Augusto Tentori

DNA ligation and bacterial transformation

1.

109 cfu/ugDNA*1ngDNA*1/1000=1000colonies (plaques)
100*(1/10^9)* (ugDNA/cfu)*50 colonies*(1/2ulDNA) =2.5*10^-6 ug/ul
2.
Outcome 1: no colonies on any plate.
It is not a good result since it means that the bacteria were probably destroyed and therefore failed to grow in all experiments. The competent bacteria are very delicate so this outcome is a definite possibility. 

Outcome 2: thousands of colonies on all the plates. 

If all the plates have lots of colonies it means that there was most likely some contamination in our samples as it means that all experiments had viable vectors with Kan resistance and not all were supposed to.

Outcome 3:  approximately the same number of colonies on the backbone+ligase+kill cut as the backbone+insert+ligase+kill cut. 

This scenario most likely means that our kill cut didn’t work or didn’t work well enough, the sample without the insert should have resulted in a cleaved DNA molecule since it would still have the BamHI site and should have been cleaved. Unligated plasmids should not be usable by the bacteria.

3.
M13 length 8669
Insert 17bp

M13 + insert 8686

Inserted SfoI and BglII at BamHI site.
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	Diagnostic digest 1 
	plasmid with insert 
	plasmid no insert 

	Enzyme(s) used 
	SfoI 5' GGC^GCC
	HindIII 5' A^AGCT_T

	Buffer used 
	Buffer 3
	Buffer 3

	Temperature 
	37C
	37C

	Predicted fragments 
	5198 and 3488
	8669

	
	
	

	Diagnostic digest 2 
	
	

	Enzyme(s) used 
	BglII 5' A^GATC_T
	XhoI 5' C^TCGA_G

	Buffer used 
	Buffer 2
	Buffer 2

	Temperature 
	37C
	37C

	Predicted fragments 
	5728, 2958
	8669



4. 
We use the same approach as problem 1.

10ul*(10^9PFU)/(10^-6g)*Titer*Dilution= # of colonies (plaques)

K07 10^-4

10ul*(10^9PFU)/(10^-6g)*Titer*10^-4= 3500plaques (approximation)
Titer =3500 colonies * (10ul*(10^9PFU)/(10^-6g)*10^-4)^-(1)

Titer = 3.5*(10^-9)*g/ul
K07 10^-6

10ul*(10^9PFU)/(10^-6g)*Titer*10^-6= 97plaques

Titer = 97 colonies * (10ul*(10^9PFU)/(10^-6g)*10^-6)^-(1)

Titer = 9.7*(10^-9)*g/ul

E4 10^-4

10ul*(10^9PFU)/(10^-6g)*Titer*10^-4= 
Indeterminate (too many to distinguish individual plaques)
Titer =#colonies * (10ul*(10^9PFU)/(10^-6g)*10^-4)^-(1)

E4 10^-6

10ul*(10^9PFU)/(10^-6g)*Titer*10^-6= 800 plaques (approximation)

Titer = 800 colonies * (10ul*(10^9PFU)/(10^-6g)*10^-6)^-(1)

Titer = 8.0*(10^-8)*g/ul

The titers for both dilutions of the K07 phage are pretty close in value. We were unable to count the plaques in the 10^-4 dilution of E4 because there were way too many plaques to visually identify individual plaques. E4 plates had significantly more plaques than the K07 ones. The plaques in the E4 10^-6 also seemed a bit more well defined than K07’s. K07 is a helper phage, which means that it usually infects previously infected cells and just provides some supplementary proteins and materials for the original defective virus. The fact that K07 is a helper phage and E4 is closer to the original M13 could lead to E4 having better ability to infect bacteria. 



5. Read the article by Chan, Kosuri and Endy. "Refactoring bacteriophage T7" Nature/EMBO Molecular Systems Biology 13 September 2005 doi:10.1038/msb4100025 and News & Views. Come prepared to discuss this paper during lab next time. To guide your reading and test your understanding, try to answer the following questions (note: these questions are just to guide your reading and the answers do not have to be turned in): 

· from the Introduction: 

· What is "refactoring" and what makes is T7 an attractive candidate for this approach? 

· What experimental techniques give us "component level" understanding, i.e. allow us to attribute particular functions to particular sequences in the genome? How completely can "component level" understanding provide "system level" understanding? 

· How predictive have computational and quantitative models for T7 behavior proven to be? What's important about predicting behavior? 

· from the Results: 

· What design principles were the authors pursuing? How well do these map to our class effort at M13 re-design? 

· Was the entire T7 genome refactored? 

· What techniques were used to verify the refactoring? What techniques were used to evaluate it? 

· from the Discussion: 

· How do the authors' findings extend knowledge of T7 biology? 

· Does T7.1 resolve disagreements between model-based behavior predictions and those that are observed though experimental approaches? 

· Could nature have produced the T7 phage that now exists in the Endy lab in Building 68? 

· What's next for this phage? 

