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Part I – Measuring Resistance
Exercise1
	Plate
	S. aureus
	MRSA

	1
	 PE 
	2.55
	0.65

	
	ME
	1.00
	0.60

	
	CE
	2.00
	0.61

	
	VA
	1.51
	2.00

	2
	 PE 
	2.25
	0.60

	
	ME
	1.70
	0.65

	
	CE
	2.25
	0.61

	
	VA
	1.70
	1.70

	3
	 PE 
	2.70
	0.65

	
	ME
	1.21
	0.65

	
	CE
	2.90
	0.65

	
	VA
	1.00
	1.20



Exercise 2
	
	S. aureus
	MRSA

	
	Average
	SE
	Average
	SE

	PE
	[2.55 + 2.25 + 2.70]/3
= 2.50
	0.1323
	[0.65 + 0.60 + 0.65]/3
= 0.63
	0.0167

	ME
	[1.00 + 1.70 + 1.21]/3
= 1.30
	0.2074
	[0.60 + 0.65 + 0.65]/3
= 0.633
	0.0167

	CE
	[2.00 + 2.25 + 2.90]/3
= 2.38
	0.2682
	[0.61 + 0.61 + 0.65]/3
= 1.87
	0.0133

	VA
	[1.51 + 1.70 + 1.00]/3
= 1.40
	0.209
	[2.00 + 1.70 + 1.20]/3
= 1.63
	0.2333



Exercise 3
	Plate
	S. aureus
	MRSA
	
	
	

	1
	 PE 
	2.55
	0.65
	
	S. aureus
	MRSA

	
	ME
	1.00
	0.60
	Antibiotics
	Average
	SE
	Average
	SE

	
	CE
	2.00
	0.61
	PE

	2.50
	0.1323
	0.63
	0.0167

	
	VA
	1.51
	2.00
	ME
	1.30
	0.2074
	0.633
	0.0167

	2
	 PE 
	2.25
	0.60
	
	
	
	
	

	
	ME
	1.70
	0.65
	
	
	
	
	

	
	CE
	2.25
	0.61
	CE
	2.38
	0.2682
	1.87
	0.0133

	
	VA
	1.70
	1.70
	
	
	
	
	

	3
	 PE 
	2.70
	0.65
	
	
	
	
	

	
	ME
	1.21
	0.65
	VA
	1.40
	0.209
	1.63
	0.2333

	
	CE
	2.90
	0.65
	
	
	
	
	

	
	VA
	1.00
	1.20
	
	
	
	
	



Exercise 4

Questions
1. What do you think the experimental question is?
To determine the level of bacterial resistance to specific antibiotics 
2. What hypotheses can you come up with to answer the experimental question? 
There are bacteria which are much sensitive to particular antibiotics than others 
3. If your hypothesis is correct, what would the plates look like (i.e., what predictions would you make for each hypothesis)?
The largest zone of inhibition for the staphylococcus Aureus plate will be observed around penicillin while MRSA plate will show the largest zone of inhibition near Vancomycin.
4. Is the experiment you just collected data for an appropriate test of the experimental question you came up with in your answer to Question 1? 
Sure, the experiment is appropriate test of the experimental question for the answer issued in Question 1
5. Which antibiotics where most effective against S. aureus? Against MRSA?
Vancomycin is considered as the most effective against MRSA in the experiment while the most effective bacteria against S. Aureus is Cephalothin  
6. When comparing the antibiotics effective against both, were there differences in effectiveness?
Yes, there exist differences in the effectiveness level 
7. What other questions do the data shown in Figure 1 make you think of?
What is the cause of variation in the level of resistance between the plates containing the S. Aureus

Part II – Resistance
Questions
1. Describe what is happening in Figures 7 and 8 in a complete sentence of your own words.
Figure 7 indicates the β-lactam antibiotic mechanism of occupying active sites through blocking of the formation of the cross-bridge formation while figure 8 indicates the mechanism by which the vancomycin antibiotic id blocking the binding process of PBP to the amino acid chain to prevent the formation of cross-bridge formation.
2. What are the differences in how -lactam antibiotics and vancomycin work? 
β-lactam antibiotics works by inhibit the enzyme PBP directly to prevent the synthesis of the cell wall of the PBP. On the other hand, the Vancomycin operates by binding the substrates to block enzyme attachment causing cell wall synthesis not to take place.
3. What other mechanisms might arise to allow resistance to the -lactam antibiotics? 
The plausible mechanisms of interference with the antibiotic will alter the enzymes and  block the antibiotic
4. Could resistance arise to vancomycin? Why or why not?
Yes, considering the antibiotic higher possibility of acquiring resistance

Part III – Restoring Susceptibility
Questions
1. What do you think the experimental question is?
Are the FtsZ inhibitor and/or imipenem perform effectively against the MRSA?
2. What hypotheses can you come up with to answer the experimental question? 
FtsZ inhibitor and imipenem can only perform effectively against the MRSA when combined together 
3. What predictions would you make for each hypothesis?
· FtsZ inhibitor cannot perform effectively against the MRSA
· Imipenem cannot perform effectively against the MRSA
4. Looking at the data in Table 1, what do these numbers mean? (Keep in mind a log value means each integer increase is actually a ten-fold increase in the number of cells.) 
The numbers implies that ftsZ inhibitor causes a reduction in the MRSA growth in mice as the cfu number 6 is folded by a decrease of 20 to 30
5. What do you think FtsZ inhibitor and imipenem are? 
FtsZ inhibitor can be a potential drug target since it is associated with cell division. On the other hand, the imipenem alone is not highly effective. When both are combine they can perform at a much higher effectiveness.
6. Does Table 2 change your interpretation of the experimental data from Question 4? Why or why not?
No, since the cfu number 6 folded by a decrease of 20 to 30 remain constant
Questions
7. How effective was the FtsZ inhibitor alone? Imipenem alone? 
The FtsZ inhibitor and Imipenem alone are both not highly effective and efficient, however, when combine together their effectiveness is much increased. 
8. How effective was the combination of the inhibitor and the -lactam antibiotic? 
Combination of the inhibitor and the -lactam antibiotic achieves a bioavailability of 80 
9. How would you explain these results? 
Inhibitor and the -lactam antibiotic are the pro-active one another 
10. What questions would you pursue next?
How do beta lactamase inhibitors work?







S. aureus/Average, S. aureus/SE, MRSA/Average and MRSA/SE
S. aureus	Average	2.5	1.3	2.38	1.4	0	2.5	1.3	2.38	1.4	Average	2.5	1.3	2.38	1.4	0	0.1323	0.2074	0.26819999999999999	0.20899999999999999	MRSA	Average	2.5	1.3	2.38	1.4	0	0.63	0.63300000000000001	1.87	1.63	Average	2.5	1.3	2.38	1.4	0	1.67E-2	1.67E-2	1.3299999999999999E-2	0.23330000000000001	




