows purple color on streak.    Phenylenediamine ( Oxidase ( Indophenol (blue).  Seen in Micrococcus, Nisseria, and Pseudomonas.
18. Novobiocin 5mg (Nb):  Inhibits DNA gyrase.  Staph epi is sensitive to it.

19. Bacitracin (A):  inhibits peptidoglycan synthesis.  Group A Strep and Micrococcus are sensitive.
20. Selective media:  Allows some bacteria to grow, but not others (e.g. salt-tolerant)
21. Differential media:  Contains sugar and dye.  Mannital (sugar) to allow alcohol fermentation ( acid.  Phenol red = pH indicator dye to detect alcohol.  Neutral = red, acid = yellow.  O-F media is also differential.  Note:  Mannitol Salt agar is both selective AND differential.  
22. PCR:  Denature (95°C, causes double strand( single strand, Anneal (45°C, forms base pairs to join together), Extend (72°C, extends 1000 nucleotides in one minute).  TAQ polymerase (functions at higher temperatures, makes the DNA synthesize).  
23. 16S RNA: the target of the PCR reaction.  All bacteria have it, it is ubiquitous, homologous (performs the same function), is conserved (it aligns sequences and has variable regions (to tell bacteria apart).
24. Electrophoresis:  molecules move through gel due to electricity.  Polymers in the gel form a grid that holds back the bigger, heavier molecules.  Bacteria components run from negative to positive charge.
25.   Agarose gel electrophoresis:  Cell lysis solution, lysozyme, nuclei lysis, Protein Precipitation Solution, Isopropanl, DNA suspension buffer, Tris Borate (TBE) buffer (conducts electricity), Loading dye = negatively charged, increases density, gives color, and differentiates size:  Bromphenol Blue (smaller, purple band), Xylene Cyanol (larger, blue band).  Ethidium bromide has affinity for DNA, intercalulates between DNA rungs, causes torsions, and fluoresces in the dark.
26. Capnophilic:  Carbon dioxide lovers.  Use candle jar.
27. Candle jar:  increases CO2, but there is still O2 present = NOT anaerobic.

28. Lancefield:  Dr. who invented serologic classification of Strep, based on carbohydrate (CH2O) antigens.

29. Hemolysis types: α greening from incomplete disruption of cell.  They steal the Hg and leave the green porphorin ring (S. viridans).  β media is completely cleared, leaving no blood left.  γ is no hemolysis (found in group D and non-groups).

30. Serotyping bacteria:  Classifying Streptococcus based on carbohydrate antigens.
31. Streptolysin O and S: Hemolysins that are S = serum (O2 stable; clearing in both stab and streak = aerobic) or O = oxygen (O2 labile; clearing in stab but not streak = anaerobic)
32. CAMP: Synergistic hemolysis test.  A strain of Staph aureus which makes hemolysins which weaken but don’t lyse ( when touched by group B Strep, an arrowhead forms = synergy.

33. Bile acid:  Group D Strep and Listeria resist this acid by using esculin.

34. Bile esculin:  Media slant that turns black when inoculated by Strep D or Listeria.

35. SXT: sulfa drugs which inhibit synthesis of tetrahydric folic acid (THF), a cofactor.
36. Immunoagglutination:  For Streps: use immunoagglutination test kit with latex beads with antibodies stuck to them to detect all Strep serotypes.   Also know the modified ELISA test for Strep A:  Using gold-conjugated anti-A antibodies to detect.
37. Blood agar:  sheep’s blood mixed with nutrient agar.

38. Chocolate agar: blood agar that is heated to partially lyse the red blood cells, releasing the iron and turning the media brown.
39. Capsule: a virulence factor because it inhibits opsonization and antibiotics.  Anthrax has amino acid capsule of peptide instead of polysaccharide (glycan).  
40. Endospore:  what’s left of a cell when conditions are bad; they are surrounded by a cortex which gives them resistance to heat and dyes.  They are refractive.  In Gram stain, the spore is clear.  With an endospore stain, it will be green.
41. Metochromatic granule:  Internal granules which take the stain (methylene Blue).  Seen in Corynebacterium diphtheria.

42. Sarkosyl: detergent that dissolves inner membrane only, leaving the outer membrane with its reddish color from cytoproteins and OM transporters.
43. SDS:  Detergent that dissolves both inner and outer membrane.  Has negative charge, sticks to proteins uniformly, to give protein uniform shape and charge, so size can be separated with denaturing gel electrophoresis.
44.  SDS PAGE Procedure:  Protein Gel electrophoresis.  A buffer plus detergent conducts electricity.  Blue Juice has Bromophenol Blue, plus SDS detergent to soubise the membranes and give a charge to the proteins.  It uses acrylamide for the grid.  
45. Acrylamide:  a protein used in Protein gel electrophoresis instead of agarose.  It forms long chains with crosslinks.  Ammonium persulfate and TEMED are catalysts to cause the acrylamide to crosslink.  BIS acrylamide acts as a crosslink between these two strands.  The more acrylamide you add, the tighter the grid will be.  They provide for higher resolution, allowing visualization of each base pair of DNA, instead of 100 base pairs in agarose.
46. Role of iron regulation in virulence:  Pseudomonas senses nearby iron in the host which is sequestered, and begins to use its outer membrane transporters to steal iron from the host.
47. Our analysis of mutants in virulence (iron regulation): we can use cell fractionation with the French Press and Sarkosyl buffer to isolate the outer membrane transporter proteins which are regulated by iron.
48. Cell fractionation: Use M9 Media (defined media) contains NA and K phosphate (buffers), ammonium chloride (N+ source), NaCl, MgCl, and glucose (carbon source).  Incubate with rapid shaking, then freeze while centrifuging to give pellet.  Place in French Press in a buffer solution to release PG cell wall.  Leaves both cell membranes with phospholipids on inner leaflet and LPS on outer leaflet, with porins and transporter proteins, giving us iron-regulated proteins in the outer membranes.  centrifuge and keep the pellet (blue from LPS in the outer membrane), but we want to get rid of the inner cell membrane:  add Sarkosyl buffer, centrifuge, gives pellet (red from cytoproteins and OM transporters).
49. Exoenzyme: an enzyme that is excreted from a cell.  Production of this is a virulence factor.

