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 Our purpose in this research initiative was to isolate, purify, and archive 

information on multiple Mycobacteriophages.  By collecting soil samples, we 

were able to isolate bacteriophage and begin studying and purifying the phage 

assays.  After determining that the phage was pure, we were able to analyze 

the phage through electron microscopy as well as a DNA restriction digest 

analysis using numerous restriction enzymes.  The high titer lysates, DNA 

samples, and information about the phage behavior in our experiments are 

archived in order for research to be continued and expanded in the field of 

phage genomics and genetic recombination.  The findings of this research 

initiative could potentially lead to more discoveries and growth in genomics. 

Most of the procedures used in our research came from the Howard Hughes 

Medical Institute NGRI Laboratory Manual.  Any deviations from the manual 

will be noted.  All plates in the procedures incubated at 37°C for the specified  

amounts of time.  The positive control for all experiments was the  

mycobacteriophage D29, and the negative control is Phage Buffer in lawn of  

Mycobacterium smegmatis. 

 Capture and purification of the phage. The soil sample, called 

Wootie, was collected at 33° 13’ 39” N 97° 9’ 48” W, in front of the University 

Union on the University of North Texas Campus on August 31, 2010 at 

approximately 6:45 in the evening.  The air temperature outside was 

approximately 95° F, and the soil sample was located immediately beside a 

sprinkler head, therefore the sample got frequent exposure to water.  I took the 

sample from 1 inch below ground level, and the soil was dark and moist with 

leaves and other organic material mixed in it.  In order to determine whether 

there were phage in the Wootie sample, as well as to increase the numbers 

should there be a phage, an enrichment process was performed by following 

the procedure from the NGRI Laboratory Manual.  After plating these 

dilutions of the enriched sample and performing a spot test on the sample, we 

began to purify the phage by picking putative plaques and performing serial 

dilutions of the specific plaque then plating the dilutions.  I performed 3 

rounds of purification, on 2 different plaques in the 2nd round of purification.  

After the final round of purification we made a high titer lysate of phage for 

continued study.  
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Based on my findings throughout the isolation, purification, and analysis of 

WootieJr, I have learned how to interpret many of my observations and results.  

When I initially observed the morphology of the plaques, relatively small with 

clear centers and cloudy rims, I was unsure as to what the phage would look like, 

but based on common trends, the smaller plaques are usually produced by larger 

phage.  Upon seeing WootieJr in the electron micrograph, I saw one of the 

smallest phages in the class.  This slight anomaly as well as the cloudy rim 

around each clearing makes me think that this phage could be a lysogen, 

however the clearness in the middle suggests a slower growing lytic phage.  Also 

because of the small plaques, I can infer that the burst size of WootieJr is smaller 

than most comparatively sized phage. 

 The DNA concentration was also relatively high, 214.6 ng/uL, , which 

might lead to a conclusion that a phage has a large genome, however, from the 

measurements of the ladder and the measurable data in the restriction gel, I was 

only able to calculate 36.03 Kilo base pairs of DNA.  After seeing the electron 

micrograph, however I knew that the genome would be smaller than most, as the 

capsid of WootieJr was also very small.  

Bacteriophages are a class of viruses that infect only bacteria, and 

mycobacteriophages are the specific type of phage that we are studying in this 

lab.  Mycobacteriophage infect mycobacterium, which is a genus that includes 

the species of bacterium that cause leprosy and tuberculosis, and they inject 

their own DNA into the mycobacterium, where it reproduces until the 

bacterium lyses, and the phage spread into the environment.  Phages were 

discovered by Felix d’Herelle in 1910 as well as Edward Twort in a separate 

study, and since their discovery we have learned many qualities of 

bacteriophages: they are the most abundant life-forms on the planet, they are 

obligatory parasites, as they cannot live in an environment without a host, and 

they are not susceptible to antibiotics as bacteria are.  Many of these traits 

make them excellent for study in labs such as this one, and one trait in 

particular, the injection of DNA and incorporation into the genome of the 

bacterium, makes them ideal to study with genetic engineering and gene 

therapy.  These fields have, over the past 20-30 years, begun to gain 

knowledge and momentum in science through the study of bacteriophage, 

especially with the ability to sequence and analyze the entire genome of a 

phage, and that is why our lab is so important: we will be helping to advance 

this field through our isolation and analysis of unique bacteriophage. 
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The sample for electron microscopy 

was prepared on a copper grid, and the 

phage high titer lysate was stained 

with a uranyl acetate stain .WootieJr 

has a capsid measuring approximately 

50 nm in diameter and a tail measuring 

approximately 150 nm in length 

DNA nuclease, DNA 

clean up resin, and 

isopropanol were used in 

the isolation of the phage 

genomic DNA in order to 

perform the 

electrophoresis. The 

restriction enzymes used 

in this gel electrophoresis 

were, in order of lane, the 

ladder, un-cut DNA, Bam 

HI, Cla I, Eco RI, HAE 

III, Hind III. The gel was 

electrophoresed at 100 V 

for 30 minutes My gel 

analysis, from the 

measurable data within 

the range of the ladder, 

showed that the amount 

of DNA in WootieJr is 

about 36.03 Kilo base 

pairs 

Enrichment plate 10⁻¹, first 

attempt at plating, only the first 

dilution showed plaques, 

suggesting either a slow growing 

phage or human error in 

dilutions.  You can see different 

plaque morphologies on this 

plate in turbidity and size. 

Enrichment plate 10⁻², second 

attempt at plating, plaques are 

more isolated but still have 

variations in morphology 

Round one purification of W1 spot 

test clearing.  This morphology of 

small clear centered plaque with a 

cloudy rim is what I chose to 

proceed with over the larger 

cloudy plaques 

Round 2 purification, 10⁻² plate,  

plaques all had uniform 

morphology and turbidity despite 

slight variations in size, from the 

high titer lysate obtained from the 

last round of purification, the titer 
was 2.7 x 10⁹ pfu/mL 


