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    BEACON BUZZ

Micromodems are electronic acoustic 
communication devices that modulate incoming 

signals with data and sends the modulated signal to 
another device. Micromodems utilize frequency-shift 
keying (FSK) and phase-shift keying (PSK) modulation 
for underwater communications. Micromodems have 
been used for deep sea expeditions and submarines, 
and they have been tested to work at depths up to 
11,000 feet. Micromodems transmit data faster using 
PSK modulation instead of FSK modulation. Each 
micromodem will have their own host microcontroller, 
and the two micromodems need to communicate 
wirelessly with each other as well as their respective 
host. One host will emit a ping that will be received 

by both micromodems. The micromodems will 
acknowledge that a ping was received and send 
a messages back to their host. After the ping, the 
distance between each micromodem will be calculated 
based on the type of signal used and the medium 
the micromodems are in (water or air). In addition, 
the micromodems must be able to detect if the other 
micromodem has received an FM sweep or mini-packet 
data. The micromodems will be tested and programmed 
on land first, then they will be installed on robotic fish 
to test their communication speed and efficiency in 
water. Once the two micromodems can successfully 
communicate underwater with each other and the host, 
more micromodems will be used to communicate with 
each other and the host in a mesh network. Using a 
large group of micromodems will be useful for effective 
deep sea communications for underwater rovers and 
submarines.

2015 Summer Research Round-up

REU: Antonios Doliotis (Columbia University) 
Mentor: Xiaobo Tan (Michigan State University)
Department: Electrical Engineering

PHENOTYPE EXPRESSION OF THE TRANSCRITION FAC-
TOR FLRA IN ESCHERICHIA COLI

BEACON’s Research Experience for Undergraduates 
(REU) Program is a 10-week intensive residential 

program targeting the recruitment of a diverse group 
of students to conduct research with faculty, graduate 
students and post-doc mentors. Each summer, 
BEACON funds students across the BEACON partner 

schools, at seven different sites. Settings included wet 
labs, dry labs, computer/simulations, field experiences, 
and/or a combination. This special issue of the 
BEACON Buzz highlights just some of the research 
done by the 49 students who participated in 2015.



USE IT OR LOSE IT!  HAVE SHORT STAMENS LOST 
THEIR FUNCTION IN A SELFING PLANT?

Studying the evolution of an organism allows us to 
draw implications about certain processes that 

can be used as a reference for all organisms. This is 
significant because we as organisms are constantly 
changing. Knowing how different aspects affect the 
evolution of an organism could shed light on how 
mutations are acquired and can even allow for an 
organism to develop a completely new ability not 
known to that certain species. Part of what classifies 
Escherichia coli as a species is its inability to grow on 
citrate. This study was done to find neutral revertants 
to further prove that a strain of Escherichia coli is 

a new species because it has developed the ability 
to grow on citrate. This was done by competing cit+ 
parents (clones that have the ability to grow on citrate) 
against cit- revertants to find neutrality between the 
two.  The competitions were done over a seven day 
period which allowed us to compare day 0 with day 
1 and 3.  The only difference wanted was for the cit+ 
parent to mutate and make cit- revertants. After this 
process was completed, we were able to determine 
neutrality by finding different values such as the 
average and p-value using results from a t-test. After 
assessing numerous amounts of data, neutrality was 
found amongst most of the tested clones allowing 
for us to proceed with finding further evidence that 
these e.coli that can grow on citrate are indeed a new 
species.

REU: Kola D. George (College of Charleston)  
Mentor: Jeffrey Conner (Kellogg Biological Station )
Department: Plant Biology

WHY PLANTS LOSE THEIR BOYS: ALTITUDINAL AND LATITUDI-
NAL EFFECTS ON STAMEN LOSS IN ARABIDOPSIS THALIANA

While many scientists have examined adaptive 
traits under natural selection, little research has 

been done to understand relaxed selection. This occurs 
when traits lose their function. Arabidopsis thaliana is 
mostly self-fertilizing; the four long stamens in each 
flower seem to be adequate for full selfed seed set, 
so the two short stamens have lost most or all of their 
function; making it the model plant for studying relaxed 
selection. Previous studies have shown that short 
stamens have begun to be lost. There is a latitudinal 
gradient for loss and one altitudinal gradient in the 
Pyrenees Mountains, with little loss in high altitude and 
latitude. My study is designed to see if this is a general 
phenomenon by testing for an altitudinal gradient 
across populations in the Swiss Alps. Our lab grew 
63 plants from 13 populations spanning 800 to 2700 

