YR 2 | MMUNOLOGY/ M CROBI OLOGY UNNT EXAM 2 --  Septenber 12, 1997.

CHOOSE THE SI NGLE BEST ANSWER FOR QUESTIONS 1 - 59.

1

Al |
t he:

A

of the follow ng are TRUE about netabol i sm EXCEPT t hat

Reduced form of nicoti nam de-adeni ne di nucl eoti de
phosphate is the usual biosynthetic reduci ng coenzyne

Hexose nonophosphat e (pent ose phosphate) pathway is a
cyclic pathway w th i ndependent oxidative and
nonoxi dati ve segnents

Ent ner - Doudor of f gl ycolytic pathway is found both in
animal and bacterial cells

Enbden- Meyer hof (EM pat hway, with repl acenment of two EM
enzynes, can be used to form gl ucose- 6- phosphat e
bi osynt hetically from pyruvate

Most bacterial cells are able to use the EM and hexose
nonophosphat e (pent ose phosphate) gl ycol ytic pat hways
concurrently

Wi ch of the follow ng RB-lactans is NOT bactericidal ?

A | m penem

B Ticarcillin

C Sul bact am

D. Azt r eonam

E Both A and C

Wi ch one of the follow ng remains a worldw de public health
pr obl en?

A St aphyl ococcal infections

m O O W

Streptococcal infections
I ntestinal worns
Lyne di sease

West ern equi ne encephalitis



Wi ch pair of antibiotics is often used in conbination for
antimcrobial therapy?

A
B

m O O

Vanconycin - penicillin
Ri fanmpi n - qui nol one
Penicillin - gentamcin
Penicillin - tetracycline

Tri met hopri m- am nogl ycosi de

Choose the CORRECT statenent regarding the functions of the
foll ow ng enzynes:

A
B
C
D

E

DNA gyrase seals nicks in the phosphodi ester backbone
Li gase introduces negative superhelical turns in DNA

RNA pol yrer ase synthesizes the priner for the initiation
of replication

DNA pol yrrer ase synthesizes the prinmer for the initiation
of replication

None of the above are correct

Wi ch of the follow ng statenents concerning viruses is FALSE?

A

B
C
D

Viruses do not have a cellular structure
Viruses range in size froml imto 5 im
Virus particles are netabolically inert

Virus genones are sinpler than the genones of cellular
or gani sns

Viruses are obligate intracellular parasites



Wi ch of the follow ng statenents best describes the
phar macodynam c principles of beta-lactamantibiotics such as

penicillin?

A Concentrati on dependent bacterial activity, little PAE
VvsS. gram negatives, Peak: M C correlated with efficacy

B. Concentration dependent bacterial activity, PAE vs. gram
negatives, Time > MC correlated with efficacy

C Ti me dependent bacterial activity, PAE vs. gram
negati ves, Peak: M C correlated with efficacy

D. Ti me dependent bacterial activity, little PAE vs. G am
negatives, Time > MC correlated with efficacy

E. Concentration and Tine i ndependent activity: inocul um

size nost correlated with efficacy

The bacterial chronosone is best described as:

A

m O O W

After

A large circular strand of supercoiled doubl e-stranded
DNA

A large strand of supercoil ed doubl e-stranded RNA
Fragment ed pi eces of doubl e-stranded DNA

Strands that contain doubl e-stranded DNA and hi st one
A large circular strand of doubl e-stranded DNA

surrounded by a nucl ear nenbrane

i ntravenous adm ni stration, which of the follow ng has

t he highest distribution to the cerebrospinal fluid?

A

m O O W

Vanconyci n
Gentam cin
xacillin
Cephl exi n

Cef ur oxi ne



10.

11.

12.

Which of the followi ng statenments regardi ng the infectious
process is | NCORRECT?

A

An adhesin is a nol ecul e that nedi ates adherence or
bi nding of an organismto the host.

An opportuni stic pathogen generally causes infection
when there is a specific host defect.

Virulence factors allow the organismto establish itself
on or within the host and enhance its ability to produce
di sease.

Virulence is a neasure of how quickly a mcrobe can
pr oduce di sease.

Princi pal pathogens regularly produce disease in
suscepti bl e, normal hosts.

Which antibiotic binds to a soluble cytoplasmc enzyne in

bacteria?

A d i ndanycin
B. Streptonycin
C Cephal osporin
D. Vanconyci n

E. Tri met hoprim

The size (in base pairs) of a gene which encodes typica
33,000 Dalton protein is:

A

m O O W

250
500
750
1000
1250



13.

14.

15.

Wi ch of the follow ng viral diseases has been eradi cat ed?

