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Abstract


For the past five weeks, an isolated bacteriophage from soil was being studied. The soil sample was collected outside of Jordan Hall from a bed of grass with a small dirt opening. Following the collection of soil, the sample was taken to the lab and enriched. The supernatant was collected in order to perform serial dilutions. Next, the diluted phage from which one morphology variety was collected was used for four rounds of T-streaks. The plaque that was chosen was fairly large and very turbid. A final set of serial dilutions down to 10-4 was performed in order to determine the titer of the solution. Next, the spot test was conducted in order to accurately judge the concentration of the phage in the original soil sample. The results from the spot test will be used in order to isolate the DNA from the bacteriophage and visualize the phage using electron microscopy. 
Introduction


According to MedicineNet, “A [virus is a] microorganism smaller than a bacteria, which cannot grow or reproduce apart from a living cell” (“Virus Definition”) The morphology of a virus includes the capsid or head, which holds the genetic material made up of double stranded DNA, and the tail, which serves the purpose to attach to its host and insert the DNA in order to replicate (Capture 3). Since viruses cannot reproduce by itself, the nature of a virus is to attack other cells and take over. 


A bacteriophage (shortened to “phage”) is a class of viruses that use bacteria as its host cell. Bacteria are prokaryotes some grow rapidly and some grow at a much slower pace. The morphology of a bacteria can vary but all have the same basic structure (Capture 2). Mycobacterium smegmatis is one of the most prominent bacteria found in soil. Shortened for M. smegmatis, this bacteria is fast growing and non-pathogenic (Lecture 1). The research goals for this experiment is to isolate a bacteriophage from an organic based soil sample, purify and dilute the solution, collect the phages DNA to observe the phage through electron microscopy, and send the isolated DNA to GenBank for sequencing (Syllabus). 
Materials & Methods

On August 22, 2011 at 10:06 PM, a soil sample was collected outside of Jordan Hall on the side of the building closest to Miller fields. The exact GPS reading is 35.782105, -78.676685. The temperature outside was approximately 85 ºC. When collecting the sample, approximately 3 to 5 cm was dug into the soil. The sample consisted of medium moisture that was dark-brown in color and a clay-like texture. This sample was then taken back into the lab for isolation and purification. 