meters in elevation. Over the course of my research 
35 plants from only three populations have flowered 
to date, two at low (850 and 1000m) and one at high 
altitude (2012m). The initial results show there was no 
statistically significant difference in stamen number 
between the low and high elevation populations. The 
lack of high stamen loss in the plants may be due to the 
relatively high altitude (850m) of the lowest populations 
in the study.

REU: Douglas Page 
(North Carolina A&T State University)  
Mentor: Jeffrey Conner (Kellogg Biological Station )
Department: Plant Biology
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PHENOTYPE EXPRESSION OF THE TRANSCRITION FAC-
TOR FLRA IN ESCHERICHIA COLI

The ubiquitous bacterial second messenger cyclic-
di-GMP has been linked to biofilms, motility, 

and virulence of bacteria. While these expressed 
phenotypes are well observed, it’s unknown how on 
a molecular level these phenotypes are regulated. 
The transcription factor FlrA regulates Vibrio cholera 
flagella expression and its binding to cyclic di-GMP 
inhibits this expression. However, it remains unknown 
whether FlrA regulates other phenotypes. We predict 
that FlrA may regulate some phenotype in the Vibrio 
cholera genome, and to search for possible regulated 
genes, we generated a DNA promoter library from the 
Vibrio cholera genome. These promoter sequences 
are contained in plasmids that have the capability 
to emit light via the lux operon. Escherichia coli 

containing this library are conjugated with a second 
strain of Escherichia coli containing an arabinose 
inducible over expression vector that carries FlrA. The 
resulting progeny have both plasmids, allowing for 
individual clones, which theoretically contain unique 
promoter sequences, to be examined for differential 
luminescence upon induction of FlrA. We hypothesize 
that if FlrA is strongly interacting with a specific 
promoter sequence, resulting in greater transcription of 
the lux operon, then higher levels of light production will 
be expressed. The emitted light levels are measured 
via luminosity to determine if there is a significant 
change in emissions between the induced and un-
induced populations. Student’s T-test will be conducted 
to determine if light reading changes are significant. 
By determining other possible phenotypes associated 
with FlrA activity, we’ll be able to better characterize the 
molecular pathway of cyclic-di-GMP.

REU: Christopher Rhoades (Michigan State University)  
Mentor: Christopher Waters (Michigan State University)
Department: Microbiology and Molecular Genetics

PLASTICITY IN THE ELECTRICAL PROPERTIES OF 
NEURONS SURROUNDING NEUROPROSTHESES

Microelectrode array implantation is one of 
the most useful techniques in which neural 

activity can be examined, and electrode arrays can 
be used in a wide variety of research and clinical 
neuroprosthetic applications. However, one of the 
limitations to this technology is inconsistency in 
long-term performance; small signal amplitude and 
signal instability undermine the function of these 
devices. These inconsistencies may be due to a 
variety of factors such as device degradation, device 
malfunction or the reaction of nearby tissues following 
implantation, but understanding of the mechanisms 
underlying device failure is incomplete. In this study, 
we are assessing the impacts of device implantation 
on the ion channel expression in neurons local to 

implanted microelectrode arrays, since alterations 
in the expression of these channels would change 
the fundamental nature of the signals recorded by 
electrode arrays. Using immunohistochemistry and 
confocal imaging, we observed increased expression 
of the NaV1.6 ion channel in neurons near silicon 
microelectrode arrays implanted in the motor cortex 
of adult female rats. NaV1.6 is one of several voltage 
gated sodium ion channel subtypes expressed in 
neurons and plays a key role in signal generation. We 
used intensity profiling to quantify this response in 
comparison to contralateral control tissue, and early 
results verified elevated expression of the NaV1.6 
channel around the device. We are currently expanding 
upon the data collection and exploring expression 
profiles in other subtypes of voltage-gated ion channels.