A

m O O W

Pol i o
Measl es
Al DS
Smal | pox

Chi cken pox

Wi ch of the follow ng best characterizes the rationale for
once daily am nogl ycosi de dosi ng?

A

Am nogl ycosi des have tine dependent activity and a huge
safety margin (eg. relatively free of toxicity)

Am nogl ycosi des have tinme dependent activity; therefore,
single daily dosing optimzes killing activity.

Am nogl ycosi des have concentration dependent activity
and toxicity nost often related to el evated Cp m n.

Am nogl ycosi des have no defined | evel s which have been
shown to correlate with efficacy; therefore, nonitoring
| evel s is not necessary and dosing q 24h is the nost
conveni ent regi nen.

Am nogl ysosi des have the nost PAE vs gram positive
organi snms and should only be used once daily vs. these
or gani sms.

Bacterial Hantigen is derived from

A

m O O W

M crot ubl e

Hernol ysi n

Hapt eni ¢ ol i gosacchari de
Endot oxi n

Fagel l'in



16.

17.

18.

Patients treated for Staphyl ococcal infections with oxacillin
are nost likely to have which of the foll owi ng untoward
effects?

A

m O O W

Disulfiramlike reactions to al cohol
MIld to severe allergy

Bl eedi ng di sorders

D zzi ness

Deaf ness

Which of the followi ng statenments regardi ng the infectious
process i s CORRECT?

A

m O O W

Princi pal pat hogens al ways produce di sease in
suscepti bl e hosts.

Most infections are asynptonatic.
Infection is al nost always detrinmental to the host.
Adhesi ns determ ne the virul ence of the pathogen.

The host nust either elimnate the organismor die.

Wi ch antibiotic kills bacteria by bl ocking ribosomal protein

synt hesi s?

A Gentam cin
B. Penicillin
C. Ri fanpin
D. Amant adi ne
E. Qui nol one



19. An F episone integrates at 25 mn. to formthe Hr chronosone
shown bel ow. Conjugal transfer to an F recipient is in the
cl ockwi se orientation as indicated. Select the proper
assignnent of mating times which would be required to transfer
each marker.

A Hs 5mn., Phe in 25 mn., Leu too distant for transfer

B. Leu in 10 mn., Phe in 75 mn., Hs too distant for
transfer

Leu in 15 mn., Hs in 30 mn., Phe in 50 mn.

Hs in5mn., Phe in 25 mn., Leu in 95 mn.

m

Leu in 8 mn., Hs in 70 mn., Phe in 50 mn.

20. Susceptibility to inactivation by ether indicates that a virus

is:

A Envel oped

B. An RNA virus
C. A DNA virus
D. H V-1

E. Encapsul at ed



21.

22.

23.

Which of the followi ng statenments regardi ng vanconycin is

TRUE?

A

Al

Adequat e dosing is best acconplished by nonitoring peak
and trough levels daily to attain therapeutic |evels.

The dose limting toxicity of vanconycin is
nephrotoxicity which may be prevented by mai ntaining
trough levels <5 ntg/m .

Concentrati on dependent activity warrants peak
concentrations of 30-40 ncg/m for efficacy.

Ti me dependent activity warrants trough concentrations
>M C of the organi sm being treated.

Vanconycin is rapidly bactericidal vs. Staphyl ococcus
aureus and is therefore the drug of first choice.

of the follow ng conpounds are found in the cell walls of

certain bacteria EXCEPT:

A

m O O W

Tei choic acid

D am nopinelic acid
D deoxyhexose

d ycogen
Pept i dogl ycan

Which of the followi ng anti-fungals causes a depression of
bone marrow that can be relieved by co-admnistration of
uracil:

A

m O O W

Amphotericin B
Ket oconazol e
dotrimazol e

Fl ucyt oci ne

Al of the above



24.

25.

26.

A 37 year old man was admtted with full thickness burns over
85% of his body. He was given the usual dose of penicillinto
prevent early infection. An intravenous catheter was pl aced
in his fenoral vein at adm ssion 12 days ago. Today he is

spi king tenperatures to 102.3 degrees Fahrenheit. n

exam nation the burn wounds appear stable and the remai nder of
the examis unrenarkabl e except for purul ent drainage fromthe
i ntravenous catheter site. Wich of the follow ng statenents
regarding the infecting organismis | NCORRECT?

A Hospi tal -acquired infections caused by this organismare
frequently resistant to nmethicillin.

This organismrarely causes catheter-rel ated infections.

C. This organismvery comonly causes skin and skin-
structure infections.

D. Spread of this organismfrompatient to patient is nost
often due to the failure of health care personnel to
wash their hands.

