
 
 

5th Annual  
Postdoctoral Research Day 

 
Kansas Union – Kansas and Malott Rooms (6th Fl.) 

Thursday, April 27, 2017 
 

8:30 AM Registration and Morning Refreshments – Kansas Room 

9:00 AM Welcome Remarks by Vice Chancellor James Tracy 

9:15 AM Keynote Talk, Dr. Susan Marriott  

Evolution of a Career in Science: Opportunities Choices and Passions  

10:30 AM Oral Presentations, Session I  

11:50 AM Intermission, Poster Setup 

12:00 PM Networking Luncheon – Malott Room  

Remarks by Provost and Executive Vice Chancellor Neeli Bendapudi  

1:00 PM Poster Session  

1:50 PM Oral Presentations, Session II – Kansas Room 

3:30 PM Closing Remarks, Best Oral and Best Poster Awards 



Oral Presentations, Session I 
Kansas Room, 10:30–11:50 AM 

10:30 AM Bruce C. Frederick. The Positive Educational Impacts of Active, Evidence-based 
Teaching Methodologies in the Geosciences and other STEM disciplines 
Blum Lab, Department of Geology, University of Kansas 

10:50 AM Alana Alexander. One Kingfisher, Two Kingfisher, Red Kingfisher, Blue Kingfisher: 
Using RAD-Seq to Describe the Species Status of the Oriental Dwarf-Kingfisher 
Moyle Lab, Biodiversity Institute, University of Kansas 

11:10 AM Taras Dauzhenka. Refinement of Protein Docking with Atom-Atom Contact Potentials, 
Backbone Flexibility and Side-Chains Repacking 
Vakser Lab, Center of Computational Biology, University of Kansas 

11:30 PM Camila D. M. Campos. Microfluidic Devices for Extracting Cell-free DNA 
Soper Lab, Department of Chemistry, University of Kansas 

Oral Presentations, Session II 
Kansas Room, 1:50–3:30 PM 

1:50 PM Kumuditha M. Weerakoon-Ratnayake. On-chip Prognosis of Circulating Multiple 
Myeloma Cells (CMMCs) using Fluorescence in-situ Hybridization (FISH) Analysis 
Soper Lab, Department of Chemistry, University of Kansas 

2:10 PM Mohammad M. Hossain. A New Strategy for the Detection of Viral Infections Using 
Histidine-Tagged Fusion Proteins in Microsphere-Based Immunoassay.  
Rowland Lab, Dept. of Diagnostic Medicine/Pathobiology, Kansas State University 

2:30 PM Samik Bagchi. Impact of Hydrocyclone on Granular Biomass at Full-Scale Wastewater 
Treatment plants. Sturm Lab, Deptartment of Civil, Environmental, and Architectural 
Engineering, University of Kansas 

2:50 PM Luis M. Mori-Quiroz. Application of Alkylquinone Tautomerization to the Total 
Synthesis of Calothrixin B 
Clift Lab, Department of Chemistry, University of Kansas 

3:10 PM Clinton A. Rice. Broad and Ecdysone are Required for the Regulation of Critical 
Morphogenetic Genes in Leg Discs at the Onset of Metamorphosis in Drosophila 
melanogaster.  
Ward Lab, Department of Molecular Biosciences, University of Kansas 



Poster Session 
Malott Room 1:00-1:40 PM 

 
1. Saida Benomar. Sublethal Antibiotic Exposure Promotes Chromobacterium violaceum 

Competitiveness in a Laboratory Co-culture Model 
Chandler Lab, Department of Molecular Bioscience, University of Kansas 
 

2. Gabriel de Oliveira. Combined Use of Satellite and Surface Observations to Map 
Evapotranspiration in a Northeast Kansas Tallgrass Prairie 
Brunsell Lab, Department of Geography and Atmospheric Science, University of Kansas 
 

3. Swathi R. Pullagurla. Microfluidic Platform for Isolation of Extracellular Vesicles: Potential 
Stroke Biomarkers. Soper Lab, Department of Chemistry, University of Kansas 
 

4. Bethany Gross. Nanosensor Array: Detection and Identification of Single DNAs for 
Comprehensive Molecular Profiling. Soper Lab, Department of Chemistry, University of Kansas 
 

5. Camila D. M. Campos. Microfluidic Devices for Extracting Cell-Free DNA 
Soper Lab, Department of Chemistry, University of Kansas 
 

6. Jung Ho Jun. Novel Electrophilic Probes: Synthesis, Development and Reactivity Profiling 
Studies. Hanson Lab, Department of Chemistry, University of Kansas 
 

7. Mohammad M. Hossain. Development of a New Strategy for Detection of Classical Swine Fever 
Virus Antibodies in Alphavirus-Based Replicon Particle Derived E2 and Erns Vaccinated Swine 
Rowland Lab, Department of Diagnostic Medicine/Pathobiology, Kansas State University 
 

8. Mohammad M. Hossain. A New Method for Serological Diagnosis of Bovine Viral Diarrhea 
Virus (BVDV) Infection in Cattle 
Rowland Lab, Department of Diagnostic Medicine/Pathobiology, Kansas State University 
 