REU: Demetrius Moncrease (Michigan State University)  
Mentor: Erin Purcell (Michigan State University)
Department: Electrical and Computer Engineering
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AMERICAN TOAD TADPOLE BEHAVIOR

American Toad tadpoles live in clusters with 
other tadpoles, presumably to maintain safety in 

numbers. We hypothesize that we’ll see American Toad 
tadpoles forming tight groups with their siblings, and 
avoiding non-related tadpoles. In hopes to understand 
more about these interactions, we studied the behavior 
of American Toad tadpoles in their natural environment 
with both kin and non-related tadpoles.

My mentor and I conducted several observational 
studies to gain insight into how tadpoles strike a 

balance between cooperation and competition. The 
studies were designed to see if, and when, tadpoles 
would choose to group with their siblings, determine if 
tadpoles from outdoor ponds were genetically similar, 
and observe behavior of tadpoles in varying densities 
of non-related and related tadpole groups.  We also 
released different clutches into opposite sides of a 
small outdoor pond to see how they would disperse 

when in close proximity to non-related tadpoles. 
Later this year, the data we collected will be used 
to quantitatively analyze the tadpole behaviors. We 
predict that we will see kin grouping together and 
avoiding non-related tadpoles. We also expect to see 
genetic similarities in the tadpoles that we sampled 
from outdoor ponds. These results would support the 
hypothesis that tadpoles group together with their 
siblings.

REU: Rebecca Benedict (Michigan State University) 
Mentors:  Sara Garnett and
 Dr. Tom Getty (Kellogg Biological Station)
Department: Integrative Biology

EXAMINING CONSISTENCY OF FORAGING BEHAVIOR 
TRAITS IN BLUEGILL SUNFISH 

Individual differences in foraging behavior in relation 
to growth and survival of juvenile bluegill sunfish 

(Lepomis macrochirus) have previously been 
investigated through behavioral assays at the KBS 
Experimental Pond Facility. The goal of the experiment 

this summer was to investigate the consistency of 
these foraging traits. My duties on the project included 
seining the ponds to collect fish, individually marking 
each fish with unique elastomer color bands, setting up 
and assisting with conducting behavioral assays, and 
general maintenance of the tanks, including maintaining 
water quality and collecting zooplankton to feed the 
bluegill in the lab. Fish were run through behavioral 
assays once to assess initial foraging behavior and 
again a second time to assess consistency. After the 
second trial of assays, fish were moved from the lab to 
a fishless pond and allowed to grow for approximately 
three weeks before being brought back to the lab to 
run through a third round of assays. This poster further 
documents the methods of the experiment conducted 
and my experience on the project.

REU: Emily Gauci (Michigan State University) 
Mentors:  Melissa Kjelvik & Dr. Gary Mittelbach (Kellogg Biological Station)
Department: Integrative Biology
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THE EVOLUTION OF ESCHERICHIA COLI FROM CIT- TO CIT+

Studying the evolution of an organism allows us to 
draw implications about certain processes that 

can be used as a reference for all organisms. This is 
significant because we as organisms are constantly 
changing. Knowing how different aspects affect the 
evolution of an organism could shed light on how 
mutations are acquired and can even allow for an 
organism to develop a completely new ability not 
known to that certain species. Part of what classifies 
Escherichia coli as a species is its inability to grow on 
citrate. This study was done to find neutral revertants 
to further prove that a strain of Escherichia coli is 
a new species because it has developed the ability 
to grow on citrate. This was done by competing cit+ 
parents (clones that have the ability to grow on citrate) 

against cit- revertants to find neutrality between the 
two.  The competitions were done over a seven day 
period which allowed us to compare day 0 with day 
1 and 3.  The only difference wanted was for the cit+ 
parent to mutate and make cit- revertants. After this 
process was completed, we were able to determine 
neutrality by finding different values such as the 
average and p-value using results from a t-test. After 
assessing numerous amounts of data, neutrality was 
found amongst most of the tested clones allowing 
for us to proceed with finding further evidence that 
these e.coli that can grow on citrate are indeed a new 
species.