1. Preparing the Enrichment Culture (8/22/2011)
1. From the soil sample, approximately one tablespoon was used for the remaining experiments. In order to enrich the culture, sterile H2O, 10X 7H9/glycerol broth, an AD supplement, and CaCl2 were all aseptically added to an Erlenmeyer Flask. 5 mL of M. smegmatis was also later added to the solution. The flask was placed in a shaker at 220 rpm for approximately 48 hrs in a constant temperature of 37 ºC (Capture 8). 
2. Plating the Enrichment Culture (8/24/2011 - 8/29/2011)
1. 40 mL of the soil solution was transferred into a conical tube, then centrifuged at 2,000 rpm for about 10 mins. The supernatant received from the centrifuged sample was then transferred to a fresh conical tube. Of that, 1 mL was filter sterilized using a 0.45 µL filter. From the newly sterilized sample, the solution was serially diluted1 down to 104. Then, an M. Smeg tube for each dilution sample was collected and 50 µL of each dilution was added to its respective tube. After waiting for approximately 15 mins, the tubes were plated2 and then the plates were incubated for approximately 48hrs at 37 ºC (Capture 8). 
1. Serial Dilution Protocol: Obtained micro-centrifuge tubes and labeled them 100 to 104. 90 µL of phage buffer was added into the 101 to 104 tubes. 100 µL of the sterilized solution was added to the 100 tube and 10 µL of the sterilized solution was added to the rest of the tubes. An additional tube was used for a negative control in which 100 µL of the phage buffer was added to the tube. Using 10 fold dilutions, 10 µL of each tube from 100 to 104 was transferred in order to the next tube. This did not continue all the way through the negative control tube (Capture 10). 
2. Plating Protocol: A sterile 5 mL pipette was used to aseptically transfer 4.5 mL of top agar to culture tube. Immediately, the mixture was pulled back up into the same pipette and transferred into its respective petri dish (Capture 10). The plate was then swirled gently. The top agar was taken out of a 55 ºC hot water bath. 
3. Purify the Phage (8/29/2011 - 9/19/2011)
1. After observing the plates for plaque forming units (pfu), a separate petri-dish was obtained in order to T-streak1 and dilute the plaques. In each round of T-streaks, the most isolated plaque was chosen from each plate. After the T-Streaking, the plates were plated with M. smegmatis and Top Agar as done before. Finally, the plates were incubated at 37 ºC for approximately 48 hrs (Tame 5). This procedure was done three more times in order to ensure the most dilute plaque was being selected. 
1. T-Streak Protocol: The center of each plaque used was touched with a platinum loop. The loop was then lightly smeared over 1/3 of the plate. Then the loop was flamed using a bunsen burner, and the steps were repeated until the entire plate was smeared. One streak was carried through each quadrant when switching between the portions of the plate. The smeared substances should eventually form a T and the least number of plaques should be able to form in the last quadrant smeared (Tame 6). Refer to Figure 1 for an example of how this should look. 
4. The Phage Titer Assay (9/19/2011 - 9/30/2011)
1. Micro-centrifuge tubes were labeled and filled the same way as in the serial dilutions protocol. A sterile tip on the micropipetter was touched to the tip of a plaque that was chosen (the plaque image is shown in the results section) and touched to the micro-centrifuge tube labeled 100 followed by a slight vortex. Next, serial dilutions were performed down to 10-1 using the same liquids and volumes as before (Tame 9). Finally, the respective tubes were plated using M. smegmatis and Top Agar just as before in the respective plates. 
5. Plate Scrape Harvest (9/30/2011 - 10/03/2011)
1. The plates were taken from the incubator and immediately 2 mL of phage buffer solution was added. After waiting for approximately 15 min, a sterile spatula was used to gently scrape the phage lysate from the 5 total plates. The phage lysate was then placed into a sterile conical tube (Tame 16). The tube was then placed in the fridge at 4 ºC for approximately 72 hrs. 
6. Filter and Spot Assay (10/03/2011 - 10/10/2011)
