
i 
 

 

 

 

 

 

April 7th, 2017 
  



ii 
 

Table of Contents 

 

 Category  Page Numbers 
COE Construction Management  4 to 6 
COS Biological Sciences: Cellular & Molecular Biology  7 to 17 
COE Biomedical Engineering  21 to 28 
COS Biological Sciences: Marine Science & Aquaculture  30 to 34 
COE Marine & Environmental Systems  37 to 46 
COE Ocean Engineering  47 to 49 
COS Space Sciences: Planetary  50 to 52 
COS Physics   53 to 54 
COE Aerospace Engineering  55 to 67 
COS Chemistry  69 to 75 
COS Mathematical Sciences  78 to 84 
COE Chemical Engineering  85 to 100 
COE Mechanical Engineering  101 to 117 
COS Space Sciences: Astronomy and Astrophysics  118 to 124 
SOC Computer Science  125 to 132 

COE Electrical Engineering  133 to 139 
COE Computer Engineering  142 to 148 
COS Sustainability  149 To 152 
COS Biological Sciences: Biology of a Changing Planet  155 to 162 
COE Civil Engineering  163 to 165 
COE Feature Projects  North  Wall  Clemente 

 

Page numbers correspond to exhibit location 



iii 
 

Clemente Center Project Map 

 



4 

 

COE - 4   CONSTRUCTION MANAGEMENT 
 

Project Name  Grey Shell Proposal for FIT Academic QAD Renovation 
  

Team Members:  Benjamin Abell, Jahad Al Araimi, Sami Altoiabi 
Team Leader:  Ryen Forry 
 Department of Construction Management, 

Florida Institute of Technology 
Faculty Advisor:  Dr. Troy Nguyen 

 

Project Abstract: 
This grey shell proposal for (2) 30,500 SF Academic QAD incorporates several alternative construction methods 

which aim to lower construction cost and/or shorten the overall duration of the project. Cost and time were 

identified as the main factors that would affect any future on campus expansion. Because the QAD sits right in 

the heart of campus, any major construction project at this site would essentially cut off the student housing 

side of campus from the academic buildings on the south end of campus. We propose the following construction 

methods/products could complete the exterior shell of the new Academic QAD buildings in 92 days and cost 

$4,480,866: 

¶ Struct-a-Wire Mega Lath over Metal Stud Framing ς The basic concept of this construction method involves 

framing the exterior walls of the new building using standard Metal Stud Framing and wrapping with Mega 

Lath, a structural stucco reinforcing product produced by Canadian based Struct-a-Wire Corp. This method 

serves two purposes, minimizing the introduction of structural steel (cost) and is much faster than traditional 

CMU block exterior (time). This frame is then sprayed with 5,000 psi structural stucco and finished with thin 

brick veneer to match the surrounding campus theme. 

¶ Clark Dietrich Light Gauge Flooring/Roof System ς Light gauge floor/roof systems are relatively new to the 

construction industry and are industry recognized for the ease of installation. This product is lightweight and 

completely can be ordered to meet exact design 

specifications so it makes for an easy installation process. 
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COE - 5   CONSTRUCTION MANAGEMENT 
 

Project Name  Academic QAD Area Improvements 
  

Team Member(s):  Cody Krueger, Mark Quinn, Nirvan Jaggernauth, Shengjie Shou 
Team Leader:  Cody Krueger 
 Department of Construction Management, 

Florida Institute of Technology 
Faculty Advisor(s):  Troy Nguyen 

 
¢ƘŜ !ŎŀŘŜƳƛŎ v!5 ŀǊŜŀΣ ŀǘ CƭƻǊƛŘŀ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ όCL¢ύ ƛƴŎƭǳŘŜǎ ǘƘŜ tǊŜǎƛŘŜƴǘΩǎ hŦŦƛŎŜ ŀƴŘ ŀ ƎǊƻǳǇ ƻŦ 

six single story classroom, storage, and office buildings that were built in the early 1960s. Through the years, the 

buildings have endured overuse, extreme weather, and numerous renovations. Unfortunately, this has taken a 

toll on the buildings and has left them in a dilapidated state and under constant repair. The University knows of 

the problems with the buildings and clearly has a need for new facilities at this site. The purpose of this project 

is to provide a permanent solution to improve the QAD area at FIT, which will provide modern, clean, and 

efficient facilities as well as reduce operating costs for the buildings. The methodology for this solution is to build 