REU: Kiyana Weatherspoon (Michigan State University)  
Mentor: Zachary Blount  (Michigan State University)
Department: Microbiology & Molecular Genetics

THE INVESTIGATION OF ESCHERICHIA COLI’S 
POTENTIAL AS A NEW SPECIES

Experimental evolution has broad application 
that allows scientists to determine how nature 

adopts beneficial or detrimental traits. Scientists are 
researching and developing an understanding of 
evolution; and how it affects organisms that could 
potentially allow for a cure and sustainable treatment of 
these afflictions. This experiment will be investigating 
the speciation and ecological aspects of evolution 
regarding Escherichia coli. E.Coli is known for its ability 
to exclusively survive on glucose, however through 
the previous research of long term inoculation and the 
transfer series of the Cit- species, evidence has shown 
a change in the species’ behavior where surviving 
on citrate has become more valuable over time. This 
“evolutionary novelty” has led to the renaming of these 
specific bacterial revertants as Cit+. An evolutionary 

novelty can be defined as a new trait or behavior that 
has developed and provided a microorganism with a 
new function. This experiment involves the competition 
of the Cit- parent and Cit+ revertant in a liquid 
medium called DM25 glucose. After the competition 
of the parent and revertant are plated on tetrazolium 
arabinose petri dishes, the plates are incubated, and 
the new colonies are then counted. The data extracted 
was statistically analyzed to find a fitness ratio of 1:1 
which gives support to the Cit+ revertant’s neutrality. 
This neutrality supports evidence that these Cit+ 
revertants are potentially new species. The outcome 
of this research could provide solutions with significant 
medical application as well as provide the scientific 
community with answers to an ever changing ecological 
system.

REU: Maia Rowles (Michigan State University)  
Mentor: Zachary Blount  (Michigan State University)
Department: Microbiology & Molecular Genetics
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THE EFFECTS OF HERBIVORY ON NATIVE VS. 
INVASIVE M. POLYMORPHA

Plants are involved in many complex interactions 
below and above ground, such as with microbes 

and herbivores. These multitrophic level interactions 
play a key role in the life of a plant. Native plants 
have co-evolved with other organisms in their 
community. When an invasive plant is introduced 
to a new environment, there is a possibility that the 
native species will be displaced. Invasive species can 
be successful in colonizing new ecosystems due to 
their ability to grow and reproduce rapidly, compete 
aggressively for resources, and their lack of natural 
enemies. There are many negative consequences 
caused by the success of an invasive species such 

as a changed food web, altered ecosystem conditions, 
and decreased biodiversity. According to the Enemy 
Release Hypothesis, exotic plants become invasive 
by experiencing less regulation than native plants do 
by enemies in their introduced habitat compared to 
native plants. Our study addresses food choice, food 
utilization, survivability, and insect growth in invasive 
vs. native Medicago polymorpha. We hypothesize that 
our native herbivore, the Soybean looper, will prefer to 
feed on the invasive plant and will experience a higher 
growth rate. Our study may provide valuable support to 
the Enemy Release Hypothesis.

REU: Carla Jones (North Carolina A&T State University) 
Mentor: Chandra Jack  (Michigan State University)
Department: Plant Biology

New to BEACON? Veteran BEACONite? 
Here’s how to submit possible content to 
the newsletter:

1. Do what you’re already doing: Log 
into the BEACON Intranet (accessible 
through the BEACON site:  
http://beacon-center.org, at the “For 
Current Members” tab.) Then go to 
the “Outputs and Activities” tab at 
the top banner, and fill in information 

about your papers published, grants 
received, etc. New entries will be flagged 
automatically.

2. Tweet about it. Tweet about what 
you’d like to cover as it happens to        
@BEACON_Center with the hashtag 
#news. We’ll see it, and so will others!

3. Email content directly. Please email 
leighs@msu.edu if you’ve got content 
you’d like to highlight that doesn’t fit 
into the website categories.

Curious About Submitting Content?

EVOLVING FEATURE MASKS PROVIDES ANDROID 
MALWARE DETECTION

As the threat of Android malware and malicious 
attacks increase, the importance of accurate 

detection software has too. We use an Evolutionary 
Computation technique called GEFeS in conjunction 
with static analysis to identify features in Android apps 
that are consistent with malware. Therefore, we are 
able to detect previously discovered malware as well 
as zero-day malware.

REU: James Brown (North Carolina A&T State University) 
Masters Student
Department: Computer Science