E. Thi s pathogen rarely causes disease in healthy hosts.

Active efflux fromthe cell can produce resistance to which

one of the follow ng antibiotics?

A Vanconyci n

Qui nol one

Ri fanpin

Cephal osporin

m O O W

Am nogl ycosi des

Which of the followng IS NOT a function of the RecA enzyne
during DNA repair?

A Pai ri ng of honol ogous DNA strands
Endonucl eol ytic ni cki ng of danaged DNA
Activation of the uvr genes

DNA synthesis to fill in excised region

m O O W

Proteol ytic cl eavage of the LexA repressor



27.

28.

29.

The smal | est nondefective viral genomes contain approxinmately:
A 3,000 base pairs

30, 000 base pairs

300, 000 base pairs

3,000, 000 base pairs

m O O W

30, 000, 000 base pairs

The tol erance of facultative anaerobic bacteria to superoxide
i s caused by the:

A Lack of cytochronme C oxi dase

Presence of cytochrone C oxi dase

Lack of peroxi dase

Presence of superoxide di smutase and cat al ase

m O O W

Inability to formthe superoxide radica

Wi ch of the follow ng mght be usefully conbined with a
cephal osporin in treating peritonitis caused by a puncture of
t he | arge bowel :

A Met r oni dazol e

Acycl ovir

Gentam cin

Nafcillin

m O O W

Both A and C

10



30.

31.

A 6 year old child is sent home from school because the
teacher noticed himscratching a rash which appeared on his

f ace.

By the tine he arrives hone the rash has spread w dely

and |l esions can be seen on his extremties and trunk. They
appear to be small vesicles on an erythematous base. The next
day sone of the lesions are unbilicated and new | esi ons have
appeared. Lesions went on to crust over as the illness ran
its course. Wich one of the follow ng statenents regarding
this case study is | NCORRECT?

A

The differential diagnosis includes inpetigo,
di ssem nat ed herpes sinplex infection and enteroviral
i nfection.

Hepatitis, arthritis, renal disease and central nervous
systeminvol venent are all potential conplications of
this infection.

Zoster may occur at a later stage due to latency of this
organi sm

The child can safely be sent to school the day after he
was initially sent home if he is feeling well enough to

go.

A vaccine is avail able and could have prevented this
child s illness.

Enzymatic acetylation is a maj or nmechani smof resistance to
whi ch one of the follow ng antibiotics?

A

m O O W

Tetracycline
Tri met hoprim
Qui nol one
Methicillin

Chl or anpheni col

11



32.

33.

34.

35.

Choose the CORRECT function of general (honol ogous)
reconbi nation in bacteri a:

A

m O O W

Wiich of the followng is NOT a phase of the vira

Formation of a specialized transducing particle
Mer ozygot e reconbi nati on

Cenesi s of a transposon

| nt ergeni ¢ suppression of a nutation

Host resistance to incomng foreign DNA

replication cycle?

A Uncoati ng

B. Mor phogenesi s

C Lat ency

D. At t achnment

E. Penetration

Bacterial proteins that are involved in nurein assenbly,

expansi on, shaping and septum fornmation are:

A Heat - shock protein

B. Peni ci | I i n-bi ndi ng proteins

C Braun's |ipoprotein

D. c- AMP binding protein

E. Porin protein

Saqui navi r:

A Inhibits the reverse transcriptase

B. Bl ocks a proton channel

C. Must be phosphorylated to be an active antiviral
D. Prevents processing of viral proteins
E. Both A and C

12

lytic



36.

37.

38.

Which of the follow ng statenents about dernatophyte
i nfections is | NCORRECT?

A Typically, infection is confined to keratinized, non-
living tissue.

Most infections are easily treated with topical agents.

C. Systemc therapy is usually required for treatnent of
nail infection.
D. Chronic infection may be associated w th poor cell -

medi ated i mmunity against T. rubrum

E. Wods | anp can be used to distinguish between
trichophyton infection and streptococcal infection.

A maj or mechani smof resistance to which of the following is
by nmutational decline in production of a specific outer-
menbrane porin protein, resulting inlimtation of entry of
the drug into the cell?

A | m penem

B. Vanconyci n

C Ri f anmpin

D. Methicillin
E. Tri met hopri m

In a two-conponent bacterial signal transduction system the
sensor and regul ator communi cate to each ot her via:

A Phosphoryl ation by a protein kinase

B Transcription by RNA pol ynerase

C Attenuation at a secondary structure in nRNA
D

Site specific reconbi nati on causing inversion of the
promnot er sequence

E. The stringent response

13



39.