the QAD vertically. We have implemented a step-ŘŜǎƛƎƴ ōǳƛƭŘƛƴƎ ŀƴŘ άtŀƴǘƘŜǊ ²ŀƭƪǎέ ǿƘƛŎƘ are covered 

overhead walkways connecting the QAD buildings and the Evans Library. ¢ƘŜ tǊŜǎƛŘŜƴǘΩǎ hŦŦƛŎŜ ǿƛƭƭ ŀƭǎƻ ōŜ 

renovated to accommodate more offices, as well as conference rooms, ŀƴŘ ǘƻ Ƴŀƛƴǘŀƛƴ ŀ tǊŜǎƛŘŜƴǘΩǎ hŦŦƛŎŜ 

suitable enough for the caliber of school that we are. These improvements will rejuvenate the heart of our 

ŎŀƳǇǳǎ ŀƴŘ ǿƛƭƭ ǇǊƻǾƛŘŜ ǳǎ ǿƛǘƘ ŀ ƳƻǊŜ ƳƻŘŜǊƴ ƭƻƻƪ ǘƘǊƻǳƎƘƻǳǘ ƻǳǊ ŎŀƳǇǳǎΣ ōǊƛƴƎƛƴƎ ƻǳǊ Ƴƻǘǘƻ άIƛƎƘ ¢ŜŎƘ 

ǿƛǘƘ ŀ IǳƳŀƴ ¢ƻǳŎƘέ ǘƻ ŦǊǳƛǘƛƻƴΦ  
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COE - 6   CONSTRUCTION MANAGEMENT 
 

Project Name  Solar Parking 
  

Team Member(s):  Luis Alvarez, Marko Milovanovic, Douglas Moore 
Team Leader:  Luis Alvarez 
 Department of Construction Management, 

Florida Institute of Technology 
Faculty Advisor(s):  Dr. Troy Nguyen 

 

Project Abstract: Over the last three years at Florida Institute of Technology an increase in the student 

population has been notorious. The existing ten-year construction plan includes renovation of major student 

buildings all over campus which predicts further grow not only in the student population but also in the energy 

consumption. ά{ƻƭŀǊ tŀǊƪƛƴƎέ ǇǊŜǎŜƴǘǎ ŀƴ ƛƴƴƻǾŀǘƛǾŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǊŜƴƻǾŀǘŜ ǘƘŜ tŀǊƪƛƴƎ [ƻǘ bǳƳōŜǊ 10 at 

Florida Institute of Technology that will increase the number of parking spaces in campus. The project also 

includes creating the first massive energy producer parking garage in Melbourne, Florida. It will accommodate 

students in 472 comfortable parking spaces and will add value to the overall aesthetic appearance of Florida 

¢ŜŎƘΩǎ ŎŀƳǇǳǎ. The major challenge faced in this large scale construction project is time and money. Most of the 

construction work must be completed over the summer and the costs must reasonable. The success in the 

completion of this project lays on the effectiveness of pre-construction planning. This senior design team has 

implemented the latest construction software to develop a reasonable construction cost estimate and schedule 

as well as an aesthetic design. The software used includes Revit, Bluebeam, MS Project, Autodesk 3D Max, and 

the online service of RS Means. In summary, Solar Parking provides the schedule, cost estimate and architectural 

design for the renovation of the Parking Lot Number 10 with solar energy production methods.   
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COS - 7                                                 BIOLOGICAL SCIENCES: Cellular & Molecular Biology 
 

Project Name  Does the Actin Cytoskeleton Regulate Lifespan? 
  

Team Member(s):  Lindsey Barrett, Jian Ma, Chris Grant, Rosemary Plagens, Karen Kim 
Guisbert 

Team Leader:  Lindsey Barrett 
 Department of Biological Sciences, 

Florida Institute of Technology 
Faculty Advisor(s):  Eric Guisbert 

 

Actin is one of the most abundant and highly conserved protein in a eukaryotic cell. It makes up the majority 

of the cytoskeleton as well as participates in muscle contraction, cell motility, and cell structure. In a recent 

study, pat-10, a regulator of the actin cytoskeleton, was found to extend lifespan when overexpressed in the 

