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There are iwo sets of guestions in this test. The questions in sct
A are 10 points gach and those in set B are I3 points cach.
Select and answer four questions from each set,

Set A (10 points each)

1 You are asked to isolate from a water sample, taken from a
pond, a fungus, a protozoan, and an algac and to identify cach
organism isclated.

a. List the steps vou would take to isclale cach type of
MIiCTOCIZANISIT.

b. What characteristics would you use fo identify the fungus,
the protozoan, and the algae ? |

2 Describe: how you would isolatc a mutant that required
tryptophan for growth and was resistant to penicillin.

3. Discuss the major ecelogical and medical contributions of the
genus Sireplomyces.

4. Describe briefly the Gram-stain procedurces and ifs outcome.
What fealures of the microorganisms might account for the
differenices seen in the bacteria 7 Draw a graph to iHlusirate
the structures of Gram-poesilive and Gram-negative bactersal
cell walls.

5.1f vou wanted to isolate from nature a microorganism with the
following sel of characteristics, ideatify what natural
environment you might choose te sample and what cultural
conditions you would use.
{(a) A thermophilic acidophile; (b) An aperobic psychirophile
{c) A halophilic thermophile; (d) An obligately barophilic
psychrophile.
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set B (15 points cach)

6.In certamn fields i the midwestern United States in which
herbicides have been used for the last 6 vears 1o control weeds
in soy beans, it was found that the usuvally dosage of the
herbicides had a greatly reduccd cffect last summer and this
summer did not control the weeds at all.

(a)Can you offer two possible hypothses 1o explain this
observation?

(b)1low would you test gach hypothesis?

7.1 have given you an unknown organism isolated from vogliurt
that dcgrades glucose anaerobically {o organic molecules.
You have available {he {ollowing tools:

---a culture chamber capable of growing the organism
anaercbically;

---a spectiophotometer;

-—-an HPLC and the proper colunn for identitying and
quantitating organic acids and alcohols.

~-radiolabelled [1-14C]-, [6-14C]-glucose;

---a scintillation counter {0 detect radioaclivilty of organic
compounds (or CO2 trapped by hyamine hydroxide);

---chemicals for carrying oul enzymatic analyses for all
glycolytic-related enzymes,

How would you identify the glycolytic pathway used by this
organisin? What arc all of the possibilities that you might
expecl to find ? What would vou ool for 7

-———

8.Suppose you were given a mixture of the following
organisms:Bacillus  cereus,  Mycoplasma  preuwmonia,
Nitrosomonas  ewropea, Sulfolobus acidocaldarius, and
Aanthomonas campesiris, What gencral types of treatments,
cullural conditions, or media could you use that would allow

you to prow cach organism from this mixiure without
growing any of the other organisms ?
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9.Name the pathway that £ cofy would use for the complete
catabalism of the following molecules under the described
condilions. Where appropriate, describe briefly the Operation
or inoperation of key enzymes.
(a) Glucose; acrobic cenditions; phosphate-limited Cchemostat;
(b) Acetate; acrobic conditions; (c) Gluconic acid (gluconate);
acrobic conditions; (d) Ribose; aerobic conditions; no
apparent limitations; {e) Glucose; anaerohic conditions;
phosphate limited; 50% of D- and L-lactate formed.

10. Suppose that yvou have the following two strains of £
coli (1) an Hir strain that is susceptible to streptomyein and

has genes leu™t, lucl and gal™ and (2) an F- strain tha is
resistant 1o streptomvein and has the allelic genes few, Jge-.

and gal~. Describe an experiment that would enable you to
determine the location of lew, lac, and gal on £ ol
chromosome.