9. Taras Dauzhenka. Refinement of Protein Docking with Atom-Atom Contact Potentials, 
Backbone Flexibility and Side-Chains Repacking 
Vakser Lab, Center of Computational Biology, University of Kansas 



Dr. Susan Marriott 
Keynote Speaker 

 
 

 

 

Dr. Marriott received her PhD degree from Kansas State University in 1987 and did her postdoctoral 
fellowship at the National Institutes of Health studying human retroviruses. In 1991, she joined the 
faculty at Baylor College of Medicine where she is currently a Professor in the Department of Molecular 
Virology and Microbiology. At Baylor, Dr. Marriott led the largest graduate program, Integrative 
Molecular and Biomedical Sciences, for 10 years, and established a transformative educational 
initiative, Team Launch, that provides interdisciplinary team-based career development training to 
graduate, medical, and allied health students.  In 2001, Dr. Marriott founded BioScience Writers, LLC 
(BSW), an award-winning company that provides professional editing and writing services to the global 
scientific community. With over 100 advance-degreed (MD, PhD, DVM, PharmD, etc.) editors and 
writers, BSW supports the biomedical communication needs of individual clients, institutions, 
organizations, publishers, and companies around the world. In addition to scientific editing and writing, 
BSW also presents instructional scientific writing workshops to organizations around the world. 

  



Oral Presentation 1 
2016 KUPA Travel Award Recipient  

The Positive Educational Impacts of Active, Evidence-based Teaching Methodologies in the 
Geosciences and other STEM disciplines 
 
Bruce C. Frederick1 and Mike D. Blum1 

 
1 Geology Department, University of Kansas, Lawrence, KS 66045 
 
Traditional instruction efficiencies in the STEM disciplines are on the decline. Technological innovation 
has led to substantial disparities in the way in which generations assimilate data effectively. As 
scientists, researchers, and educators, we are primarily tasked with the efficient, effective transfer of 
principle research findings and seminal works to our peers, the public, and future generations by 
communicating in the most effective manner possible. However, incentives for postdoctoral researchers 
and assistant professors at R1 universities can often place the professional focus and experience 
squarely on research efficiency and traditional classroom lecture. The positive impacts of evidence-
based teaching methodologies to the Millennial generation in the classroom are now quantifiable and 
gaining traction with an almost 50% reduction in the achievement gap for students from disadvantaged 
backgrounds. Given the fact that the geosciences have the lowest diversity of all the STEM fields at all 
levels of higher education [National Center for Science and Engineering Statistics, 2015], aspiring and 
current faculty members may benefit from an introspective re-evaluation of their classroom 
communication styles and methods. Recent studies have also shown that on average students are 1.5 
times more likely to fail a course that is lecture-based versus active learning-based. The combination 
of academically underprepared freshman and large introductory class sizes can often exacerbate the 
potential for class/subject failure, costing the university significant lost tuition and fee revenue and far 
more substantive educational disruption for the student. Positive improvements in our communication 
style and methods as educators can extend beyond the classroom to our public dissemination of 
potentially politically-charged research, including topics such as genetic cloning, reproductive health 
and rights, mineral resource extraction, and/or anthropogenic climate change. Specific communication 
improvements and examples will draw from my own geoscience research extending from Antarctica to 
the Gulf of Mexico.  
 
  



Oral Presentation 2 
2016 KUPA Travel Award Recipient 

 
One Kingfisher, Two Kingfisher, Red Kingfisher, Blue Kingfisher: Using RAD-Seq to Describe 
the Species Status of the Oriental Dwarf-Kingfisher 
 
A. Alexander1, J. Manthey1,2,3, K. O. Chan1,2, H.-C. Lim4, F. Sheldon5, and R. Moyle1,2 
 
1 Biodiversity Institute, University of Kansas, Lawrence, KS 
2 Department of Ecology and Evolutionary Biology, University of Kansas, Lawrence, KS 
3 Biology Department, New York University Abu Dhabi, United Arab Emirates 
4 Department of Vertebrate Zoology, National Museum of Natural History, Smithsonian Institution, 
Washington, DC 
5 Museum of Natural Science and Department of Biological Sciences, Louisiana State University, 
Baton Rouge, LA 
 