C. elegans worm model (Baird et al. Science 2014). This suggests that the actin cytoskeleton plays an important 

role in aging and longevity. In order to directly test if actin plays a role in longevity, we created an actin 

overexpression strain of C. elegans. We found that overexpression of actin causes a decrease in lifespan. This 

overexpression of actin also has effects on embryonic development and other phenotypes, including a 

decrease in motility and egg hatching. These results further support the hypothesis that actin plays a role in 

aging and longevity. Since actin is one of the most highly conserved proteins, its role in longevity may be 

conserved in humans.   
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COS - 8                                                      BIOLOGICAL SCIENCES: Cellular & Molecular Biology  
 

Project Name  Pattern Recognition Applied To A Cancer Database and COPASI 
Modeling for Melanoma Gene Analysis 

 
  

Team Member(s):  Nicardo Cameron and Alexia Pearah 

 
Team Leader:  Nicardo Cameron 
 Department of Biological Sciences, 

Florida Institute of Technology 
Faculty Advisor(s):  Dr. Lisa Moore and Dr. Mine Subasi 

 

 

 
Survival of patients with metastatic melanoma can vary widely. Melanoma is a highly proliferative, chemo-

resistant disease without a durable response in most patients. Of the available therapies, many have targeted 

the BRAFV600E mutation that results in abnormal MAPK pathway activation thereby regulating cell proliferation. 

In this study, we utilize the data from the Cancer Cell Line Encyclopedia (CCLE) for 62 melanoma tumor lines to 

examine 19,000 gene expression features and assess what key genes are important for clustering the tumor 

lines. Using a pattern-based algorithmic feature selection method allowed identification of 15 top genes 

important to the clustering of the cell lines.  Of these 15 genes, a few are known to be linked to melanoma 

progression or other cancers, but several have not been shown to be related to cancer progression or drug 

response previously.  Additionally, we have analyzed the drug resistivity data from the CCLE to assess whether 

the resistivity has a relationship to the gene feature expression. Our data demonstrates that two tumor cell line 

clusters have twice the sensitivity to MEK (BRAF) and EGRF inhibitors compared with the third cluster of cell 

lines.  We have further assessed, using the COPASI modeling software for biochemical networks, the predictive 

impact of these inhibitors using a model developed for the melanoma A735 cell line. Using both cell lines with 

different gene mutations and the gene expression data we hope to better address the key gene features that 

may direct melanoma progression and drug response. 
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COS - 9                                                      BIOLOGICAL SCIENCES: Cellular & Molecular Biology 
 

Project Name  Heterologous replication origin transplantation: a new tool for 
evaluating bacterial DNA replication initiation as an antibiotic 
target 

  

Team Member(s):  Dana Doerflinger, Jacqueline Wamsley, Rohit Kadam 
 Department of Biological Sciences, 

Florida Institute of Technology 
Faculty Advisor(s):  Alan C. Leonard, Julia E. Grimwade 

 

Project Abstract: Hospital acquired infections cost the US almost 10 billion dollars annually, due in part to the 
rise of antibiotic resistant pathogens and the lack of new antibiotics to combat this threat.  With the availability 
of genome sequencing and molecular techniques it is now possible to gain a sufficient understanding of vital 
systems in bacterial cells to identify new antibiotic targets. One under-exploited target is the cellular machinery 
(replication origin DNA and DnaA initiator protein complexes) responsible for triggering the onset of 
chromosome replication, but before this system can be targeted, it is necessary to identify which parts of the 
mechanism are conserved among all bacteria and which are type specific. Unfortunately, comparative analysis 
is difficult since many pathogens are both hard to culture in the lab and dangerous to work with. To solve this 
problem, we have developed the technology for transplanting replication origin DNA (oriC) from any bacterium 
into easily cultured, non-pathogenic strains of Escherichia coli (E. coli). As a proof of principal, replication origin 
DNA from Acinetobacter baylyi (ADP1), representing one of the six bacterial types most responsible for 
nosocomial infections in modern hospitals, was transplanted into E. coli as a precise swap for 9Φ ŎƻƭƛΩs replication 
origin. Unexpectedly, ADP1 oriC was functional as the sole oriC copy in E. coli, despite having little sequence 
similarity to E. coli oriC.  Further comparative analysis revealed the minimal oriC region required for function, 
and two novel regulatory regions. Since these regulatory features do not exist in E. coli, it appears the origin 
transplant approach will be useful to identify new bacterial type-specific antibiotic targets in pathogens of 
interest.  