1. The phage lysate was centrifuged for 20 min on 2500 Xg. After being centrifuged, the supernatant was pipetted and placed in another conical tube to be recentrifuged. Finally, the new supernatant was filter sterilized into another sterile conical tube. Halfway through the sterilization process, the syringe was inverted and the filter was replaced in order to continue my filtration. Then, 10 µL was measured from the high titer lysate and placed into a micro-centrifuge tube labeled 100. Next, 10 fold serial dilutions were performed down to 10-14. Two petri dishes were collected, and they were seperated into six quadrants each. The quadrants were labeled from 10-4 to 10-14 with the extra space being labeled a negative control. 5 µL of each respective micro-centrifuge tube was transferred to each labeled quadrant. The solution from the negative control came from the phage buffer solution (Tame 17). Finally, the plates were incubated at 37 ºC for approximately 72 hrs. 
7. DNA Prep 1 (10/10/2011 - 10/12/2011)
1. 1 mL high titer lysate was transferred into a sterile conical tube. 4 µL of nuclease mix was then added to the solution followed by incubation for approximately 30 min at 37 ºC. The nuclease treated lysate was then removed from the incubator and placed in room temperature for approximately 1 hr. Next, 0.4 mL of the phage precipitate solution was added to the nuclease treated lysate (Tame 28). Finally, the solution was mixed gently and placed in the 4 ºC fridge for approximately 48 hrs. 
2. The incubated tube was centrifuged at 10,000 xg for 20 mins. Then, the supernatant was pipetted into another conical tube. 0.5 mL of sterile ddH2O was added to the pellet in the original tube, then resuspended by pipetting up and down. This new solution was diluted by a factor of 1 to 5. After approximately 5 mins, 2 mL of pre warmed (37 ºC) DNA clean up resin was added to the solution. Next, using 4 columns, 4 microcentrifuge tubes, and 1 syringe, the DNA was collected. 0.75 mL of the Water-Resin-Phage-Genomic-DNA solution (WRPGD) was pushed through each column. Then, 2 mL of Isopropanol was pushed to each column. The columns were centrifuged for 5 mins and then for an additional minute. Then, 50 µL of pre-warmed 80 ºC TE was added to the columns. After about 1 min, the columns were recentrifuged for an additional minute. The microcentrifuge tubes were combined and sent to the nano drop machine for reading (Dissect 5). This experiment was repeated.
8. The Phage Titer Assay  II (10/17/2011)
1. Micro-centrifuge tubes were labeled and filled the same way as in the serial dilutions protocol. A sterile tip on the micropipetter was touched to the tip of a plaque that was chosen and touched to the micro-centrifuge tube labeled 100 followed by a slight vortex. Next, serial dilutions were performed down to 10-1 using the same liquids and volumes as before (Tame 9). Finally, the respective tubes were plated using M. Smeg and Top Agar just as before in the respective plates. 
9. Plate Scrape Harvest II (10/18/2011)
1. The plates were taken from the incubator and immediately 2 mL of phage buffer solution was added. After waiting for approximately 15 min, a sterile spatula was used to gently scrape the phage lysate from the 5 total plates. The phage lysate was then placed into a sterile conical tube (Tame 16). The tube was then placed in the fridge at 4 ºC for approximately 72 hrs.
10. Filter and Spot Assay II (10/19/2011 - 10/26/2011)
1. The phage lysate was centrifuged for 20 min on 2500 Xg. After being centrifuged, the supernatant was pipetted and placed in another conical tube to be recentrifuged. Finally, the new supernatant was filter sterilized into another sterile conical tube. Halfway through the sterilization process, the syringe was inverted and the filter was replaced in order to continue my filtration. Then, 10 µL was measured from the high titer lysate and placed into a micro-centrifuge tube labeled 100. Next, 10 fold serial dilutions were performed down to 10-14. Two petri dishes were collected, and they were seperated into six quadrants each. The quadrants were labeled from 10-4 to 10-14 with the extra space being labeled a negative control. 5 µL of each respective micro-centrifuge tube was transferred to each labeled quadrant. The solution from the negative control came from the phage buffer solution (Tame 17). Finally, the plates were incubated at 37 ºC for approximately 72 hrs.
11. Electron Microscopy Staining (10/19/2011)
1. 100 µL of high titer lysate was centrifuged at 4 ºC at 13X rpm for 1 hr. The supernatant was removed and 10 µL of phage buffer was added. Then, 10 µL of lysate was placed on the shiny side of a copper grid. After sitting for 1.5 min, the grid was dried with touch filter paper by touching the grid to a corner of the paper. Next, the phage was watched with 10 µL of sterile H2O for 1.5 min then dried. Next, 10 µL of UA was added then dried off (Dissect 2). These steps were repeated again for another copper grid. The copper grids were then placed in square A7 and E7. 