40.

41.

The "Central Dognma of Mol ecul ar Bi ol ogy" describes how
information encoded in cellular genes is transferred from

t hose genes to proteins. The Central Dogma has had to be
ext ended and revi sed to accommodat e the mechani sns used by
viruses to store and express their genes. The viruses which
nost closely resenble cells in this respect are:

A Viruses with single-stranded RNA genones with positive
pol arity, such as the picornaviruses.

B. Viruses with doubl e-stranded DNA genones, such as the
her pesvi ruses.

C. Viruses with doubl e-stranded RNA genones, such as the
r eovi r uses.

D. Viruses whose envel opes are derived fromthe cell plasna
menbr ane, such as the orthonyxoviruses.

E. Viruses whose virions contain reverse transcriptase,
such as the retroviruses.

M croorgani sns that can grow best at |ow & concentrations and
can al so grow without O are call ed:

A Aer obes
Strict anaerobes
Aer ot ol erant anaer obes

M croaerophilic

m O O W

Facul t ati ve anaer obes

A female patient is treated with tetracycline in an attenpt to
control gastric ulcers attributed to H pylori. She devel ops
a vagi nal yeast infection. This is an exanple which of the
fol |l ow ng?

A Plasmd nedi ated transfer multiple resistances
Hypersensitivity to tetracyclines

Superi nfection

Resi stance due to point mutation

m O O W

None of the above

14



42.

43.

44,

The pat hogenesi s of toxic shock syndrone can best be descri bed
as the result of:

A
B

D

E

St aphyl ococcal bacterem a
Super ant i gen-i nduced cyt oki ne production

The rel ease of interleukin-1 fromantigen presenting
-t oxin.

The conbi ned effects of nunerous different
st aphyl ococcal toxins.

An allergic response to protein A

Sonme persons are subject to frequent recurrences of Herpes
Sinplex Virus infections. These frequent recurrences are the
result of:

A

Reactivation of latent virus residing in the skin or
mucous mnenbranes near the site of infection.

B. Reactivation of latent virus residing in the ganglia
innervating the site of infection.

C. Repeat ed rei nfections froman external source.

D. Lack of nmenory cytotoxic T | ynphocytes.

E. Lack of nmenory B cells.

Vanconyci n:

A I's effective when given orally to conbat penicillin
resi stant septicenia

B. Inhibits cross linking of the bacterial cell wall

C I s both ototoxic and nephrotoxic

D. Is the principal cause of C_dificile enterocolitis

E. A, B and C above

15



45.

46.

47.

The follow ng virulence factors are paired based on conmmon
nmechani sns of action. Select the set that is | MPROPERLY

PAI RED.

A a-toxin and Streptolysin O

B. Streptococcal pyrogenic exotoxin and Toxi c shock
syndrone toxin

C. Streptococcal protein G and Staphyl ococcal protein A

D. Exfoliative toxin and Streptolysin S

E. St aphyl oki nase and Strept oki nase

Wi ch of the follow ng statenents concerning varicell a-zoster
virus infections 1S NOT TRUE?

A

Varicella (chickenpox) is usually acquired by the
respiratory route.

A live attenuated varicell a-zoster vaccine is avail abl e.

Recurrent varicella-zoster infection (shingles) is
caused by reactivation of |atent virus.

Latent varicella-zoster virus resides in B cells.
Primary varicella-zoster virus infections in adult are

nore likely to result in serious conplications than
those in children.

Wi ch of the followng is a possible adverse effect of
am nogl ycosi des?

A

m O O W

QGotoxicity and nephrotoxicity

Yel | ow brown di scol oration of teeth
Bone marrow depressi on

Chol estatic hepatitis

Drug fever

16



48.

49.

50.

51.

St rept ococcus pyogenes is a:

Gram positive rod, [-henolytic, catal ase negative

m O O W »

| nf ecti ous nononucl eosis can result frominfection wth:

A Epstein-Barr virus

B. Burkitt's | ynphoma virus
C. Human herpesvirus 6

D. Cyt onegal ovi rus

E. Hurmman papi | | omavi rus 16

The therapeutic target of fluoroquinolones, such as
ciproflaxicin, is:

A 50S ri bosonmal subunit
30S ri bosonal subunit
70S ri bosonmal subunit

Qyrase

m O O W

DNA- dependent RNA pol yner ase

Acut e gl onerul onephritis:

A May foll ow Streptococcal respiratory tract infections

but not i npetigo.

B. May follow Streptococcal inpetigo but not respiratory
tract infections.

C May fol l ow Streptococcal inpetigo or respiratory tract
i nfections.