A number of bird species carry out a behavior known as partial migration, where some individuals are 
sedentary while others carry out migrations between breeding and non-breeding areas. However, it can 
be difficult to distinguish whether a species is partially migratory, or actually represents a closely-related 
cryptic species pair, where one species undertakes migrations, while the other is sedentary. One 
apparent partially migratory species is the Oriental dwarf-kingfisher (Ceyx erithaca; Linnaeus 1758), 
which has a broad distribution across the southern/south-eastern Asian mainland, adjacent land-bridge 
islands, and multiple oceanic island archipelagos. C. erithaca shows considerable color variation, 
ranging from blue/black on the back, ear patch, forehead and coverets/primary wing feathers, through 
a color morph lacking the blue markings, and having red dorsal coloration. This color variation appears 
to be at least partially geographical, with blue type individuals within the Thai-Malay Peninsula, Sumatra 
and Borneo, appearing to be migrants from mainland southeastern Asia, occurring outside of the 
breeding season. The variation in coloration has led to taxonomic uncertainty: the red color morph has 
been classified as its own species, C. rufidorsa, or proposed as a separate subspecies within C. 
erithaca. Here, we generated a RAD-seq dataset for 38 C. erithaca individuals (and 2 additional 
outgroup individuals from C. lepidus) representative of the geographic range and color polymorphism 
within this species. We used this data to demonstrate that the phylogenetic split between the migratory 
blue-backed birds (C. erithaca), and sedentary red-backed birds (resurrection of the species C. 
rufidorsa) is well-supported, paving the way for future analyses of the genetic components underpinning 
differences in migratory behavior between these sister species. 
 
 
  



Oral Presentation 3 
 

Impact of Hydrocyclone on Granular Biomass at Full-Scale Wastewater Treatment plants 

Samik Bagchi1, Yasawantha D. Hiripitiyage1, Adrienne Willoughby2, Amanda Ford3, Lise Havsteen4, 
Benjamin Bachmann5, Tim Constantine2, Bernhard Wett6, Charles B Bott3, Belinda S.M. Sturm1* 

1 Department of Civil, Environmental, and Architectural Engineering, University of Kansas, Lawrence, 
KS, USA 66045.  
2 CH2M HILL Canada Limited, Toronto ON, Canada.  
3 Hampton Roads Sanitation District (HRSD), 1436 Air Rail Ave., Virginia Beach, VA 23455.  
4 VandCentre Syd Denmark, Odense, Denmark.  
5 Institute of Microbiology, University of Innsbruck, Austria.  
6 ARAconsult, Unterbergerstraße 1, A-6020 Innsbruck, Austria. 

Granular sludge process has been gaining momentum as the desired technology for biological nutrient 
removal (BNR) as it can provide a niche for slow growing microorganisms (nitrifiers, polyphosphate-
accumulating organisms (PAOs), and anaerobic ammonia oxidizers (AnAOB)) within a fast-settling 
particle. In conventional activated sludge process, selecting these slow growing microorganism require 
a series of tanks with alternating aerobic/ anoxic/ anaerobic environments and recycle flows that 
increase capital expense and operational costs. Thus, most plants are retrofitting existing activated 
sludge process to enrich dense particles. Hydrocyclones has been installed for selecting the high-
density waste activated sludge fraction (WAS) from the waste stream. The underflow from the 
hydrocyclone returns to the aeration basin. It has been assumed that the high-density WAS fraction in 
underflow contain functionally important microorganism that helps in process intensification, but no 
microbial analysis has been done to date to confirm the hypothesis. In this study we have investigated 
three full-scale plants that has installed hydrocyclone for process intensification. To understand 
microbial community composition, 16S rRNA gene sequencing was performed on samples collected 
from overflow, underflow and activated sludge. The result indicates distinct community composition 
between the overflow and underflow of hydrocyclone. Underflow had lower richness and diversity 
indicating selective enrichment of dominant species whereas diverse groups of rare bacteria were 
washed out with overflow. Underflow has higher abundance of Candidatus Accumulibacter (PAOs) and 
Candidatus Brocadia (AnAOB), indicating the enrichment of functionally important microorganisms. 
These results indicate that the installation of hydrocyclone had positive impact on plant operation and 
helped in process intensification.  

  



Oral Presentation 4 
 

A New Strategy for the Detection of Viral Infections Using Histidine-Tagged Fusion Proteins in 
Microsphere-Based Immunoassay 
 
Mohammad M. Hossain and Raymond R. R. Rowland 

Department of Diagnostic Medicine/Pathobiology, College of Veterinary Medicine, Kansas State 
University, Manhattan, KS 66506 

Introduction: His tag is a short amino acid sequence consists of histidine (His) residues in recombinant 
proteins. A penta-His monoclonal antibody (mAb) was used to estimate the relative amount of 
recombinant protein attached to each bead set. In our previous studies, structural and non-structural 
recombinant proteins of Rift Valley fever virus, porcine reproductive and respiratory syndrome virus 
(PRRSV), and porcine circovirus type 2 (PCV2) bound to microsphere beads were detected using 
fluorescent microsphere immunoassay (FMIA) In this study, the use of the anti-His mAb for the 
detection of recombinant antigens from different viruses attached to microsphere beads after coupling 
were tested. 
Methods: Seven different virus specific genes were cloned into expression vector pHUE and 
recombinant proteins were expressed in BL-21 (DE3) Escherichia coli. Proteins were produced as 
6xHis-ubiquitin fusion protein and purified on a nickel affinity column. Purity of each protein was verified 
by SDS-PAGE and then covalently coupled to Luminex MagPlex® polystyrene, carboxylated 
microsphere beads. The target antigens were assembled into a single multiplex and tested in the 
presence of anti His tag mAb. The interaction between His tagged recombinant antigens and anti-His 
tag mAb has been tested using His tag blocking peptide. 
Results: A FMIA was performed to detect beads bound to recombinant antigens from several viruses 
such as ASFV, CSFV, PRRSV, PCV2, SIV, BVDV, and RVFV using anti His tag mAb. The results of 
His tag blocking assay showed that 1µg/ml of His tag blocking peptide can completely inhibit the 
interaction of His tagged antigens and anti-His mAb. 
Conclusions: The use of the anti-His mAb provides a convenient means for assessing antigen binding 
to beads. 