12. DNA Prep II (10/26/2011)
1. 1 mL high titer lysate was transferred into a sterile conical tube. 4 µL of nuclease mix was then added to the solution followed by incubation for approximately 30 min at 37 ºC. The nuclease treated lysate was then removed from the incubator and placed in room temperature for approximately 1 hr. Next, 0.4 mL of the phage precipitate solution was added to the nuclease treated lysate (Tame 28). Finally, the solution was mixed gently and placed in the 4 ºC fridge for approximately 48 hrs. 
2. The incubated tube was centrifuged at 10,000 xg for 20 mins. Then, the supernatant was pipetted into another conical tube. 0.5 mL of sterile ddH2O was added to the pellet in the original tube, then resuspended by pipetting up and down. This new solution was diluted by a factor of 1 to 5. After approximately 5 mins, 2 mL of pre warmed (37 ºC) DNA clean up resin was added to the solution. Next, using 4 columns, 4 microcentrifuge tubes, and 1 syringe, the DNA was collected. 0.75 mL of the Water-Resin-Phage-Genomic-DNA solution (WRPGD) was pushed through each column. Then, 2 mL of Isopropanol was pushed to each column. The columns were centrifuged for 5 mins and then for an additional minute. Then, 50 µL of pre-warmed 80 ºC TE was added to the columns. After about 1 min, the columns were recentrifuged for an additional minute. The microcentrifuge tubes were combined and sent to the nano drop machine for reading (Dissect 5). This experiment was repeated; however, the second time was completed by Dr. Sue Carson. 
13. Testing my Preps (10/31/2011)
1. For the nuclease treated mix aliquoted on 10/19/2011, a spot test was performed by a 10 fold dilution. The dilutions that were plated was -1, -2, -3, and -5. Another spot test was performed by a 10-fold dilution with the high titer lysate. The dilutions that were plated were -2, -4, -6, and -8. 
14. DNA Prep III (10/31/2011 - 11/2/2011)
1. 3 mL high titer lysate was transferred into a sterile conical tube. 12 µL of nuclease mix was then added to the solution followed by incubation for approximately 30 min at 37 ºC. The nuclease treated lysate was then removed from the incubator and placed in room temperature for approximately 1 hr. Next, 1.2 mL of the phage precipitate solution was added to the nuclease treated lysate (Tame 28). Finally, the solution was mixed gently and placed in the 4 ºC fridge for approximately 48 hrs. Another set was done with a solution not containing nuclease. 
2. The incubated tube was centrifuged at 10,000 xg for 20 mins. Then, the supernatant was pipetted into another conical tube. 0.5 mL of sterile ddH2O was added to the pellet in the original tube, then resuspended by pipetting up and down. This new solution was diluted by a factor of 1 to 5. After approximately 5 mins, 2 mL of pre warmed (37 ºC) DNA clean up resin was added to the solution. Next, using 4 columns, 4 microcentrifuge tubes, and 1 syringe, the DNA was collected. 0.75 mL of the Water-Resin-Phage-Genomic-DNA solution (WRPGD) was pushed through each column. Then, 2 mL of Isopropanol was pushed to each column. The columns were centrifuged for 5 mins and then for an additional minute. Then, 50 µL of pre-warmed 80 ºC TE was added to the columns. After about 1 min, the columns were recentrifuged for an additional minute. The microcentrifuge tubes were combined and sent to the nano drop machine for reading. Another set was done with a solution not containing nuclease (Dissect 5). 
15. Electron Microscopy Imaging (11/4/2011)
1. The stained grids was taken to the EM facility. The sample was placed under a vacuum. The microscope was set to 80 Kx. An image was captured at 50,000 x magnifying with a 2 sec exposure period. 
16. Testing the Host Range (11/2/2011)
1. To see if the phage would infect other bacteria, an experiment was conducted with six different bacteria’s to view if the phage would lyse the bacteria present. The bacteria that was plated was M. smegmatis MC2, M. smegmatis Trevision, M. smegmatis MH, M. austroafricanum, M. vanbaaleni, and ELW1. 5 µL of high titer was put on spot 13 of each plate. A second set was also done as a backup. Then the plates were incubated for approximately 48 hrs. 
17. DNA Digest (11/9/2011)
1. The DNA aliquoted was mixed and heated at 65 ºC for 10mins, then placed on ice. 
2. The following was added to each of the six tubes then iced. Finally, the tubes went through a quick spin and were incubated for approximately 48 hrs.
	Solution
	1
	2
	3
	4
	5
	6

