Review for BIO 126L Exam 1 

Sample exams http://www.sbs.utexas.edu/psaxena/

Pre Lab -
Review guidelines for safety

Review cleanliness and safety, cleaning up a spill

Disposal of different wastes like biohazard waste, non-biohazard waste, glass, etc.

Lab1 Microscopy
1. Microscope: its use and care.

2. Two kinds of lenses: OBJECTIVE LENS and OCULAR LENS or eyepiece

3. Total magnification of microscope = magnification of objective lens X magnification of ocular lens.

4. Resolution = wavelength / 2 X Numerical aperture of objective lens. Definition and calculations and unit of resolution. 

5. Oil used with 100X objective in order to let more light from the specimen to pass into the objective lens. This is because oil has a refractive index very similar to that of glass and so light passing from the slide through the oil does not bend much.

6. Greater the magnification of the objective lens, smaller the focal length, working distance, width of field and depth of focus. So there is an inverse relation between magnification and all the other features.

7. Parfocal means a set of lenses whose focal points lie in the same plane, which implies that you need minor adjustments when shifting from one lens to the other.

8. UNITS of MEASURE, practice inter-conversions of units.

9. Mixed cell suspension.

10. Top ten microscope problems

Lab 2 Pure culture and Gram staining

1. Complex medium: has a complex organic nutrient source such that we don’t know its exact composition. It allows many different organisms to grow in it. Chemically defined/ Synthetic medium is made of exact known components exact composition is known, it allows fewer, specific kinds of organism to grow in it. 

2. Oblique light microscopy: to study colony morphology - know the differences between the two techniques

3. Oblique reflected microscopy - used for both transparent and non-transparent media

4. Oblique transmitted microscopy- used for transparent or semi-transparent media

5. A stereomicroscope has a magnification of 10X-30X.

6.  Know the meaning of pure culture.

7. Characteristics of pure culture (pg II-2)

8. Understand the use of aseptic techniques in lab. Aseptic techniques used for culture and handling of bacteria in lab to prevent contamination with other organisms.

9. After streaking a plate aseptically, why would you not pick a subsurface colony, a colony not on a streak line?

10. Gram stain: know the sequence of staining and use of each component reagent.

11. The smear should be heat-fixed. Why should you wait till your smear is completely dry before you heat-fix?

12. Explanations why a smear may not be the expected "color”. (See trouble shooting Pg II-13A)

13.  Expected results and explanations when staining old cultures or adding lysozyme. Lysozyme

degrades the peptidoglycan in bacterial cell wall and thus a gram positive organism will appear gram

negative if treated with lysozyme. Role of water in protocol????

Lab 3: Selection and Differentiation                                                                                                                                      

1. Remember definitions of obligate aerobe, microaerophile, facultative anaerobe, aerotolerant anaerobe, obligate anaerobe, commensalisms, antagonism, neutralism, synergism, prototroph, auxotroph.

2. Thioglycolate medium- has reducing agents cysteine and thioglycolate that maintain a low O-R potential. Methylene blue indicator, blue when oxidized, colorless when reduced. Know the pattern of growth of different organisms in this medium.

3.  Siderophores-Role and definition. Different types of siderophores.

4.  M. flavescens JG9 is a siderophore auxotroph. It can grow by itself on blood agar because it can get

the iron from the heme in the hemoglobin of the red blood cells.

5. The technique and principle of commensalisms experiment. Desferal disc served as the positive

control for the experiment. Growth of Microbacterium around M.luteus and R.glutinis as Microbacterium
was able to use the siderophores made by these organisms to grow.

6. The technique and principle of antagonism experiment. Define ZOI, MIC.

7. MacConkey agar: selective and differential. Remember the principle, components and use of this

medium. Crystal Violet and bile salts prevent gram positive bacteria from growing, allow gram

negative bacteria to grow (this makes it selective). Lactose fermenters form pink-red colonies (neutral

red) and non-fermenters form white or their own colored colonies (this makes it differential). Lactose

fermenters are pink-red because of accumulation of acids and uptake of neutral red. May also be surrounded by a zone of

precipitated bile.

KNOW THE ANSWERS TO THE DISCUSSION QUESTIONS FOR THESE LABS 1-3 

Lab 4: Dilution and Plating

1. Procedures of serial dilution and plating. Purpose behind serially diluting bacterial stock solution.

2. CALCULATIONS: step dilution, cumulative dilution, final titer-units very important. Know how

to calculate number of colonies expected if titer is given. Always report you bacterial titer as CFU/ml

(Colony Forming Units/ ml). Don't forget to divide by the amount plated when you are calculating

the original titer of your stock.

3. Pour plate and Spread plate techniques differences and similarities.

4. Micropipettors: P1000, P200, P20 how to read the settings.

5. 30-300 is the statistically significant colony count.

6. LABELING and USE of the linear, log and semilog graphs.

7. What is the useful range of a sprctrophotoeter?

8. Why can one use absorbance as a means of estimating cell number?

Lab 5: Biochemical differentiation tests

1. Carbohydrate fermentation tests: know the main media components, purpose and basis of

differentiation, use of pH indicator phenol red, yellow in acidic conditions deep pink in alkaline and

orange red in neutral conditions. Durham's tube traps gases produced during fermentation, mainly

Hydrogen. Symbols for expressing the results, what do they stand for. Carbon dioxide and hydrogen are

the main gases produced by aerogenic bacteria.

2. Indole test: Components of media Tryptone Broth, Kovac's reagent and its components and their

purpose.  Why does tryptone broth not have any carbohydrate?  What is the positive / negative result?

3. Gelatin liquefaction: the principle of the test, how to read the positive and negative results, what

does the “enzyme complex” gelatinase do?

4. Motility test: remember it's a soft agar medium, remember the name of the dye 2,3,5-

triphenoltetrazolium and its purpose (the dye is added only to make it easier for you to see where and

if the organism is growing. Growing bacteria reduce this compound to a red product, red color indicates growth.

It is not indicative of a positive result for motility).

5. Catalase test reagent is Hydrogen peroxide. The catalase enzyme degrades hydrogen peroxide to

produce oxygen which causes the effervescence which is seen as positive result.

6. Why should you not perform catalase test on a blood agar plate?

7. Remember how to read positive and negative results for all these tests and the use of a flowchart.

Correct way of writing the scientific name of an organism: Genus is capitalized, species is not; each is underlined 

individually or italicized.  Know at least one commonly used Gram-positive and one Gram-negative organism.