Graphics:  
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COS - 10                                                   BIOLOGICAL SCIENCES: Cellular & Molecular Biology 
 

Project Name  Semi-automated Tracking of Chlamydomonas reinhardtii for 
Modeling Tropic Responses 

  

Team Member(s):  A. M. Folcik, S. Nassani, T. Haire, N. Patrawalla, N. Nezamoddini-
Kachouie 

Team Leader:  A. M. Folcik 
 Department of Biological Sciences, 

Florida Institute of Technology 
Faculty Advisor(s):  Dr. Andrew Palmer 

 
Motility (taxis) is a crucial component in the colonization of prospective hosts by unicellular pathogens such as 

Trypanosoma brucei, or by mutualists, such as members of the paraphyletic group of bacteria collectively 

referred to as Rhizobia. These organisms must integrate a variety of biotic and abiotic stimuli, all of which may 

influence motility, and ultimately select for cues to direct positive (towards) or negative (away) taxis. Regulating 

motility in these unicellular organisms may have considerable benefit to human health and agricultural yields, 

as well as other areas of research. Unfortunately, due to their small sizes (<10 mm) and rapid movement rates 

(~35 um/s), manually tracking and modeling a statistically viable number of samples has proven difficult. 

Furthermore this approach misses subtle changes in motility which could help uncover how signal responses are 

coordinated. Automated cell tracking should overcome these issues but most of the software available tracks 

cultured cells from multicellular organisms which are significantly larger in size and move slower. Using the 

unicellular algae Chlamydomonas reinhardtii (Left), we have developed a standardized method to characterize 

motility in these small organisms (Right). Our method allows us to characterize particle direction, velocity, and 

size. Phototaxis as well as a series of mutant motility strains of C. reinhardtii were characterized and classified. 

Our work provides new tools for evaluating and modeling motility in this model organism while establishing the 

methodology for conducting similar experiments on other unicellular microorganisms below the range of 

traditional cell motility tracking software.  
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COS - 11                                                   BIOLOGICAL SCIENCES: Cellular & Molecular Biology 
 

Project Name  Physiological and Metabolic responses to kin recognition 
events in Arabidopsis thaliana 

  

Team Member(s):  Kine Gueye, Jamie Kitson-Finuff, Thiara Bento 
Team Leader:  Kine Gueye 

 Department of Biological Sciences, 
Florida Institute of Technology 

Faculty Advisor(s):  Andrew G. Palmer 
 

 

Project Abstract: Plants alter their growth, development, defensive strategies, and nutrient acquisition profiles 

based on the proximity and identity of their neighbors.  Identity recognition is often sensitive enough to 

distinguish between members of the same (kin) or different (stranger) accessions. The most commonly observed 

phenotypes associated with such kin recognition (KR) occur in the root system architecture, most noticeably by 

changes in lateral root number and primary root length. Lateral root number is inversely correlated with the 

degree of genetic relatedness. Evidence suggests that most the signals directing KR are present in the low-

molecular weight root exudates. The identity of these signals, their mode of action, and ultimately their long 

term effects on plant-plant interactions all remain unclear. Utilizing the model plant Arabidopsis thaliana we are 

building the toolbox to resolve these unknowns. In the present study, we have investigated phenotypic, 

physiological, and metabolic responses to KR events. Specifically, how exudate production, reactive oxygen 

species, and root system architecture are altered by the identity of neighboring plants (kin or stranger). 

Understanding the mechanisms which drive neighbor/kin recognition is crucial to optimizing nutrient utilization 

for agricultural purposes as well as our understanding of how plants build communities. 
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COS - 12                                                   BIOLOGICAL SCIENCES: Cellular & Molecular Biology 
 

Project Name  Progress towards in-situ resource-based solutions to food 
production for martian colonists 

  

Team Member(s):  David Handy, Brianna Richardson, Dennis Pickett 

Team Leader:  David Masaitis 
 Department of Biological Sciences, Department of Physics and Space 

Sciences, College of Aeronautics, 

Florida Institute of Technology 
Faculty Advisor(s):  Daniel Batcheledor, Brooke Wheeler, Andrew Palmer 

 
As manned space exploration extends further from Earth, the continuous shipment of goods will become 

prohibitively expensive, and failed shipments may have lethal consequences. Success depends on the design and 

implementation of mission-specific sustainable ecosystems balancing food production, life support, crew 

morale, and waste reycling.  In situ resource untilization (ISRU) focuses on the extraction and exploitation of 

existing resources at the colony site to develop sustainable off-worl colonies.  Currently, we are exploring Earth 

sites as proxies for Martian regolith (soil) to determine the requirements for a sustainable agricultural program 

on Mars.  While regolith simulant has previously been shown to have the capacity for plant growth this 

represents the first systematic effort to compare the efficacy of the simulant versus traditional soil mixes.  This 