D. May fol |l ow Staphyl ococcal scal ded skin syndrone.

E. May fol |l ow Staphyl ococcal toxic shock syndrone.

17

Gram posi tive coccus, B-henolytic, catal ase negative

Gram negati ve coccus, B-henolytic, catal ase negative

-henol ytic, catal ase negative

Gram posi tive coccus, B-henolytic, catal ase positive



52.

53.

54.

CGenital warts are caused by:

A

m O O W

Sone types of human papill oma viruses
Mol | uscum cont agi osum vi r us

Her pes sinplex virus type 2

Vacci nia virus

JC virus

Wi ch of the follow ng description regarding sulfonamdes is

| NCORRECT?

A Sul fonam des are conpetitive inhibitors that affect
f ol at e bi osynt hesi s.

B. Fol ate bi osynthesis occurs in bacteria but not in
mamal s.

C Drug-resistance is not a problemw th sul fonam des, so
the drugs can be repeatedly used in the treatnent of
urinary tract infections in a patient.

D. Sul f onam des are conpetitive inhibitors which block the
enzynme activity of dihydropteroate synthase.

E. Trimet hopriminhi bits di hydrofol ate reductase (DHFR)

which is part of the fol ate biosynthesis pathway.

O the follow ng gram positive anaerobes, which is a causative
agent of gas gangrene?

A

m O O W

St r ept ococcus pyogenes
Pseudononas aer ugi nosa
Spor ot hri x schencki

Past eurel | a nul t oci da

A ostridium perfringens

18



55.

56.

57.

58.

Sporotrichosis is an occupational hazard of:
D shwashers

Gar dener s

Chi cken breeders

Dog breeders

m O O W »

None of the above

The nost common cause of hemat ogenous osteonyelitis and septic
arthritis is:

A St rept ococcus pyogenes

B. Nei sseri a gonorrheae

C. Pseudononas aer ugi nosa
D. St r ept ococcus pneunoni ae
E. St aphyl ococcus aur eus

Gram posi tive | ancet-shaped di pl ococcus, optochin suscepti bl e,
primary cause of dacrocystitis:

A St rept ococcus pneunoni ae
St rept ococcus pyogenes
St aphyl ococcus aur eus

Haenophi | us i nfl uenzae

m O O W

Mor axel | a | acunat a

Pseudononas aer ugi nosa exotoxin A catal yzes which of the
foll owi ng reactions?

Proteol ytic degradation of elastin
Hydrol ysis of phospholipid nenbranes
ADP-ri bosyl ati on of elongation factor 2

ADP-ri bosyl ation of G protein

m O O W »

Depurination of 28S ribosomal RNA

19



59.

The causative agent for Ccular |arva mgrans:
A Undergoes a sexual stage in the intestinal tract of cats
B. s a tissue nematode which normally infects dogs

C. _Exi sts in the enyi ronnent as an aneba whi ch can i nvade
injured ocul ar tissue

D. Forns arthroconidia which initiate a pul nonary infection
that di ssem nates to the eye

E. Is sexually transmtted i n humans

20



MATCH NG | TEMS

In each of the following groups there are two nunbered lists. Mark
on the answer sheet in the line corresponding to each question
nunber in the lower list (60-64) the letter of the related item of
t he upper list.

The foll ow ng di agram shows the noieties of a typical bacteria
endotoxin that contains the itens A through J. Repeating Quter
Core, Inner Core, Inner Core Unit, O Specific Chain, Core, Lipid A

DI RECTI ONS: Sel ect the option (A-J below) which best fits the
descri ptions nunbered 60-61.

2- ket o0- 3- deoxyoct onat e( KDO)
1- gl ycer o- D- manno- hept ose

Et hanol am ne

D gl ucosam ne

Phosphat e

Lipid A

Quter core

| nner core

O specific chain

3- hydr oxy-tetradecanoic acid

CTTIOMMOOm P

60. Conponent responsible for the induction and/ or production of
fever, hypotension, production of tunmor necrosis, and
i nterl eukin-1.

61. Conponent to be used as antigen for the diagnosis of a gram
negative bacteriumthat causes di ssem nated intravascul ar
coagul ati on.

21



DI RECTI ONS: Sel ect the option (A-E below) which best fits the
descri ptions nunbered 62-64.

A | nhi bits gl ucose- 6-phosphat e dehydr ogenase

B Is used in the "radical cure" for nmalaria

C | nhi bits ATP production in anaerobes

D. I nhibits sterol synthesis in yeast

E Binds to sterols in the plasma nenbrane of
yeast

62. Ket oconazol e
63. Met r oni dazol e

64. Primaquine

22



