LEC 3 Q-MIRCOBIOLOGY :

1. What distinguishes the capsule from the glycocalyx in terms of structure
and function?

A) The capsule is always loosely attached, while the glycocalyx is
tightly bound.

B) The glycocalyx is primarily composed of proteins, whereas the
capsule consists mainly of polysaccharides.

C) The capsule provides protection against phagocytosis, while the
glycocalyx facilitates attachment.

D) Both structures are identical in composition and function.

Answer: C

2. Which of the following statements accurately describes the composition of
endospores?

A) They consist only of a single membrane and are vulnerable to heat.

B) They contain multiple layers, including calcium and dipicolinic acid
for stability.

C) Their primary structure is made up of lipopolysaccharides.

D) They are primarily composed of RNA and protein.

Answer: B
3. During the germination of spores, which of the following occurs first?
A) Breakdown of the spore coat
B) Activation of metabolic processes
C) Rehydration of the spore

D) Replication of DNA

Answer: C




4. In the context of flagellar movement, which statement about the proton
motive force is correct?

A) Itis primarily responsible for the attachment of flagella to the
bacterial cell.

B) It generates ATP directly for flagellar movement.

C) It creates a gradient that powers the rotation of flagellar rings in
Gram-negative bacteria.

D) It is not involved in bacterial motility.

Answer: C

5. What is a key feature of sex pili that differentiates them from ordinary
pili?

A) They are involved in attachment to surfaces.
B) They can transfer genetic material between bacteria.
C) They are only present in pathogenic bacteria.

D) They are involved in motility.

Answer: B

6. Which bacterial species is known for forming terminal spores, and what
implication does this have for its pathogenicity?

A) Bacillus anthracis; it aids in its ability to evade the immune system.

B) Clostridium tetani; it enhances its resistance to environmental
stresses.

C) Escherichia coli; it allows for rapid reproduction.

D) Staphylococcus aureus; it contributes to biofilm formation.

Answer: B

7. What triggers the synthesis of the protective layers during endospore
formation?

A) Nutrient abundance




B) DNA replication
C) Environmental stressors such as heat or dehydration

D) The presence of plasmids

Answer: C

8. Which of the following factors most directly influences the virulence of
encapsulated bacteria?

A) The type of nutrients available in the environment
B) The presence of a slime layer
C) The ability to evade phagocytosis due to capsule presence

D) The metabolic pathways utilized by the bacteria

Answer: C

9. Which of the following statements about endospore germination is
correct?

A) Germination occurs in the absence of water.
B) It results in the immediate death of the bacterial cell.

C) It is a process that requires the breakdown of multiple protective
layers.

D) Germination only occurs in laboratory conditions.

Answer: C

10. How does the presence of pili contribute to the ability of bacteria to
establish infections?

A) They enhance the bacterial metabolic rate.
B) They facilitate attachment to host tissues and surfaces.
C) They serve as a source of energy for motility.

D) They act as receptors for phage attachment.




Answer: B

11. Which of the following best describes the role of dipicolinic acid in
endospore formation?

A) It acts as an energy source for spore metabolism.

B) It stabilizes the spore's DNA and proteins against heat and
desiccation.

C) It facilitates the attachment of the endospore to surfaces.

D) It enhances the synthesis of polysaccharides in the capsule.

Answer: B

12. What is the primary mechanism by which the capsule contributes to
bacterial pathogenicity?

A) By facilitating nutrient uptake
B) By enhancing biofilm formation
C) By preventing phagocytosis by immune cells

D) By promoting antibiotic resistance

Answer: C

13. Which of the following types of flagella is characteristic of bacteria that
exhibit motility in a corkscrew motion?

A) Polar flagella
B) Lophotrichous flagella
C) Peritrichous flagella

D) Axial filaments (endoflagella)

Answer: D

14. In the context of bacterial spore formation, what does the term
"'vegetative state' refer to?

A) The dormant phase of bacterial spores




B) The actively dividing and metabolizing phase of bacteria
C) The phase in which bacteria form capsules

D) The phase of nutrient depletion

Answer: B

15. Which of the following statements accurately describes the germination
process of endospores?

A) It is initiated by the presence of high temperatures only.
B) It requires the degradation of the cortex and spore coat.
C) It involves a shift from aerobic to anaerobic metabolism.

D) Germination occurs only in nutrient-rich environments.

Answer: B

16. What structural adaptation allows certain bacteria to adhere firmly to
surfaces, such as human tissues?

A) Capsule
B) Flagella
C) Pili

D) Endospores

Answer: C

17. Which of the following is a characteristic feature of the spore coat in
endospores?

A) It is made primarily of RNA.

B) It contains multiple types of proteins that provide structural
integrity.

C) Itis a single-layered membrane.

D) It facilitates nutrient absorption during germination.




Answer: B

18. What is the significance of the arrangement of polysaccharides in
bacterial capsules?

A) It determines the color of the bacteria under Gram stain.

B) It influences the virulence and immune evasion strategies of the
bacteria.

C) It affects the metabolic pathways of the bacteria.

D) It allows for rapid cell division.