 
 
 

  



Oral Presentation 5 
 

On-chip Prognosis of Circulating Multiple Myeloma Cells (CMMCs) using Fluorescence in-situ 
Hybridization (FISH) Analysis 
 
Kumuditha M. Weerakoon-Ratnayake1,2, Mateusz L. Hupert4, Malgorzata A. Witek1,2, Joyce W. 
Kamande3, Maria Lindell3, Peter M. Voorhees5,6, Keith August7, Steven A. Soper1,2* 
1 Department of Chemistry, The University of Kansas, Lawrence, KS 66047, USA 
2 Center of Bio-modular Multiscale Systems for Precision Medicine, the University of Kansas, Lawrence, 
KS 66047, USA  

3 Department of Biomedical Engineering, University of North Carolina at Chapel Hill and North Carolina 
State University, Raleigh, NC, USA 
4 Biofluidica,Inc., Chapel Hill, NC, USA 
5 School of Medicine, 6UNC Lineberger Comprehensive Cancer Center, University of North Carolina at 
Chapel Hill, NC, USA 
7 University of Missouri-Kansas City; Department of Hematology/Oncology 
 
Significant steps have been made in recent years in determining the role and importance of circulating 
multiple myeloma cells (CMMCs) in the malignancy of multiple myeloma and potentially using CMMCs 
to guide clinical decisions for managing this disease. CMMC analyses have typically utilized methods 
such as slide-based immunofluorescence or flow cytometry and because of their limited sensitivity, 
required the use of CMMCs harvested from bone marrow aspirates making their clinical translation 
problematic. Recently, CMMCs found in multiple myeloma (MM) patients were found to be associated 
with a highly aggressive form of the disease while others noted CMMCs as a strong indicator of relapse 
in MM patients with minimal residual disease. Highly sensitive microfluidic-based assay as a viable tool 
for the isolation, quantification, and characterization of CMMCs directly from peripheral blood that could 
determine disease state, even for asymptomatic myeloma. Prognostic signatures of disease using FISH 
and KRAS mutational profiles were secured from CMMCs as well. Here, we demonstrate the use of 
microfluidic devices to undergo the FISH processing for CMMC cells and demonstrate the use of a 
robotic automated system for each processing step with a built-in microscopy system for imaging.  

  



Oral Presentation 6 
 

Application of Alkylquinone Tautomerization to the Total Synthesis of Calothrixin B 

Luis M. Mori-Quiroz1, Madeline M. Dekarske2, and Michael D. Clift1 

1 Department of Chemistry, University of Kansas, Lawrence, KS, 66047 
2 Agnes College, Decatur, GA, 30030 

We recently developed a straightforward method for the synthesis of benzylic amines that involves the 
coupling of primary and secondary amines with alkylquinones. The reaction is based on alkylquinone 
tautomerization thereby providing a reactive quinone methide that is then trapped by the amine under 
mild conditions. The substrate scope of our method allows application to diverse alkylquinones as well 
as amines coupling partners. To further demonstrate the synthetic value of this reaction, we have 
applied it to the synthesis of calothrixin B, a bioactive alkaloid isolated from cyanobacteria. The key 
amination step in our synthetic plan identified murrayaquinone A, a naturally-occurring alkylquinone, as 
a suitable substrate capable of tautomerization to the corresponding quinone methide that would 
undergo nucleophilic attack by aniline, or a N-protected analogue. Intramolecular cyclization by C–C 
bond formation would provide calothrixin B. We also explored an alternative route to calothrixin B 
involving initial arylation of murrayaquinone A with an ortho substituted aniline derivative followed by 
an intramolecular amination of the methyl group using our alkylquinone tautomerization reaction. This 
work establishes the utility of alkylquinone tautomerization / amination sequence for natural product 
synthesis. 

  



Oral Presentation 7 
 

Refinement of Protein Docking with Atom-Atom Contact Potentials, Backbone Flexibility and 
Side-Chains Repacking 

