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Answer Key: Invisible Empires: A College Microbiology Synthesis Quiz

Moving beyond basic taxonomy, this assessment demands systems-level analysis of metabolic flux and
genetic regulatory networks.

1. In the context of Syntrophic metabolism, how does the interspecies hydrogen transfer between a
fermentative bacterium and a methanogenic archaeon influence the Gibbs free energy (AG) of the
initial fermentation step?

Answer: B) It maintains low H2 levels, shifting the AG from positive to negative.

Syntrophy relies on thermodynamics; by consuming hydrogen, the archaeon keeps product concentration low,
allowing otherwise endergonic reactions to proceed spontaneously.

2. The use of 'Quorum Quenching' enzymes, such as lactonases, represents a strategy to physically
degrade the bacterial cell wall rather than interfering with signal transduction.

Answer: B) False

Quorum quenching specifically targets autoinducer molecules to disrupt communication and virulence gene expres-
sion, not the structural integrity of the cell wall.

3. Which component of the Sec-dependent pathway is responsible for providing the motive force for
protein translocation across the cytoplasmic membrane in Gram-negative bacteria?

Answer: C) SecA ATPase

SecA acts as a motor protein that uses ATP hydrolysis to drive the polypeptide chain through the SecYEG translocon.

4. The 'Great Plate Count Anomaly' is primarily attributed to which of the following ecological or
physiological factors?

Answer: B) The inability of current media to mimic complex niche metabolic dependencies.

Most environmental microbes are 'unculturable' because we cannot yet replicate the specific chemical, physical, and
symbiotic conditions of their natural habitats.

5. In the CRISPR-Cas9 system of Streptococcus pyogenes, the trans-activating crRNA (tracrRNA) is
essential for the maturation of the crRNA and the stability of the Cas9 complex.

Answer: A) True
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TracrRNA hybridizes with the crRNA precursor, guiding RNase III to process it and subsequently forming the dual-RNA
guide that directs Cas9 cleavage.

6. During the Nitrogen Cycle, the process of Anammox (anaerobic ammonium oxidation) utilizes which
molecule as the final electron acceptor?

Answer: B) Nitrite (NO2-)

Anammox bacteria oxidize ammonium using nitrite as the electron acceptor, primarily producing nitrogen gas (N2)
inside a specialized organelle called the anammoxosome.

7. How do Methanogens contribute to the global Carbon Cycle in extreme environments like hydrother-
mal vents?

Answer: C) By reducing CO2 or acetate to CH4 as a metabolic byproduct.

Methanogens are anaerobic archaea that perform methanogenesis, reducing simple carbon compounds like CO2 or
acetate to methane gas.

8. Reverse Gyrase is a unique enzyme found in hyperthermophiles that introduces positive supercoils
to stabilize DNA against thermal denaturation.

Answer: A) True

Positive supercoiling increases the temperature at which DNA strands separate, a critical adaptation for life at
temperatures exceeding 80°C.

9. Which regulatory protein acts as the 'master switch' for the initiation of sporulation in Bacillus
subtilis when activated by phosphorylation?

Answer: B) SpoOA

Spo0A~P is the central response regulator; its concentration determines whether the cell enters a vegetative state
or proceeds with spore formation.

10. In viral replication, what is the role of the Internal Ribosome Entry Site (IRES) found in certain
(+)ssRNA viruses like Poliovirus?

Answer: A) To bypass the need for a 5' cap during translation initiation.

IRES allows the viral mRNA to recruit ribosomes directly, enabling translation even when the host's cap-dependent
translation is inhibited by the virus.
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