	10X Reaction Buffer
	2 µL
	2 µL
	2 µL
	2 µL
	2 µL
	2 µL

	0.5 µg of Phage Genomic DNA
	2.8 µL
	2.8 µL
	2.8 µL
	2.8 µL
	2.8 µL
	2.8 µL

	10X BSA
	2 µL
	2 µL
	2 µL
	2 µL
	2 µL
	2 µL

	BamHI
	
	0.5 µL
	
	
	
	

	ClaI
	
	
	2 µL
	
	
	

	EcoRI
	
	
	
	0.5 µL
	
	

	HaeIII
	
	
	
	
	1 µL
	

	HindIII
	
	
	
	
	
	0.5 µL

	ddH2O
	to 20 µL
	to 20 µL
	to 20 µL
	to 20 µL
	to 20 µL
	to 20 µL


18.  Gel Electrophoresis (11/14/2011)
1. 25 mL of Agarose was added to a conical tube and mixed with 2.5 µL of gel red. Then, the solution was poured into the gel apparatus and waited for the gel to harden. Next, tubes labeled 1 - 6 from the DNA digest were placed in a water bath at 65 ºC for 5 min and spun for 1 min. Next, 160 mL of 1xTBE buffer was added to the chamber. Following that, 10 µL for each tube was added to a prospective well. 10 µL of the ladder (provided by Devon) was added to the first well. Then the apparatus was turned on at 85 V. Following approximately 45 min, the apparatus was was turned off and the gel was imaged. 
19. Archiving the phage (11/16/2011)
1. 300 µL of the high titer lysate was added to 600 µL of glycerol in a Microcentrifuge tube. This tube was mixed with a pipet aid. Then, 300 µL of the solution was transfered to each cryogenic tube (3 in total). The tubes were labeled: “2011NCSUFlagship15RAD 11/16/2011 2.0E10”. Finally the tubes were placed in box number 7. 
2. DNA Remaining: 180.1 n[image: image1][image: image10.png]
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g/µL X 400 µL = 72,040 ng of DNA. 
Results

After collecting the original soil sample, the dirt was taken into the lab for rounds of purification in order to extract a bacteriophage. Plating the Enrichment Culture: After the original plates were removed from the incubator, between 6 and 7 plaques were visible on the plates. On the 100 plate, there were approximately four plaques surrounded by several smaller colonies of the M. Smeg bacteria. In the 10-1 plate, approximately three plaques were formed also surrounded by several bacteria colonies. In the remaining plates, no plaques were formed, and the negative control plate was majorly clear with minimal specs of M. smegmatis. Plaque Streak Protocol: The next class, the T-streaking protocol had begun. On day 1 on the phage 1 plate, there were roughly 10 plaques that formed; however, on the phage 2 plate, there was nothing except for a dot of bacterial contamination. On day 2 on the phage 1 plate, there were smaller turbid plaques spread out sporadically mostly by the edge. These plaques were larger and more clear with a diameter of approximately 1 cm. On the phage 2 plate, half of the plate was completely lysed and the other half was full of bacteria and plaques. Also, there were many isolated plaques on this plate. Day three didn’t produce as much yield as day two did. The phage 1 plate had two mold contaminants as well as a few isolated plaques. As for the phage 2 plate, the phage was completely lysed with un even distribution of bacterial contamination. On the last day of streaking, the phage 1 plate had only a few lysed plaques with one isolated semi lysed plaque. The other plate was a lawn of M. smegmatis. The Phage Titer Assay: After choosing one plaque in from the rounds of T-streaking, serial dilutions were performed. The 10-1 plate was completely lysed. The 10-2 plate had a web like pattern with partially lysed plaques. The 10-3 and 10-4 plates were countable with a roughly 10 fold decrease in the number of plaques. The number of plaques on this plate was counted to be 243 plaques. Since the 10-4 plate had 20 plaques visible, then the serial dilutions were a pretty accurate depiction of reducing the number of plaques by a set value each step. The calculations that were performed to determine the amount of plaques in the original sample were: 