Taras Dauzhenka, Ivan Anishchenko, Petras J. Kundrotas, and Ilya A. Vakser 

Center for Computational Biology, The University of Kansas, Lawrence, Kansas 

Protein-protein docking is a challenging task for proteins with large conformational changes upon 
binding (unbound/bound interface RMSD ≥ 3 Å). The protein-protein docking approaches typically 
involve a refinement stage that follows the lower-resolution global rigid-body search. Most refinement 
protocols utilize the same rotational/translational degrees of freedom as at the global scan stage, with 
a more thorough sampling and sophisticated scoring. The RosettaDock protocol also employs side-
chain torsional degrees of freedom in the form of rotamers, and simultaneously optimizes the side-
chain conformations and the rigid-body position. In our approach, we incorporate rigid-body 
rotational/translational and side-chain and backbone loop torsional degrees of freedom into a single 
automated pipeline, that utilizes (i) our previously developed semi-empirical atom-atom contact 
potentials for the rigid-body adjustment of the protein positions; (ii) a neighbor-dependent 
Ramachandran probability distributions for the backbone loops torsional degrees of freedom; and (iii) 
our library of protein-protein interface side-chain rotamers. The procedure was benchmarked on the 
DOCKGROUND (http://dockground.compbio.ku.edu) X-ray unbound set 4.0, which contains 396 co-
crystallized protein-protein complexes and corresponding unbound structures for both proteins. The 
procedure was evaluated by CAPRI assessment criteria for its ability to refine docking predictions with 
ligand RMSD < 10 Å, classified as incorrect, to the acceptable or better quality category, using only the 
atom-atom contact potentials and the rotational/translational degrees of freedom. 

  



Oral Presentation 8 
 

Broad and Ecdysone are Required for the Regulation of Critical Morphogenetic Genes in Leg 
Discs at the Onset of Metamorphosis in Drosophila melanogaster. 

Clinton A. Rice, Stuart J. Macdonald, and Robert Ward 

Molecular Biosciences, University of Kansas, Lawrence, KS 66047 

Metamorphosis in Drosophila is driven by a late larval pulse of the hormone 20-hydroxyecdysone. 
This hormone is critical for the growth and eversion of the imaginal discs that form the adult 
integument. Changes in cell shape and cell rearrangements in the imaginal epithelium drive the 
eversion process and require an ecdysone signaling pathway that includes early-response 
transcription factors induced by ecdysone, including the zinc finger protein Broad (Br). We previously 
used a hypomorphic allele of br in a genetic modifier screen to identify genes required for leg imaginal 
disc morphogenesis. Here, we perform RNAseq analysis on leg imaginal discs of prepupae carrying 
an amorphic allele of br (br5) to identify genes regulated by Br at the onset of morphogenesis. We 
also conducted RNAseq on late larval and prepupal leg imaginal discs to identify genes that are 
normally regulated by ecdysone at the onset of metamorphosis. We find that most Br-induced genes 
are also induced by ecdysone, consistent with the hierarchical model in which Br is induced by 
ecdysone. However, the majority of Br-repressed genes are not repressed by ecdysone, suggesting 
an alternate mechanism for Br-based repression. Genes induced by Br include metabolic genes, 
protease inhibitors, and Notch signaling components, indicating a role for these genes in 
metamorphosis. The upstream regions of these Br-induced genes are enriched for Br binding sites. 
To determine if these genes drive elongation and eversion of the leg imaginal disc, we used a Dll-
Gal4 construct to drive RNAi against a subset of the genes induced by Br. We found that 
malformation of legs resulted from the knockdown of several of these genes, including CG9416, the 
transcriptional activator grainy head, and the serine protease Stubble. These results indicate that 
RNAseq analysis of components of morphogenetic pathways is a valid method for identifying genes 
required in metamorphosis. 

  



Oral Presentation 9 

Microfluidic Devices for Extracting Cell-Free DNA 

 
Camila D. M. Camposa, Eva M. Mohrb, Margozata A. Witeka, Steve A. Sopera,b 

 

aChemistry Department, University of Kansas, Lawrence, KS 66047 
bBioengineering Department, University of Kansas, Lawrence, KS 66047 

 
Cells undergoing necrosis or apoptosis release DNA fragments on blood. Called cell-free DNA (cfDNA), 
they were first recovered in 1940’s. But the study of cfDNA became attractive after Leon et al. reported 
differences in cfDNA levels in blood from healthy individuals and cancer patients. The analysis of cfDNA 
is useful in different conditions, besides cancer. Yet, its use is restricted to reference hospitals, that can 
cope with high costs, time-consuming procedures and the need for technology and trained operators. 
A microfluidic platform can increase the use of cfDNA in patient screening and monitoring. To achieve 
this, the platform must perform 3 steps: 1) isolate the DNA, removing interferences, and prevent cell 
lysis and the release of genomic DNA; 2) concentrate it to a better quantification; 3) quantify the cfDNA 
using techniques like fluorescence or PCR. Reliable miniaturized detection and analysis of DNA is 
broadly discussed in the literature. However, few papers approach the isolation and enrichment of 
cfDNA. We present a robust method to fill this gap. It uses a microfluidic platform to extract DNA, by 
polymer-salt-induced condensation, preceded by enzymatic digestion. The digestion step has two 
objectives. First, to free the DNA fragments bonded to the histones. Second, to break the other proteins 
into small polypeptide units. Proteins composing the plasma undergo an exclusion effect when in 
presence of crowding polymers. The exclusion effect is proportional to the size of the molecules. So, 
left unbroken, the proteins co-precipitate. Beyond reducing recovery of DNA, they interfere with the 
quantification methods. We developed and optimized an extraction protocol for cfDNA. It achieved 
efficiencies of 91±36 % in FBS, and a high selectivity for short DNA. We now work on improving the 
pre-treatment to reduce co-precipitation of proteins, improving the efficiency of the chip e reducing the 
interference on downstream analysis.  

