=
y
e
i
>\..
B
=
4
_\:R
%
i}
H"
&
e
E\\;
’
b
g\\;
&8

ARPTHEE R L A AFRRE

CET L TRy

# B 4R 2§ 0403
ZAF B REDR

—HE&E
L SEHERE (£) b2 h2EE  # 8 4HAT L

2.
CH O ARIFERARAE  ERFERMRAE

L EARAELSELE LS P GBS BRES ) BRTESH

W

Gk

ahid

/,/‘v
-
:}
;\

HRMBH o HAEER 8 M AR R BH 5 SO R R

%~ BEBRBERAEZLEPZ AT RAFR -
BEREABERFERMWEA -

BRETRAEMEE AL AT EMEANS  FREEAESL
REEEL  AREFRABHEL R wEwRF (ARKEME
) BERMEREEHBERE AR HhFLATAT -
R BHERA - BRRER TR FAAEMASERE THX
FEARSRGRUNEAEZRAREWE  £FRARAHOELELEFTHE
vk B AR A o




Bl 3L iE K% 110 825 B AR L IEE A2

hrerpran) c Ao HERTFa~Ta

P B (REE) * #EH£(0403 ~ 0703)
£_9 R _1 R *HE [LE4£) #E

I. Single choice (2% each, total 50%)
1. Which of the following is correct for a bacterium and its corresponding human

disease?

A. Chlamydia trachomatis : peptic ulcer disease
B. Borrelia burgdorferi : Lyme disease

C. Pseudomonas aeruginosa : plague

D. Clostridium botulinum : typhoid

E. Vibrio alginolyticus : syphilis

2. Which of the following statement is correct for comparison of Bacteria, Archaea

and Eukarya?

A. Both Bacteria and Eukarya are insensitive to kanamycin that interferes with
protein synthesis. .

B. Chemolithotrophy is present in Eukarya, but not in Bacteria and Archaea. |

C. Methanogenesis is absent in Eukarya, but is present in Bacteria and Archaea.

D. For membrane lipid, Bacteria have ester-linked, strqight chained fatty acid,
whereas Archaea have ether-linked, branched isoprene-derived chains.

E. Chlorophyll-based photosynthesis is existed in Eukarya and Archaea.

3. Which statement related to Gram-negative photosynthetic bacteria is correct?
Cyanobacteria use hydrogen (Hz) or water as photosynthetic electron donors.
Green sulfur and purple nonsulfur bacteria undergo oxygeliic photosynthesis.
Aerobic photolithoautotrophs are the general metabolic type of cyanobacteria.

S 0w e

Chlorophyll a and phycobiliproteins are the major photosynthetic pigments for
purple sulfur bacteria.
Sulfur deposition is outside of purple sulfur bacteria and inside of green sulfur

t

bacteria.
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4. Microorganisms play important roles in carbon and nitrogen cycle. Please choose
a correct one from the followings.
A. Nitrifying bacteria can reduce atmospheric molecular nitrogen (N2) into nitrite.
B. The anammox reaction is an aerobic reaction, in which ammonium ion (NH4")
is used as the terminal electron acceptor.
C. In carbon cycle, all fixed carbon can be oxidized back to CO; again only by
anaerobic respiration, but not by fermentation. , ‘
D. In the second step of nitrification, bacteria convert ammonium ion (NHs") into
nitrite (NO2).
E. Microorganisms can facilitate carbon fixation in anoxic environments by

chemolithoautotrophy in the absence of light.

5. Please choose a statement that is not true for microbial toxins.

A. In AB toxins, the "A" component is responsible for binding to a host cell
receptor, while the "B" component has enzyme activity to cause toxicity.

B. An endotoxin is the lipopolysaccharides derived from the outer membrane of
Gram-negative bacteria, and its toxic component is the lipid A portion.

C. Aflatoxins are produced by fungi and carcinogenic to cause liver cancer.

D. Superantigens are heat-labile exotoxins and can stimulate nearly 30% of T cells
to overexpress and release large amounts of cytokines without a specific
antigén. - 2

E. Botulinum toxin is a neurotoxin binding to the same target as tetanus toxin.
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6. Antibiotics can kill or inhibit microbial growth. Please choose a correct description.

A. Vancomyecin is an inhibitor for bacterial protein synthesis, while tetracyclines

B.

C.

D.

E.

A.

B.
C.

D.
E.

inhibitor cell wall synthesis.

Chloramphenicol is a bacteriostatic antibiotic and can damage bacterial cell
membrane.

Quinolones inhibit bacterial DNA gyrase and topoisomerase and therefore
inhibit DNA replication.

Antibiotic resistance of methicillin-resistant Staphylococcus aureus (MRSA) is
driven by the mecA gene encoding alternative ampicillin-binding protein.
None of the above.

Which of the following is not true about the light microscopy?

A shorter wavelength of light can give a greater resolution.

An objective with a larger numerical aperture (NA) will have a smaller workmg
distance.

An objective with a smaller numerical aperture (NA) will have a greater
resolution power.

Parfocal microscopes remain in focus when objectives are changed.
Immersion il can increase the refractive index between the specimen and the

objective lens.

-

A new microbe has been discovered in the rumen ([Z#55) of sheep. Microscopy

shows no evidence of a nuclear membrane and biochemical studies of the cell wall

demonstrate the lack of peptidoglycan. Metabolic studies show that this microbe

generates methane. This microbe would most likely be classified in the:

A.