(243 pfu/1x 10-3) x 103 = 243X 106 pfu/mL

Plate Scrape Harvest: After plating five plates with the phage that was chosen (the plaque that was chosen can be seen in figure 4), the plates were all completely lysed. Next, the plates were scraped using the plate scrape protocol shown above. T[image: image13.png]
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he resulting conical tube was observed to be roughly half way full of thick matter composed of phage and top agar. Filter and Spot Assay: On the spot assay plates, there were plaque forming units visible on my squares labeled 10-6, 10-5, 10-4 and 10-8. On every other square, there were no plaque forming units visible. The calculations to determine the titer were:

10-8 --> (1pfu/5µL) X (1000µL/1mL) X (1x 10-8) = (2.0x1010)

10-6--> (3pfu/5µL) X (1000µL/1mL) X (1x 10-6) = (6.0x108)

Average of two values                                           = (1.03x 1010) pfu/mL

DNA Prep 1:

	Experiments
	1
	2

	260/280
	3.17
	2.75

	ng/µL
	17.0
	21.2


Plate Titer Assay II: All of the plates looked clear of M. sm[image: image22.png]
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egmatis and one of the plates had a web like pattern indicating a presence of phage. Plate Scrap Harvest II: I was able to aliquot approximately 25 mL of high titer solution from the plate scrape. Filter and Spot Assay II: This experiment had to b[image: image24.png]


e completed twice because on the first spot test, no plaque forming units were observed; however, the second spot test did have plaque forming units down to 10-8. The calculation of the titer was done from the one plaque that formed on 10-8.

Calculated titer: (1 pfu/5 µL) X (1000 µL/1 mL) X (1x 10-8) = 2.0 X 10-8. 

EM Staining and Imaging Results:

DNA Prep II:

	Experiments
	1
	2

	260/280
	1.78
	1.06

	ng/µL
	-6.0
	-11.2


Testing my Preps: 
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p III:

	Experiments
	With Nuclease
	Without Nuclease

	260/280
	1.86
	1.85

	ng/µL
	180.1
	40.2


Gel Electrophoresis:

Hae III

Ladder

Testing the Host Range: On the following plates, my square was number 13. 
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Discussion


In plating the enrichment culture, something went wrong in the primary dilutions which caused the plates to have the same amount of plaques. This probably was because during the dilutions in the microcentrifuge tubes, the phage did not accurately mix with the phage buffer and therefore there was no actual dilution. Having the same number of plaques in two of the plates defeated the purpose of the 10 fold dilutions. Next came the rounds of T-streaking in order to purify the phage. On the first day of the streaks, 10 plaques were observed to form on one of the plates. Although most of the plaques were partially lytic, there were a few which were majorly isolated. On the second day of the streaks, the phage 2 plate was the better plate with a better technique used in T-streaking. Unlike the previous two plates, there were much more plaques. On day three of the streaking protocol, most of the areas on both the plates were lysed. On these plates, the top agar did not fully solidify; therefore, one of the plates was swished around and formed unevenly. On the last day of T-streaking, only one plate was used because the other plate was most likely streaked from an air bubble. Even though, all of the plaques were partially lysed on the one plate that had positive yields, there was a good chance in picking from the far edge of a semi-isolated plaque. Following the streaking, the phage titer assay was performed in which serial dilutions were conducted. The 10-3 plate was the least dilute countable plate.


Next, the plate scrape harvest was performed. All of the plates were completely lysed. Since the plates were lysed, the phage titer assay worked and yielded desired results. Following the scape harvest was the Filter and Spot assay. In this experiment, an issue occurred because the plaque formed on the 108 dilution but not on the 107 dilution; therefore, the average of the two titers was taken in order to find the concentration. Everything else turned out normal on the plates. This probably occurred because of an issue with the serial dilutions to do the spot test. Probably, the phage was not mixed all the way with the buffer solution preventing the lysis to acctually occur on the M. smegmatis. Next, was the DNA Prep I. In this experiment, the desired results for the 260/280 reading should fall between 1.80 and 2.0. If that reading was less than 1.80 than there was likely some RNA in the solution, and if it was greater than 2.0 than there was some form of contamination most likely to be protein. In both of the experiments, my values were far above 2.0, which meant that there was likely something else in my tubes. This most likely occurred through human error. In doing these experiments, I accidently did not screw on the columns correctly which allowed a lot of the solution to come out of the microcentrifuge tubes. In trying to recover the little amount of DNA, most of the solution was contaminated already. Also, unlike the lab manual which calls for 5 mL of high titer lysate in the DNA preps, I only added 1mL because I didn’t have too much. This also could have contributed to the reason why I got such a bad reading. 