 
  



Poster Presentation 1 
 

Sublethal Antibiotic Exposure Promotes Chromobacterium violaceum Competitiveness in a 
Laboratory Co-culture Model 
 
Saida Benomar1, Kara Hinshaw1, Jakki Steven1, Ben Neuenswander2 and Josephine Chandler1 

 
1 Department of Molecular Bioscience, University of Kansas, Lawrence, KS 
2 Center for Chemical Methodologies and Library Development Legacy, University of Kansas, 
Lawrence, KS 
 
Quorum sensing is a type of cell density-dependent gene regulation commonly used by soil bacteria 
to control production of antibiotics. Quorum-control of antibiotic production might be important to 
coordinate sudden delivery of antibiotics and deprive competitors of the ability to trigger defense 
responses. We previously developed a laboratory competition model with two soil saprophytes, 
Chromobacterium violaceum and Burkholderia thailandensis, and identified a gene important for 
Chromobacterium resistance to a Burkholderia-produced antibiotic (bactobolin). The bactobolin-
resistance gene belongs to a family of antibiotic-activated antibiotic resistance regulators. Here, we 
test the hypothesis that sub-lethal bactobolin concentration can trigger a defense response in 
Chromobacterium and improve Chromobacterium competitiveness. Bactobolin is quorum-controlled 
and we are ultimately interested in understanding how quorum-control of bactobolin might avert 
antibiotic adaptation during competition. We found that the pre-treatment with sublethal bactobolin 
concentrations improved Chromobacterium resistance to high bactobolin doses, increasing viability 5 
log compared with similarly grown but non-pretreated Chromobacterium. We observed a similar 
improvement in Chromobacterium survival following exposure to sublethal bactobolin in co-cultures, 
with the Chromobacterium final density increasing from 106 cells per ml in cultures with no treatment 
to 109 in cultures treated with sublethal bactobolin. Thus exposure to sublethal bactobolin 
concentrations improves Chromobacterium resistance to lethal bactobolin doses and may play an 
important role in adaptation and survival during interspecies competition. Altogether our results are 
consistent with the idea that quorum regulation of antibiotics may be an important strategy to avoid 
defense responses in competitors during growth in multispecies soil communities. 
 



Poster Presentation 2 
 
Combined Use of Satellite and Surface Observations to Map Evapotranspiration in a Northeast 
Kansas Tallgrass Prairie 
 
Gabriel de Oliveira1 and Nathaniel Brunsell1 
 
Department of Geography and Atmospheric Science, University of Kansas, Lawrence, KS 66044 
 
Evapotranspiration (ET) is an essential component of the energy and water budgets in native 
grasslands and understanding such process over these ecosystems is critical for predicting how they 
will respond to future physical and biological perturbations. In this work, we assess an approach to 
retrieve ET in the Konza Prairie Biological Station (KPBS) (39º05’ N, 96º35’ W), located in Manhattan, 
Kansas, utilizing remotely sensed data and micrometeorological measurements. This area is 
composed of native tallgrass prairie with primarily perennial C4 grasses, such as big bluestem, little 
bluestem, and indian grass, and other sub-dominant grasses, forbs, and woody species. ET 
estimates were obtained through the Satellite-Based Energy Balance for Mapping Evapotranspiration 
with Internalized Calibration (METRIC) model based on OLI/Landsat 8 images. The estimates were 
evaluated with two AmeriFlux eddy covariance towers located within KBPS. One site is located in an 
annually-burned (since 1978) watershed. The second site is in a watershed that has prescribed burns 
every four years since 1975. The estimates obtained by the proposed methodology showed to be 
very reliable in comparison with observational measurements, presenting a mean relative error of 
~19%. The results indicate that the use of OLI/Landsat 8 images and the METRIC model was a 
useful procedure for estimating and spatializing ET in the KPBS, which may contribute to a better 
elucidation of the interaction mechanisms between land surface and atmosphere in native tallgrass 
prairie ecosystems of Kansas. 
 



Poster Presentation 3 
 

Microfluidic Platform for Isolation of Extracellular Vesicles: Potential Stroke Biomarkers 

Swathi R. Pullagurla 1, Maggie A. Witek 1, Joshua M. Jackson 1, Angel M. Shavalier 1, Alison E. Baird4   

and Steven A. Soper 1,2,3 
1 Department of Chemistry, 2 Department of Bioengineering, 3 Center of BioModular Multiscale 
Systems for Precision Medicine University of Kansas, Lawrence, KS 4 SUNY Downstate Medical 
Center New York 