Answer: B

19. Which process allows for genetic diversity in bacterial populations
through horizontal gene transfer?

A) Mutation
B) Conjugation via sex pili
C) Binary fission

D) Endospore formation

Answer: B

21. What physiological change occurs in bacteria when they enter the
sporulation phase?

A) Increased metabolic activity and growth
B) DNA replication and cell division
C) Activation of protective mechanisms against environmental stress

D) Enhanced nutrient absorption

Answer: C
22. Which factor is most critical for initiating the spore germination process?

A) Decrease in temperature




B) Availability of water
C) Presence of specific nutrients

D) Contact with a host organism

Answer: B

23. In which part of the bacterial cell would you expect to find the structural
components responsible for motility?

A) Cytoplasm
B) Cell membrane
C) Qutside the cell wall

D) Inside the endospore

Answer: C

24. Which of the following statements accurately reflects the evolutionary
significance of spore formation in bacteria?

A) It allows bacteria to reproduce rapidly in nutrient-rich
environments.

B) It provides a mechanism for surviving adverse environmental
conditions.

C) It enhances the virulence of pathogenic bacteria only.

D) It eliminates the need for genetic variation.

Answer: B

25. How do the structural differences between Gram-positive and Gram-
negative bacteria affect their flagellar composition?

A) Gram-positive bacteria have more flagella than Gram-negative
bacteria.

B) Gram-negative bacteria have additional rings in their flagellar
structure.

C) Gram-positive bacteria lack flagella entirely.




D) Both types of bacteria have identical flagellar structures.

Answer: B

26. Which mechanism of genetic transfer in bacteria is most directly
facilitated by the presence of sex pili?

A) Transformation
B) Conjugation
C) Transduction

D) Binary fission

Answer: B

27. What is the primary reason some bacterial capsules are not stained by
Gram stain?

A) Capsules are too small to be seen under a microscope.
B) Capsules are made of polysaccharides that do not retain the dye.

C) The presence of lipids in the capsule interferes with the staining
process.

D) The Gram stain does not target capsular material.

Answer: B

28. What structural feature allows endospores to resist extreme
environmental conditions such as heat and desiccation?

A) The presence of a thick peptidoglycan layer

B) The formation of multiple protective layers, including the cortex
and spore coat

C) The high metabolic activity during sporulation

D) The production of exopolysaccharides

Answer: B




29. What specific role do fibrils play in the function of the glycocalyx?
A) They provide structural rigidity to the cell wall.

B) They enhance the bacteria’s ability to adhere to surfaces, such as
tissues.

C) They assist in the movement of bacteria.

D) They are involved in nutrient absorption.

Answer: B
30. Which of the following is NOT a function of bacterial capsules?
A) Protection against phagocytosis
B) Facilitating nutrient uptake
C) Enhancing adherence to surfaces

D) Serving as a component of the cell wall

Answer: D

31. What is the primary advantage of a bacterium having a peritrichous
flagellar arrangement?

A) Enhanced motility in one direction
B) Increased surface area for attachment
C) Ability to change direction quickly

D) Improved nutrient absorption

Answer: C

32. Which bacterial species is associated with the formation of centrally
located endospores?

A) Clostridium tetani
B) Bacillus anthracis

C) Clostridium perfringens




D) Staphylococcus aureus

Answer: B

33. How do capsules contribute to the development of vaccines against
certain bacteria?

A) They serve as a direct source of antibodies.

B) They can be extracted and conjugated to proteins to enhance
immune response.

C) They inhibit the growth of the bacteria in vitro.

D) They act as adjuvants in vaccine formulations.

Answer: B

34. What is the primary composition of the spore coat in bacterial
endospores?

A) Lipopolysaccharides
B) Polypeptides and proteins
C) Nucleic acids

D) Carbohydrates

Answer: B

35. In the process of sporulation, what is the initial event that occurs in
response to unfavorable conditions?

A) Formation of a thick peptidoglycan layer
B) DNA replication
C) Initiation of metabolic activity

D) Accumulation of nutrients

Answer: B

36. Which of the following best describes the axial filaments found in
spirochetes?




A) They are essential for attachment to host cells.
B) They enable a unique corkscrew motility.
C) They provide structural support to the cell wall.

D) They are involved in nutrient uptake.

Answer: B

37. What mechanism do bacteria use to share plasmids that confer antibiotic
resistance through sex pili?

A) Transformation
B) Conjugation
C) Transduction

D) Binary fission

Answer: B

38. Which environmental conditions typically trigger spore formation in
bacteria?

A) Abundant nutrient availability
B) Optimal temperature and humidity
C) High temperature, nutrient depletion, and desiccation

D) Presence of specific antibiotics

Answer: C

39. Which component of the bacterial capsule is primarily responsible for its
virulence?

A) Polypeptides
B) Lipids
C) Polysaccharides

D) Nucleic acids




Answer: C

40. What structural characteristic differentiates Gram-positive bacteria from
Gram-negative bacteria regarding their cell wall?

A) Gram-positive bacteria have an outer membrane, while Gram-
negative do not.

