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l. Systematic screening of 250,000 bacterial extracts from 83,000 strains in three growth
conditions, with the aim to identify chemicals against bacterial growth, led to the identification
of a potent and sejective smali molecule from a strain of Streplomyces platensis recovered
from a soil sample collected in South Africa. This molecule was named platensimycin
{C24H27NOy7, relative molecular mass 441.47). The chemical structure of platensimycin is
shown in Fig.1a. The in vitro toxicity of platensimycin against several strains of bacteria
(including methicillin-susceptible, methicillin-resistant Staphylococcus aureus), Hela cells and
Candida albicans were shown in Table 1 with [Csy {concentration that inhibited 50% cell
growth) indicated. Linezolid is a chemical which has been in clinical use since 2000. Carefully
examine the figure and the table, answer the followings:
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Fig. 1

a, Structure of platensimycin.
b. The assay was performed with a serial dilution of platensimycin, starting at 500 pg ml™'. Effect

of platensimycin on the synthesis of DNA (open circles), ceil wall (filled triangles), protein
(open squares), RNA (open triangles), and phospholipid (filled circles) were shown.

1) What is the primary mode of action of methicillin ?{(2%)

2) List two possible mechanisms mediating methicillin-resistance in S. aureus. (2%)

3) Whole-cell labelling assay was performed to investigate the mechanism of action of
platensimycin and shown in Fig. 1b, What might be the target of platensimycin ? (3%)

4) Please define “antibiotics".(2%) s platensimycin an antibiotic 7 (1%)
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Tabte 1 | Microbiclogical profiles and toxicity of platensimyecin and

linezolid
Crganism and genotype Platensimycin Linezolld
Antibacterial activity [Cso (ng/mi) 1G5 (ug/mi)
5. aureus (WISSA) 0.5 4
5. aureus -4 serum 2 4
S, aureus (MRSA) a5 2
5. qureus (MRSA, macrolide®) 0.5 2
5. aureus (MRSA, linezolid® 1 32
S. aureus (VISA, vancomycin'’} 05 2
Enterococcus foecalis {macrolide®) 1 1
Enterococcus foecium (VRE) 01 2
S. pneumoniaet 1 1
E. voli {wild-type) =64 =64
E. cofi (tolC) ia 32
Toxicity (pgml™)
Hela MTT 1,000 >100
Candida albicans >64 =64

* A concentration of 1pgml™? equals 227 kM for platensimyein and 2.96 i for linezolid,

1 Cells were inoculated at 10° colony-forming units followed by ncubation overnight at 37°C
with-a serial dilution of compounds in Tadd-Hewitt broth,

Linezolid is 3 synthetically derived agent that has been in clinical. use since 2000, MRSA,
methicillin-resislant S, avreus; MS5A, methicillin-susceptible S, aurews; MTT, 3-{4,5-
dimethylthizzal-2-y}-2 S-diphenyl-ZH-tetwzzollum bromide; VISA, vancomycin-imermediate
$. aureus; VRE, vancomycin-resistant Enferoroceus. |

If. Fill in the blank on the left column with the letier from the right column so that disease(s) and

bacteria pathogen(s) are matched (12%})

Bacterial pathogen

-IDisease(s)

1. _ Borreiia burgdorferi

1a. Diarrhea, her'nvolytric ﬁrémic 5yndrome {(HUS)

2. Streptococcus mutans ‘| b. Whooping cough
3. A E. coli O157:H7 7 ] c Méﬁingitis, pne‘umloﬁia., sinusitis
4. Haemophilus inﬁuenzae ”l- d .Géstric and duodenal uicers
5 Staphylococous aureus _Je- Food poisoning, wound infoctions, toxic shock
syndrome
Ii ‘ 6. Co:yneb;ctenum d:pf;t;ena; - f Food pmson-mggmats—ga—ngr;er:eu!.ltenne i}lfécfioné
|2 Mycobacterim wbercuiosis __{o-Dertheria
B Helcobactorpyiori  [hListeriosis
|_9._ Bordetella pertussis {i. TB (tuberuilosis) )
|_1o. Treponema palidum [i-syphits
L Clostridium perfringens __|k.Lyme disease
[r ] 12, Listeria monocytogenes |. Dental caries T
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1) Define “normal flora”. (2%)

2) What are the beneficial effects of Noirmal flora ? (2%}

3) While most of the activities of the normal flora benefit their host, some are pathogenic
{capable of producing disease). How can we live in peace with these potentially noxious
bacteria in our guts? Express your opinions. (4%)
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#l B EEB % F RNA polymerase L s S AR B F 8 -

3. Herpes simplex virus & % 0 &8s » €% L B A% (cold sores) BE AR EF R
R FEEHRRE ) FBEEF T ERE T B R B -

4. Human papillomaviruses #v picornaviruses 34 % RNA &% » sTH L2 R FF
HRAEEBORFE B R AE 9l & L&A F v By (hand-foot-and-mouth
disease)¥ -

5. KK~ HEMRS - BA - S fo {8 bk s (44 fifth disease) & L &6 548
HHBAMNER  EFEASFTHRARL RS ASRMANR "HitTOEY

S BHZBH RS SR AR S E B AERRE - (5%)

= mAsRES IR BRESMBE  REBRRAS - S L T
BRBRT? MMM EEEE BERATREER MIARESREE S RNA
e X dsbRFENEN  RARTORERTRASHHEE - (5%)

v~ 7 d MMR 2 S TRAFAGABRERR ERRE T —H55 RBL
AEBEFERFLRSFHFHERERERK - (5%)
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1. ﬁﬁ%z #(& 3 2)

. Innate immunity

anergy

positive selection

. clonal selection

. Affinity maturation

alloresponse

2. You cross two inbred strain mice A and B to have F1, then you further cross these F1 to get
F2. if you transplant the skin graft from parent mice A to one of the F2 mice, what will be
the chance the skin graft is rejected? (¥:&, 3 %)
A. 100% _B.75% C.50% D. 25% E. 0%

3. Which of the following vaccine is most effective in preventing infection? (£1g, 3 #)
A. live attenuated virus B. heat killed virus
C. genetically engineered recombinant viral virulent proteins
D. DNA vaccine encoding viral proteins E. non of the above, it depends case by case

4. 847 pick up the right answer from the below list (2, #% 16 &)
(1) viral antigens
(2) tumor antigens
(3) PGYAVEDGGMLL peptide
(4) bacteriai antigens
{5} hypermutation
(6} RAG-1
(7) anaphylaxis
(8) tuberculin test reaction

moow»
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{A). MHC class | antigen presentation

(B). MHC class Il antigen presentation

(C). non classical MHC antigen

{D). antigen binding sites in T cell receptor (TCR)

{E). NK ceil receptor

(F). Initiate the cutting of recombination sequence-specific DNA cleavage during Ig gene
rearrangement

(G). affinity maturation

(H). generation of memory cells

(f). Class swilching

(Jy Type | hypersensitivity

(K} Type [l hypersensitivity

{L) Type lil hypersensitivity

{M) Type IV hypersensitivity
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