By this time, I had used up all of my high titer lysate which forced me to restart and aliquot some more lysate through the five plate lysis. I next had to complete two rounds of the spot test because the first round didn’t yield any plaque forming units. This was most likely because I didn’t seed the plates with M. smegmatis before adding the drops of phage buffer solution. On my next round of spot test, I did end up yielding desired results. In the electron microscopy image, most of the protein contamination was probably due to the fact that I had accidently dropped my first copper grid when staining. Also, there was probably a lot of contamination in my high titer lysate at that time. After the EM image was taken, I came back to the lab to do my DNA Prep II. The same protocal was used for the DNA Prep as the first one. In this one, the only exception was that the second experiment was performed by Dr. Carson. Even though she performed this experiment, there was no DNA in the second readings. I even ended up with a negative concentration. I believe that it could have ben a misread by the nanodrop machine; however, the popular belief is that it was most likely caused again by my human error. After this mishap, I drew out another experiment attempting to test whether the nuclease that was being added to the high titer was actually penetrating the nuclear wall and eating up the viral DNA. The purpose of the nuclease treatment is to remove most of the bacterial DNA so that all that is remaining is Viral DNA. One possibility of why I wasn’t yielding any DNA was that the Nuclease could have been eating up the viral DNA. 


Here, I performed a spot test; one with the nuclease treated solution, and one with the high titer lysate as a positive control. Because, the nuclease treated solution yielded spots from the test, it was confirmed that the nuclease was not the culprit behind the negative readings by the nanodrop. Rather, it was most likely contamination by human error. On the final DNA Prep III, I was finally able to yield desired results. In these experiments, one was done with nuclease and the other without. Both yielded readings of DNA. The only difference in this prep from the others was that this one used 3 mL of lysate in the prep whereas the others used only 1 mL. Keeping in mind that the lab manual directs for 5 mL of lysate to be used in the prep, this could have been one of the reasons for why the other two preps did not yield any DNA by the nanodrop machine. 


Finally, the DNA was taken and digested by a set of enzymes to see which ones would cut the DNA. The desired result was that Hae III would be the only enzyme to cut the DNA which is what showed up on the gel reading. As a final experiment, the phage was used to test other bacteria that it would potentially infect. Out of all the bacteria, the M. smegmatis MH turned out to be the same as M. smegmatis mc2. Also, M. vanbaaleni and ELW1 did not become infected by any of the phage from the class. My phage infected M. smegmatis Trevisan and M. austroafricanum with a turbid plaques. This experiment showed the range of bacterium within the family of M. smegmatis that it would actually infect; thereby showing a correct representation of its personal biodiversity. Finally, the high titer lysate was archived in order to be saved as record of what was completed this semester. From all that has happened with my phage, I can’t really say that I have much hope for it future; however, with   persistence my phage will be able to perform as well as any other phage in research. 
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Figure 6: This is the first plate from the last dilution series. 





Figure 7: This is the image of the second spot test. This one has no dilutions that were skipped in forming plaques. 





Figure 4: This is the plaque that was chose for the second set of serial dilutions.





Figure 2: 100 plate from first serial dilutions. 





Figure 5: These are the second set of serial dilutions. The amount of plaques on the plates are clearly being decreased in number 10 fold by each dilution leaving the first plate (on the left) completely lysed and the last plate (on the right) with only 20 fully isolated plaques. 





Figure 1: This image shows an accurate depiction of a T-Streak. 
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