Current diagnosis for stroke employs computed tomography (CT) and magnetic resonance imaging 
(MRI). The challenge with these diagnostic strategies is that they cannot provide timely diagnosis for 
stroke treatment within the narrow therapeutic time window of 4.5 h from the onset. Upon stroke onset, 
CD15 neutrophils and CD8 T-cells release exosomes containing mRNA markers with altered 
expression into peripheral blood that respond to tissue damage and release extracellular vesicles (EVs) 
containing mRNA markers with altered expression, present in the peripheral blood earlier than their 
host cells. Our work aims at developing new strategies for the measurement of mRNA transcripts in 
white blood cell subset derived EVs. In our previous work, we demonstrated the isolation of leukocyte 
subpopulations relevant to stroke diagnosis and gene expression profiling of the isolated 
subpopulations. A microfluidic device, with a high-density array of antibody-coated micropillars, which 
can process >0.5 mL of plasma in less than 20 min will be generated. Developed devices will operate 
with high efficiency and high throughput capabilities and will aid in the affinity selection of CD8 & CD15 
exosomes. Photocleavable linkers will be used to release the isolated EVs from the microfluidic device 
so EV abundance can be quantified using a nanopore sensor and serve as a normalization factor for 
the number of stroke-related mRNA transcripts present. Different task specific modules will be 
integrated to develop a thermoplastic based fluidic bio processor for point of care stroke diagnosis. 



Poster Presentation 4 
 
Nanosensor Array: Detection and Identification of Single DNAs for Comprehensive Molecular 
Profiling 
 
Bethany Gross,1 Matt Andrus,2 Varshni Singh,2 Matt Jackson,1 and Steven A. Soper1 

 
1University of Kansas, Department of Chemistry, Lawrence, KS, USA 
2University of North Carolina Chapel Hill, Department of Chemistry, Chapel Hill, NC, USA 
 
