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During the 2016-2017 academic year, the Howard Hughes Medical Institute’s Science Education Alliance - Phage Hunters Advancing Genomics and Evolutionary Sciences (SEA-PHAGES) course replaced one section of the traditional General Biology laboratory curriculum at Virginia Union University (VUU). Specifically, in Fall 2016, twenty students collected 40 environmental samples (both soil and water) from Central and Northern Neck, Virginia. Utilizing the bacterial host Mycobacterium smegmatis mc2 155, a total of 11 phages were isolated, 2 via direct isolation and 9 via enriched isolation. One representative from either isolation protocol (2 total) was selected for purification and characterization. Kanely was identified through the direct isolation method from a Champlain, VA soil sample, and Big3, another soil sample, was identified by enriched isolation from Richmond, VA. Each phage was visualized via electron microscopy exhibiting a Siphoviridae morphotype and following DNA extraction, was characterized using restriction enzyme digestion and agarose gel electrophoresis. Kanely and Big3 genomes were sequenced at the University of Pittsburg.  In Spring 2017, the SEA-PHAGES class worked to annotate the genomes of both phages utilizing DNA Master genome analysis software and bioinformatics tools (including NCBI BLAST, Conserved Domain Database (CDD) and HHPred) to determine putative protein function. Both, Kanely and Big3 are members of Cluster A, and A1 sub-cluster. Kanely is 52,539 bp in length and predicted to have 93 genes, whereas Big3 is 53,442 bp in length and has 90 predicted genes. Overall, the SEA-PHAGES course-based undergraduate research experience has provided an opportunity to successfully implement an authentic research opportunity to first year students.
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Distribution of Sample Collection

Figure 1: Student collected samples in the state of Virginia, mostly in the Richmond, VA area.
According to the SEA-PHAGES database, there are v few documented viruses isolated from
the Richmond area, making this an ideal location to identify a new population of viruses, or
determine the viability of such viruses in this area.

Environmental Sample Data

Figure 2: Mpycobacterium smegmatis is a soil dwelling
organisms. As such, it is more likely to find viruses that
specifically infect this bacterium in the soil. However, there has
been some evidence that these bacteria have been identified in
water samples to include lakes, and other stagnant water
sources. VUU students have a wide variety of environmental
samples that we hope will be positive for viruses.

Anticipated Results

Figure 3: Meet Cheese Grits. This virus was isolated by
Dr. Paige-Anderson. During her HHMI SEA-PHAGES
training, this virus was isolated from a soil, mulch sample
in a flower bed at the University of Maryland Baltimore
County. The electron microscopy image reveals that this
virus is a siphoviridae with a long flexible tail. The total
magnification is 200,000X, with a horizontal field with of
796.2 nm. We anticipate that all students will isolate a
virus with the corresponding image.
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This year is the first time such a course has been offered to the

students of Virginia Union University. As such, the SEA-
PHAGES course serves as a pilot course to determine if this would
be beneficial for all first year students enrolled in the General
Biology (BIO111) course sequence. It is a huge difference from
the traditional laboratory lecture. However, the learning gains and
opportunities afforded to students as a result of completing this
course would be unparalleled. The advantages of offering such a
course is that it will allow students to be involved in the discovery
of unique viruses. Unfortunately, there are infrastructure
challenges that may impact the “flow” or ease of implementation

of the course

We anticipate that students will be able to isolate a unique virus
form a variety of environmental samples. Throughout the course,
students will be required to communicate their understanding of
course content and the experimental process. As such, student
will be eligible to present their findings at local, regional
national meetings. This will be a valuable experience and s
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