άǎƛƳǇƭŜ ǎŎƛŜƴŎŜέ ŀǇǇǊƻŀŎƘ ƛǎ ŎǊƛǘƛŎŀƭ ǘƻ ŘŜǾŜƭƻǇƛƴƎ ǘƘŜ ŦǳƴŘŀƳŜƴǘŀƭ ōŀǎŜƭƛƴŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǊŜǉǳƛǊŜŘ ǘƻ ŘŜǾŜƭƻǇ 

large-scale agricultural methods for use on other planetary bodies.  Here we present our preliminary findings on 

the nutrient requirements of simulant-grown plants, specifically, Lactuca sativa L. var longifolia (Outredgeous 

romaine) which was grown on the ISS-VEGGIE project.   
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COS - 13                                                   BIOLOGICAL SCIENCES: Cellular & Molecular Biology 
 

Project Name  Identification of essential subcomplexes formed at a bacterial 
DNA replication origin   

  

Team Member(s):  Jessica Morris and Prassanna Rao 
 Department of Biological Sciences, 

Florida Institute of Technology 
Faculty Advisor(s):  Julia E. Grimwade, Alan C. Leonard 

 

Project Abstract: Antimicrobial resistance is a major threat to human health and there is a critical need for new 

antibiotics that inhibit essential molecular processes shared by all bacterial types. One underexploited drug 

target is the bacterial orisome, which is a nucleoprotein complex comprising the conserved replication initiator 

protein DnaA and the unique DNA replication origin, oriC. The orisome assembles in stages (sub-complexes) 

during the cell cycle, and when it is completely formed it is responsible for the essential tasks of unwinding the 

two DNA strands and loading all the replication machinery assembly to start chromosome duplication. Currently, 

development of new drugs targeting the orisome limited by a lack of information regarding which sub-complexes 

in orisome assembly are critical to its function. In this study we address this problem by using site-directed 

mutagenesis to modify E. coli oriC so that individual sub-complexes were eliminated. Homologous 

recombination was used to replace the chromosomal copy of oriC with the mutated versions, and the 

functionality of the mutated origins was tested. We identified two essential sub-complexes, and one non-

essential sub-complex. Additional studies revealed a possible explanation for the requirement for the two 

essential sub-complexes. These studies provide a basis for the design of targeted assays for drug discovery 

efforts.  

 

 

Graphics:  
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COS - 14                                                   BIOLOGICAL SCIENCES: Cellular & Molecular Biology 
 

Project Name  Trimethyl Amine N-Oxide & Protein Aggregation 
  

Team Member(s):  Benjamin Orris 
  
 Department of Biological Sciences, 

Florida Institute of Technology 
Faculty Advisor(s):  S. Xu, Ph. D., E. Guisbert, Ph. D. 

 

 

Project Abstract: Protein aggregation is a phenomenon of major concern due its role in the pathogenesis of a 

ƴǳƳōŜǊ ƻŦ ƘǳƳŀƴ ŘƛǎŜŀǎŜǎ ƛƴŎƭǳŘƛƴƎ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜΦ ²ƘŜƴ ǇǊƻǘŜƛƴǎ ŀƎƎǊŜƎŀǘŜΣ ƘȅŘǊƻǇƘƻōƛŎ ƛƴǘŜǊŀŎǘƛƻƴǎ 

drive the formation of oligomers, amyloid fibers, amorphous aggregates, and bundles.  In high concentration, 

amyloid fibers are able to form macromolecular networks in solution, causing gelation.  In this study, the effect 

of the stabilizing osmolyte Trimethylamine N-oxide (TMAO) on gelation and amyloid fiber formation is 

investigated both in vitro and in vivo.  TMAO is a kosmotropic agent used by living cells to counteract the 

denaturing effect of urea on proteins.  Kosmotropic agents strengthen hydrophobic interactions which are 

essential for proper protein folding.  This study demonstrates that TMAO is capable of catalyzing mechanical 

breakdown of protein aggregate gels, as well as capable of reducing the toxic effects of protein aggregation in 

transgenic C. elegans strain CL2006.  These findings indicate that TMAO exerts an effect on amyloid fibers and 

gels which may shift the conformation of proteins away from amyloid fiber structure. 
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COS - 15                                                   BIOLOGICAL SCIENCES: Cellular & Molecular Biology 