We seek to interrogate nucleic acids found in circulating markers to enable precision medicine. To 
this end, we are fabricating a mixed scale sensor featuring pillared arrays to perform solid-phase 
ligase detection reactions (spLDR). spLDR products will subsequently be detected and identified by 
flight times through polymer nanochannels. The design and fabrication of the polymer nanosensor on 
which these molecular assays will be performed is detailed here. Simulation software (COMSOL) was 
used to guide device design before fabrication and evaluate key parameters, such as fluid dynamics 
and electrical currents. Micron scale access channels on the Si master were fabricated using 
photolithography and inductively coupled plasma reactive ion etching (ICP-RIE), while nano-features 
were fabricated using focused ion beam (FIB) milling. Functional devices were then produced through 
nanoimprint lithography (NIL), a replication technique relying on pattern transfer from the Si master to 
a UV resin stamp followed by imprinting into the polymer of choice, such as cyclic olefin copolymer 
(COC). NIL can reliably transfer patterns with sub -10 nm dimensions. NIL allows for 20+ resin 
stamps to be made from a single Si master, and one resin stamp can be used to produce 20+ 
embossed devices, decreasing production costs. 
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Cells undergoing necrosis or apoptosis release DNA fragments on blood. Called cell-free DNA (cfDNA), 
they were first recovered in 1940’s. But the study of cfDNA became attractive after Leon et al. reported 
differences in cfDNA levels in blood from healthy individuals and cancer patients. The analysis of cfDNA 
is useful in different conditions, besides cancer. Yet, its use is restricted to reference hospitals, that can 
cope with high costs, time-consuming procedures and the need for technology and trained operators. 
A microfluidic platform can increase the use of cfDNA in patient screening and monitoring. To achieve 
this, the platform must perform 3 steps: 1) isolate the DNA, removing interferences, and prevent cell 
lysis and the release of genomic DNA; 2) concentrate it to a better quantification; 3) quantify the cfDNA 
using techniques like fluorescence or PCR. Reliable miniaturized detection and analysis of DNA is 
broadly discussed in the literature. However, few papers approach the isolation and enrichment of 
cfDNA. We present a robust method to fill this gap. It uses a microfluidic platform to extract DNA, by 
polymer-salt-induced condensation, preceded by enzymatic digestion. The digestion step has two 
objectives. First, to free the DNA fragments bonded to the histones. Second, to break the other proteins 
into small polypeptide units. Proteins composing the plasma undergo an exclusion effect when in 
presence of crowding polymers. The exclusion effect is proportional to the size of the molecules. So, 
left unbroken, the proteins co-precipitate. Beyond reducing recovery of DNA, they interfere with the 
quantification methods. We developed and optimized an extraction protocol for cfDNA. It achieved 
efficiencies of 91±36 % in FBS, and a high selectivity for short DNA. We now work on improving the 
pre-treatment to reduce co-precipitation of proteins, improving the efficiency of the chip e reducing the 
interference on downstream analysis.  
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A systematic study of the synthesis and development of novel electrophilic probes and corresponding 
reactivity profiling screens is reported.  These probes were developed to study the reactivity of 
nucleophilic residues in regulatory proteins involved in health and disease, namely thiol (or cysteine) 
containing amino acids and peptides known to regulate many physiological processes. The rapid, 
sensitive, and selective detection of regulatory thiols is of considerable importance and significant 
interest to provide powerful tools to develop small-molecule electrophilic probes and drugs. Analysis 
of reactivity under various conditions utilizing 19F NMR has allowed us to optimize thiol addition 
reactions to previously synthesized endo-vinyl sultams, sulfonamides and known drugs, including 
anti-tumor and anti-fungal agents. Efficient catalytic reactions governed by arginine and histidine to 
increase thiol- and cysteine-Michael addition reactivity will be also discussed.  
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Introduction: Classical swine fever virus (CSFV) is a member of the Pestivirus genus of the family 
Flaviviridae.  It is a causative agent of classical swine fever (CSF), a highly contagious disease that 
threatens swine production globally. For effective disease surveillance, rapid and sensitive assays are 
needed. Therefore, the objective of this study was to detect changes in the serum antibody response 
following vaccination against CSFV with an alphavirus based RP expressed E2 and Erns subunit 
vaccine.  
Methods: E2 and Erns genes have been fragmented into 7 and 5 small pieces respectively. The 
recombinant protein fragments were expressed in BL-21 (DE3) Escherichia coli and purified proteins 
were covalently coupled to Luminex MagPlex® polystyrene, carboxylated microsphere beads. The 
target antigens were assembled into a single multiplex and tested against sera immunized with 
alphavirus based replicon particles (RP) expressed antigens. 
Results: To determine changes in CSFV-specific IgA, IgG, and IgM overtime, animals were 
vaccinated with alphavirus based RP expressed E2 and Erns antigens and serum samples were 
collected at 0, 7, 14, 21, 28, 35, 42, 49, and 56 day post-immunization (dpi). The IgA, IgG, and IgM 
response against CSFV antigens were determined by multiplex FMIA. Peak IgA and IgG antibody 
responses were detected at 28 dpi and IgM response was found at 7 dpi. Antibody response to CSFV 
antigens were IgG> IgM> IgA.  
Conclusion: A strong antibody response to E2 and Erns suggest that these antigens are suitable 
targets for diagnostic tests.  
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Introduction: Bovine viral diarrhea or BVD is one of the world’s most costly diseases; specifically, it 
continues to be a major problem for the livestock industry. For rapid diagnosis of BVD virus infection, 
a fluorescent microsphere immunoassay (FMIA) was developed which can be used for the detection of 
antibodies against multiple targets including antigenic domains of BVDV glycoproteins E2 and Erns. 
The purpose of this study was to develop a rapid FMIA for the detection of antibodies specific to 
envelope glycoproteins E2 and Erns of BVDV. 
Methods: Full length BVDV E2 (1-375 aa) and Erns (1-233 aa) have been fragmented into 7 and 5 small 
pieces respectively and the recombinant proteins expressed in BL-21 (DE3) Escherichia coli. For the 
native antigen production, cell-free BVDV was produced and lysed in 1% Triton X-100. Purified 
recombinant proteins and viral lysates were covalently coupled to Luminex MagPlex® polystyrene, 
carboxylated microsphere beads. The target antigens were assembled into a single multiplex and 
tested for antibodies in cattle infected with BVDV.  
Results: The results were reported as mean fluorescence intensity (MFI) and then converted to positive 
per sample (S/P) ratio. The results demonstrate that all the protein fragments of E2 (8 including full 
length) and Erns (6 including full length) were highly responsive to IgA, IgG, and IgM in BVDV infected 
cattle sera. Comparison of IgG responses between native antigens (viral lysate) and recombinant RVFV 
antigens were performed using FMIA. Antibody response to BVDV antigens were IgG> IgM> IgA.  
Conclusions: This study demonstrates the incorporation of viral lysates in the FMIA provides an 
improved sensitivity and specificity of FMIA.  
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Protein-protein docking is a challenging task for proteins with large conformational changes upon 
binding (unbound/bound interface RMSD ≥ 3 Å). The protein-protein docking approaches typically 
involve a refinement stage that follows the lower-resolution global rigid-body search. Most refinement 
protocols utilize the same rotational/translational degrees of freedom as at the global scan stage, with 
a more thorough sampling and sophisticated scoring. The RosettaDock protocol also employs side-
chain torsional degrees of freedom in the form of rotamers, and simultaneously optimizes the side-
chain conformations and the rigid-body position. In our approach, we incorporate rigid-body 
rotational/translational and side-chain and backbone loop torsional degrees of freedom into a single 
automated pipeline, that utilizes (i) our previously developed semi-empirical atom-atom contact 
potentials for the rigid-body adjustment of the protein positions; (ii) a neighbor-dependent 
Ramachandran probability distributions for the backbone loops torsional degrees of freedom; and (iii) 
our library of protein-protein interface side-chain rotamers. The procedure was benchmarked on the 
DOCKGROUND (http://dockground.compbio.ku.edu) X-ray unbound set 4.0, which contains 396 co-
crystallized protein-protein complexes and corresponding unbound structures for both proteins. The 
procedure was evaluated by CAPRI assessment criteria for its ability to refine docking predictions with 
ligand RMSD < 10 Å, classified as incorrect, to the acceptable or better quality category, using only the 
atom-atom contact potentials and the rotational/translational degrees of freedom. 

 