Domain Eukarya, Fungi

B. Domain Eukarya, Protists
C. Domain Eukarya, Protozoa
D.

E. Domain Archaea

Domain Bacteria
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9. All of the following statements are true except:

A.
B.

C.

D.
E.

Col plasmids encode colicin which kills strains of E. coli.

R factors have genes for resistance to antibiotics and these resistance genes are
often within transposons.

Plasmids which carry genes encoding degradative enzymes for pesticides are
called metabolic plasmids.

All bacteriocin genes are on plasmids.

F factor of E. coli is both a conjugative plasmid and an episome.

10. Which of the following is MOST effective against resistant endospores?

A.

70% ethanol.

B. autoclaving.

C. chlorine.

D.

E. quaternary ammonium compounds.

pasteurization.

11. Which of the following is not a characteristic of active transport?

A.

has a saturable uptake rate.

B. use of ATP or proton motive force as a source of metabolic energy.
C. can move materials against a concentration gradient.

D.

E. chemically modifies the molecules as it is brought into cell.

ABC transporters are important examples of active transport systems.

12. Given a log phase bacterial culture with 10° cells per ml and a generation time of

30 minutes, how long does it take the culture to reach a density of 6.4 x 107 cells

per ml?

A.

monw

1 hour
2 hours
3 hours
5 hours

6 hours
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13. Which of the following description about bacterial protein secretion pathway is not

14.

15.

correct?

A.

B.

ABC protein secretion pathway can secrete proteins which usually have N-
terminal secretion signals. ,

Some type III secretion machinery is syringe-shaped and secretes virulence
factors directly into host cells.

In some G(-) bacteria, proteins can first be removed across the plasma
membrane through Tat pathway, then delivered to type II secretion system and
passed through the outer membrane.

Type IV secretion pathway can secrete proteins and transfer DNA during
conjugation.

Type V secretion pathway can transport some autotransporters through the

outer membrane.

Which of the following is not true of capsules?

A,

They help bacteria escape phagocytosis by host cells.

B. They retain water and help prevent desiccation of the bacteria.
C. They prevent entry of many bacterial viruses.

D.

E. They are one kind of glycocalyx.

They are regularly structured layers of protein.

Methods useful for purification of viruses include

>

moauw

electron microscopy.

differential gradient centrifugation.
hemagglutination. |
X-ray diffraction.

Cryogenic electron microscopy.
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16. A complete virus particle is called a

A.

capsid.

B. nucleocapsid.
C. virion.

D.
E

. matrix

cell.

17. Viruses with single-stranded RNA as their genome for which the base sequence is
the same as the viral mRNA are said to be viruses.

A

plus-stranded

B. minus-stranded
C. mRNA-like
D.

E. All of these

none of these

18. Which of the following is true of viruses in the extracellular phase?

A.

E.

They possess many different enzymes.

B. They can reproduce independently of living cells but only at a slow rate.
C.
D. They possess many different enzymes and they can reproduce independently

They possess 12 different enzymes.

of living cells but only at a slow rate. .
They behave as a macromolecular complex and are no more alive than are

ribosomes.

19. Viral capsids are generally constructed without any outside aid once the subunits

have been synthesized. This process is called

A.

self-assembly.

B. facilitated assembly.

C. spontaneous maturation.
D.

E. apoptosis.

self-maturation.
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20. When a viral genome is integrated into the host chromosome but does not result in

21.

22,

23.

the lysis of the host cell, the condition is referred to as

A.

MY 0w

temperate infection.
a virulent infection.
acute infection.

a lytic infection.

lysogeny.

Entry of a virus into the lytic cycle after lysogeny has been established is called

A.

moQw

lysogenic conversion.
lysogenic reversion.
induction.

none of the choices.
All of the choices.

In which of the following stages of the viral infectious cycle do enveloped viruses

usually acquire their envelopes?

A.

mo 0w

penetration

component biosynthesis

assembly

release 2

protein synthesis

The largest viruses known are the

>

poxviruses.

B. hepadnaviruses.
C. adenoviruses.
D.

E. coronavirus.

herpesviruses.
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24. Which of the following uses ssDNA as the genome?

A.

parvovirus

B. adenovirus
C. herpesvirus
D.
E

. coronavirus

poxvirus

25. Nonenveloped viruses most often gain access to eucarybtic host cells by

A.

mo Qv

fusion with the host cell plasma membrane followed by entrance of the
nucleocapsid into the cytoplasm.

endocytosis.

pinocytosis.

nucleic acid injection through the plasma membrane.

None of these.

II. Term description and short answers (3% each, total 36%)

Rl C R A o S

Microbiome

Pathogenicity islands

Pattern recognition molecule (PRM)
Bioremediation

Housekeeping genes

Spheroplast

Acid-fast staining

Facultative anaerobe

immune evasion

10. spike protein of coronavirus
11. mRNA vaccine
12. neutralizing antibody
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II1. Short answer (6%) »
1. Several different mechanisms are used for bacteria to exchange genetic

information. Please explain what is transduction, conjugation and transformation.

(6%)

IV. Long answer (8%)

1. Koch’s postulates have been used to connect many diseases to their causative
microorganisms. (a) Describe Koch’s postulates. (4%) (b) What kinds of strategies
could be used if the application of some of Koch’s postulates is at times not
feasible (3T 5 47 #9)? (4%)