B) Gram-positive bacteria have a thicker peptidoglycan layer than
Gram-negative bacteria.

C) Gram-negative bacteria lack a cell wall altogether.

D) Both have identical cell wall structures.

Answer: B

41. During the Quellung reaction, what observation indicates a positive
result?

A) A change in color of the bacterial colony
B) The presence of a distinct halo around the organism
C) The formation of endospores

D) A decrease in motility

Answer: B

42. What is the significance of having multiple membranes in the structure of
endospores?

A) They allow for rapid replication of DNA.
B) They provide additional protection against environmental stresses.
C) They facilitate nutrient absorption during dormancy.

D) They help in the attachment to host cells.

Answer: B
43. Which type of bacterial motility is characterized by a "'tactic response’?

A) Random movement




B) Chemotaxis and phototaxis
C) Passive diffusion

D) Osmotic movement

Answer: B

44. What is the primary function of the capsule in bacteria like Haemophilus
influenzae b during vaccine development?

A) To enhance bacterial growth
B) To provide structural support
C) To serve as an antigen for immune response stimulation

D) To facilitate conjugation

Answer: C
45. How do environmental stressors contribute to the process of sporulation?

A) They stimulate rapid cell division.

B) They trigger the activation of specific genes responsible for forming
endospores.

C) They promote the synthesis of lipids in the cell wall.

D) They increase nutrient availability.

Answer: B

46. Which of the following is a critical step in the development of a spore coat
during sporulation?

A) Formation of the slime layer
B) Accumulation of polysaccharides
C) Synthesis of over 80 types of proteins

D) Breakdown of the peptidoglycan layer

Answer: C




47. What characteristic of endospores makes them resistant to ordinary
staining methods?

A) Their thick peptidoglycan layer
B) Their lipid-rich outer membrane
C) Their unique protein composition

D) Their dormant nature and multiple protective layers

Answer: D

48. In terms of genetic transfer, what role does the F+ donor play during
conjugation?

A) It receives genetic material from the F- recipient.

B) It transfers plasmids that can confer traits like antibiotic resistance
to the F- recipient.

C) It remains unchanged while transferring genetic information to
other bacteria.

D) It synthesizes new DNA for both itself and the F- recipient.

Answer: B

49. What is the role of the glycocalyx in the virulence of bacteria like
Streptococcus mutans?

A) It prevents nutrient absorption.
B) It allows for rapid cell division.

C) It enhances adherence to dental surfaces, contributing to biofilm
formation.

D) It facilitates spore formation during adverse conditions.

Answer: C

50. Which of the following statements best describes the difference between
ordinary pili and sex pili?

A) Ordinary pili are involved in motility, while sex pili are used for
attachment.




B) Sex pili are longer and thicker than ordinary pili and are involved in
genetic transfer.

C) Ordinary pili are found only in Gram-negative bacteria, while sex
pili are found in Gram-positive bacteria.

D) There is no significant difference; both serve identical functions.

Answer: B

51. What is a significant challenge in developing vaccines against
encapsulated bacteria?

A) Their rapid mutation rates
B) The difficulty in culturing them in vitro

C) Their ability to evade immune detection through capsule formation

D) The high cost of producing them

Answer: C

52. During sporulation, which biochemical process is crucial for forming the
layers that protect the endospore?

A) Protein synthesis
B) Lipid metabolism
C) Glycogen breakdown

D) Nucleotide synthesis

Answer: A

53. What specific characteristic of endospores contributes to their longevity
in harsh environments?

A) The presence of ribosomes
B) The high concentration of calcium dipicolinate
C) Their ability to form biofilms

D) The lack of metabolic activity




Answer: B

54. Which of the following correctly describes the relationship between
bacterial motility and environmental stimuli?

A) Bacteria move randomly and do not respond to stimuli.

B) Motility is exclusively driven by chemical stimuli
(chemoattraction).

C) Tactic responses enable bacteria to move toward or away from
specific stimuli.

D) Motility is primarily a result of passive diffusion.

Answer: C

55. What distinguishes endospore formation from typical bacterial
reproduction?

A) Endospore formation occurs during favorable conditions.
B) Endospores allow for genetic diversity.

C) Endospore formation is a survival mechanism under adverse
conditions, rather than a method of reproduction.

D) Endospores are formed only by pathogenic bacteria.

Answer: C

56. In terms of flagellar structure, which statement is true regarding the
number of rings present in Gram-negative bacteria?

A) They have one ring in the basal body.
B) They possess four rings for structural support.
C) They lack rings entirely.

D) They have two rings, similar to Gram-positive bacteria.

Answer: B




57. What is the primary purpose of the spore coat during the life cycle of
endospores?

A) To facilitate energy production
B) To allow for nutrient uptake

C) To provide a barrier against environmental stresses

D) To enhance metabolic activity

Answer: C

58. How does the arrangement of polysaccharides in bacterial capsules
influence their pathogenicity?

A) It determines the color of the bacteria under a microscope.
B) It enhances the ability to evade the host immune system.
C) It increases the metabolic efficiency of the bacteria.

D) It allows for rapid replication.

Answer: B
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