 

Project Name  A Study of SF3B1 Toxicity  
  

Team Member(s):  Grace Peters-Schulze, Karen Kim Guisbert 
 Department of Biological Sciences, 

Florida Institute of Technology 
Faculty Advisor(s):  Eric Guisbert 
  

 

 

 
SF3B1 is a protein that is part of the spliceosome, the cellular machine that removes introns from pre-mRNAs 

during gene expression.  SF3B1 has been shown to be mutated in a variety of human cancers.  For example, in 

chronic lymphocytic leukemia, as many as 17% of patients have SF3B1 mutations.  We have recently found that 

SF3B1 is a regulator of the heat shock response, a cellular stress response to protein misfolding. Unfortunately, 

it has been difficult to study SF3B1 as the DNA sequence of the SF3B1 gene is toxic to E. coli. Therefore, we 

tested multiple hypotheses to explain this toxicity.  In the end, we found that a codon-optimized version of 

SF3B1, where the nucleotide sequence was altered but the protein sequence was not, eliminated the toxicity.  

This work will serve as the foundation for future studies on the role of SF3B1 in normal cells and cancer.     
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COS - 16                                          BIOLOGICAL SCIENCES: Cellular & Molecular Biology 
 

 

Project Name  Inorganic Pyrophosphatase (pyp-1) modulates paralysis in an 

Alzheimer's disease model. 

 
  

Team Member(s):  Jasmin Pimentel and Lindsey Barrett 
  
 Department of Biological Sciences, 

Florida Institute of Technology 
Faculty Advisor(s):  Guisbert, Ph. D. 

 

 

 

Aging and its associated pathologies are scientific and medical mysteries.  Many details about the 

molecular basis of these diseases are not known. One of these pathologies is !ƭȊƘŜƛƳŜǊΩǎ disease 

(AD). AD is linked with misfolding and aggregation of the amyloid-  ̡peptide and neuronal cell 

death.  Induction of the HSR, which prevents protein misfolding, is beneficial in animal models of 

AD. In an AD model using Caenorhabditis elegans, HSR regulators were screened for their effects 

on paralysis.  Pyp-1, an inorganic pyrophosphatase subunit of the Nucleosome Remodeling Factor 

(NURF) has dramatic effects on paralysis but also causes problems with egg laying and vitality. 

However, specific knockdown of the major isoform from the pyp-1 locus demonstrated greater 

beneficial effects on paralysis and little or no negative effects.  Surprisingly, this isoform does not 

seem to act through induction of the heat shock response and therefore must prevent amyloid-

 ̡toxicity through an as yet unknown mechanism. 
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COS - 17                                        BIOLOGICAL SCIENCES: Cellular & Molecular Biology 
 

Project Name  Age-dependent Responses to Bacterial Quorum Signals in 
Arabidopsis thaliana 

 

Team Members:  Sara Valiquette, Nidhi Mehta, Dhwani Brahmbhatt  
Team Leader:   Sara Valiquette 
   Department of Biological Sciences, 
   Florida Institute of Technology  
Faculty Advisor:  Andrew G. Palmer 
  
Abstract: Quorum sensing (QS) allows bacteria to restrict the expression of specific genes to cell densities 

in which the resulting phenotypes will be most beneficial. Gram-negative bacteria use low-molecular 

weight signals known as N-acyl-L-homoserine lactones (AHLs) to regulate quorum sensing. QS phenotypes 

significantly impact the eukaryotic hosts on which they occur, regulating biofilm formation, root 

nodulation, virulence factor production, bioluminescence, and more. Previous evidence indicates that 

many eukaryotes are capable of detecting and responding to the presence of AHLs. Plants like Arabidopsis 

thaliana, a model angiosperm, have been extensively evaluated for their responses to AHLs. Indeed, our 

own research in this area has confirmed that AHL-sensitivity depends on their cleavage by an enzyme 

known as Fatty Acid Amide Hydrolase (FAAH). However, FAAH expression levels in young seedlings, where 

most AHL studies are conducted, is nearly 15-fold higher than in mature plants. We propose that as a 

result of reduced FAAH expression, mature plants will be less sensitive to AHLs than younger plants 

(seedlings). In this study, we have compared the effects of AHLs on both seedlings (14 day old) as well as 

mature plants (4 weeks). Our research challenges the current reliance on young seedlings as proxies for 

plant responses more broadly.   
 

 

Figure 
1:   


