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Transformation
1) The cell lysates initially were so viscous because the solution contained a mixture of DNA, RNA, proteins, lipids and suspended cell membrane and cell wall fragments.

	Number of colonies counted

	S plates
	S + TRP plates

	Dilution series

	101
	100
	10-1
	10-2
	10-3
	10-4
	10-5
	10-6

	3
	0
	0
	TMTC
	TMTC
	TMTC
	186
	21(TFTC)


TMTC = Too Much To Count
Reversion frequency = CFU/mL revertants/ CFU/mL of total cells


= [(3 colonies / 0.05 mL plated) x 101 dilution factor] / [(186 / .05 mL) x 105
                        = 600 / 3.72 x 108 
                        = 1.613 x 10-6 
The frequency of reversion is 1.613 x 10-6.
2) The reason the cells were centrifuged/concentrated was to remove the nutrient broth/supernatant which most likely contained nutrients which if the bacteria cells were then plated with would be able to grow thus negating the purpose of plating them on selective media.
3) Well it would be expected that the tryptophan auxotroph would not grow at all on any of the S plates used for plating in steps 4, 5 and 6. I would expect to see grow on the S + TRP plates used in step 9, which were the same as S plates except they contained tryptophan.
4) The tryptophan biosynthetic genes trpE, trpD, trpC, trpB, and  trpA are organized on an operon and regulated by the promoter operator and leader regulatory sequences at the beginning of the operon. The leader sequence encodes for a polypeptide sequence that contains  tandem tryptophan codons near its terminus which acts as an attenuator, so when the cell is saturated with tryptophan the leader peptide is produced and terminates the remainder of the transcription of the rest of the trp operon genes. Only when tryptophan is in short supply does the leader sequence not get synthesized, allowing for tryptophan synthesis (Madigan et al., 2003).Technically the only substrate tested in this experiment that actually is an intermediate produced by the trp operon is Anthranilate (Carleton University 2004). Quinate and Shikimate are precursors in Chorismate production, which is the substrate which is then used not only by the Tryptophan operon for synthesis but also for the synthesis of amino acids Tyrosine and Phenyalanine (Madigan et al., 2003). 
5) a) 
	Supplement Section

	Trytptophan 
	Phenylalanine
	Tyrosine 
	Quinate
	Shikimate
	Anthranilate

	growth
	No growth
	No growth
	No growth
	No growth
	No growth


 b) Once the supplemental compound is absorbed into the agar it is then available to the bacterial cells to be used as a nutrient source, that is if the cells are capable of using that nutrient. 
c) Based on what is know about the biosynthetic pathway of tryptophan and the data, I would say the mutation occurs at the trpA locus on the trp operon which codes for tryptophan synthase or perhaps the mutation lies within the leader where the leader peptide is expressed constitutively regardless of the absence or presence of tryptophan. Both these mutations would result in making the operon useless and unless tryptophan is provided in the medium, the cell is unable to synthesise tryptophan from the intermediate anthranilate.
6) The reason why the crude DNA extracts were place on both a CONTROL plate (with no trp- cells added) and TRANSFORMATION plate was to ensure that the DNA extracts did not contain any living cells which could uptake the naked environmental DNA via transformation.
7) We had no cells that took up the DNA, so the frequency of transformation would thus be 0.
8) Transformation is essentially the transfer via free, ‘naked’ DNA, in which this free DNA through the process of recombination could be incorporated into a unit with the genetic elements of the host genome (Madigan et al., 2003).Well the DNA extracted from my isolate ‘Praiz’, and from the trp- and wt forms of Acinetobacter, on the Control plate, being just DNA plated separately, no transformation would have been expected or possible without any cells not being added. As for the Transformation plate, where trp- Acinetobacter was plated along with the extracted DNA, it would have been expected that if transformation to occur, the highest success would have probably been met with either the trp- or wt DNA of Acinetobacter, since those sequences had the highest homology with the trp- Acinetobacter’s genome. However since no transformation was observed, it may be due to the fact that though Acinetobacter are naturally transformable (Carleton University 2004), the DNA may have been unsuccessfully taken up by the cell, or if it was, then perhaps the integration of the transforming DNA was unsuccessful.
9) To have more quantitative results, a similar procedure such as in B.2, whereby measuring/ approximating the Total CFU of untransformed cells versus the CFU of transformed cells would give a more definitive frequency of transformation.
Testing your Isolate
10) The isolate cells that can grow on PHB as a carbon source can be used in the conjugation experiment because then the presence or absence of various nutrients isn’t an issue when adding the plasmid. Cells that are sensitive to Cm or Km can be used because their cells do not contain resistance factors Kmr and Cmr which the plasmids in the next experiment does contain, therefore conjugated and unconjugated cells can be separated selectively (Carleton University 2004).
R-plasmid transfer by Conjugation:

	Number of colonies

	MMA + PHB 
	MMA + PHB + TK

	Dilutions

	10-4
	10-5
	10-6
	100
	10-1
	10-2

	6.4 x 106 
	TFTC
	TFTC
	No growth
	No growth
	No growth


1) a) Frequency of conjugation = # transconjugants / # of potential recipients

          = 0 / 6.4 x 106 = 0
  b) Two parameters that could be changed to potentially increase conjugation would be to increase the amount of the donor cells being added to the mating (500μL instead of 250 μL), by increasing the amount of donors you increase the likelihood that the recipient will come across the donor and conjugate. Another change would be to increase the incubation time from 1 hour to 2, inherently giving more time for the process of conjugation to occur.
2) a) The reason neither donor nor recipient parent strains should survive on the PHB + TK plates is that the donor can’t live on PHB, and the recipient is sensitive to the antibiotics. Only the recipients which have acquired the R-plasmid, pR68, conferring Kmr, Tetr and Ampr from the donor will grow on the plates.
 b) To determine whether any of the parental strains actually have spontaneously mutated and can grow on the PHB + TK plate, I would first take the number of cells growing on the PHB + TK plates and calculate the CFU/ mL of that plate which would be the Total CFU/mL. Then for each parent respectively, for the donor I would grow it on PHB and for the recipient I would grow it in the presence of Km, Amp and Tet, and from these plates I would calculate the CFU/mL number of any mutants. The frequency of spontaneous mutation would then be equal to the Total CFU/ml divided by the mutant CFU/mL for each parent respectively.
Conjugation and transposon-mediated insertion of foreign DNA
1) 
a)
	
	MMA + PHB + X-gal + x Cm Plates

	
	Control B
	Mating

	dilutions
	25Cm
	50Cm
	100Cm
	25Cm
	50Cm
	100Cm

	100
	1.72x103 white CFU, no blue
	20 CFU white, no blue
	No growth
	360 CFU white, no blue
	360 CFU white, blue TMTC


	120 CFU white, no blue

	10-1
	1.6x103 white CFU, no blue
	No growth
	No growth
	No white, blue TMTC
	No white, blue TMTC
	No white, blue TMTC

	10-2
	
	
	
	No white, blue TMTC
	No white, ~1000 blue CFU’s
	No white, 3x105 blue CFU’s


b) Well the reason we can express the data in terms of CFU instead of CFU/mL is because we are only interested in the growth of the transconjugate colonies on the different concentrations of Cm, regardless of how many mL was plated.
2) a) Well for our Control B, we had no blue (conjugates) colonies, and we had quite a few white (unconjugated) colonies growing on the 25Cm plates at the 100 , 10-1 plates. There was no growth on either the 50 Cm or 100Cm plates. For the Mating, all plates had growth. White colonies were found only up to 10-1 plates, and we had lots of blue colony growth.

b) There should be no blue colonies because our control was only the DONOR strain, no HELPER strain was plated in conjunction therefore no conjugation was possible under the suicide vector system.
c) As mentioned before, the number of white colonies did drop with the increase in Cm. This is probably due to the fact that the conjugants carry the pUTCm::cbaA-lacZ plasmid which confers resistance to the antibiotic chloramphenicol, and since the unconjugates didn’t, they died off.  
3)
The purpose of the PHB in the PHB + X-gal + xCm media is to select only the growth of the recipient, BR6020, which can grow on PHB so that neither the Donor nor the Helper strains are selected. The purpose of the X-gal is that it is a chromogenic indicator which is converted from a colourless compound to blue by β-galactosidase which is only produced by recipient cell which have the plasmid containing lacZ gene coding for β-galactosidase, so any blue colonies will be indicative of transconjugants (Carleton University 2004). The purpose of the Cm is to prevent any recipients that have not conjugated and thus still sensitive to Cm, to not grow. 
3) The mode of action of Chloramphenicol is by inhibiting protein synthesis by interacting with the ribosome to prevent elongation of the protein. The plasmid, pUTCm::cbaA-lacZ, contains the gene, Cm, coding for the enzymes which attacks the free amino acid group of Chloramphenicol via N-acetylation, thereby inactivating the Chloramphenicol. A spontaneous mutation in the recipient may occur that codes for a similar enzyme (Madigan et al., 2003).
4) An experiment where the frequency of conjugation and transposition could be determined would need to plate the mating cell suspension on both a PHB plate and PHB + X-gal + xCm plate. Then count the total number of transconjugants grown on PHB + X-gal + xCm out on a dilution series and calculate the CFU/mL of those and count the Total CFU/mL on the PHB plate which would be the total number of potential recipients. As mentioned before, the frequency of conjugation/transposition would equal number of conjugants divided by the total number of potential recipients. 
General Question
1) In the B.2 Mating protocol required 400μL of the Donor ( alongside 400μL of the Helper which was required only in B.2) to be added to the mating, in B.1, only 250μL of the Donor was required. In B.1 we had to mix the strains in the Mating tube and then incubate them for an hour, however with B.2, the Mating cell suspension was transferred to a filter disk places on a TYE plate to be incubated overnight. Also in B.2, a control with no donor was also plated, there was no control needed in B.1 (Carleton University 2004).
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