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UNT EESAT Building Location and Parking Options: 
 
The Environmental Education, Science & Technology Building (EESAT) is located at 1704 W. Mulberry St., 
Denton, TX 76201 
 
Daily parking passes can be purchased for $5/day at the following link: 
https://unt.t2hosted.com/cmn/auth_guest.aspx 

 
Register a guest account and select the option:  TEMPORARY - Daily Rate / UNT Denton - Eagle 
Lots ONLY 
 

 
 
 
Hourly parking is also available in the Eagle Lot using the ParkMobile App; however, a full day of 
parking will be cheaper using a daily parking pass as above. 
 
Alternatively, free street parking may be found along Hickory St., if available, but note that these 
spots tend to get taken early in the morning.  

https://unt.t2hosted.com/cmn/auth_guest.aspx


Lunch Options: 
 
Off-Campus (the following are within about a 5 – 10 minute walk from EESAT) 
 
Restaurants (Nearest to Farthest)   Address   Avg Costs 
Oriental Garden Restaurant (Pan-Asian)  114 N. Avenue B  $$ 
Mr. Chopsticks (Pan-Asian)   1633 Scripture St.  $ 
Jack in the Box     1408 W. Hickory St.  $ 
Chipotle Mexican Grill    1224 W. Hickory St.  $ 
Fera’s Pasta & Pizza    1407 W. Oak St.  $ 
Crooked Crust (Pizza/Italian)   101 Avenue A   $ 
Slap Burger Bar     105 Avenue A   $ 
Jimmy John’s     107 Avenue A   $ 
Po-K Loco (Hawaiian)    119 Avenue A   $ 
Layne’s Chicken Fingers   1200 W. Hickory St.  $ 
Zalat Pizza     1120 W. Hickory St.  $$ 
Viet Bites (Vietnamese)    1115 W. Hickory St. Suite 111 $ 
Sushi Cafe & Bar    1115 W. Hickory St. Suite 112 $$ 
Pepitas (Vegan)     1115 W. Hickory St. Suite 113 $ 
 

 
 
 
On-Campus at the University Union (the Union is about a 5 – 7 minute walk from EESAT) 
 
Restaurants         Avg Costs 
Which Wich (First Floor, inside The Corner Store)    $ 
Starbucks (Second Floor, near the Campus Chat Food Court)   $ 
Krispy Krunchy Chicken (Second Floor)      $ 
Chick-fil-A (Second Floor)       $ 
Burger King (Second Floor)       $ 
Fuzzy’s Taco Shop (Second Floor, inside the Syndicate)    $-$$ 
Avesta (Second Floor; https://dining.unt.edu/avesta/)    $-$$ 
 

 
 

For Most Off-Campus Food Options, Walk Down 
Hickory St. 

https://dining.unt.edu/avesta/


Locations for Thursday and Friday Social/Dinner Events: 
 
 
Thursday Social at Harvest House (6 – 9pm), 331 E. Hickory St., Denton, TX 76201 (1.3 miles from 
EESAT). 
 
Friday Social/Dinner/Student Awards at East Side (6 – 9pm), 117 E. Oak St., Denton, TX 76201 (1.2 
miles from EESAT). 
 
Free street parking and free parking lots are available nearby to both locations. 
 

 
 
 

 



Meeting Program 
 
 

Thursday, March 30th   

6:00 pm – 9:00 pm Social Harvest House 
331 E Hickory St., Denton, TX 76201 

Friday, March 31st  
All platform sessions will be held in UNT’s Environmental Education, 
Science & Technology Building (EESAT), Room 110   

7:30 am – 8:40 am Breakfast, EESAT Main Lobby 

8:40 am – 8:45 am Welcome:  Dr. Frauke Seemann, Chapter President 

8:45 am – 10:15 am  Platform Session 1 
Chairs: TBD 

8:45 – 9:00 am  Validation of a high resolution passive profiler (HRPP) for 
characterizing the distribution of PFAS in groundwater: 
implications for the availability of PFAS for uptake in saturated 
systems   
Morgan Eldridge, Todd A. Anderson, Kaylin McDermett, Jessica LaFond, 
Jennifer Guelfo, William Andrew Jackson (Texas Tech University), Paul 
Hatzinger, and Graig Lavorgna (Aptim Federal Services, LLC) 

 9:00 – 9:15 am  Marine Medaka (Oryzias melastigma) as a developmental 
immunotoxicity model for PFAS exposure 
Elizabeth DiBona, Daniel Duran, Marissa Brown, Desirea Harder-Neely, and 
Frauke Seemann (Texas A&M University-Corpus Christi) 

 9:15 – 9:30 am  Assessment of perfluorooctanoic acid (PFOA) carcinogenic effects 
on a breast cancer xenograft model with Zebrafish embryos     
Huang Chi, Ioana Murgulet, and Wei Xu (Texas A&M University-Corpus Christi) 

 9:30 – 9:45 am Short-chain replacements for legacy PFAS impact morphology of 
early life stage Red Drum (Sciaenops ocellatus) 
Kerri L. Ackerly, Kathleen J. Roark, and Kristin M. Nielsen (The University of 
Texas at Austin) 

 9:45 – 10:00 am Cardiac activity depression in Easter Oyster (Crassostrea virginica) 
due to anthracene and photodegraded anthracene exposure in 
primary cardiomyocyte culture, but not due to anthraquinone 
generation   
Nin Gan and Wei Xu (Texas A&M University-Corpus Christi) 
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10:00 – 10:15 am In silico assessment of ancestral benzo(a)pyrene inhibition of 
epigenetic macromolecules  
R. Labeille, K. Lee, J. Hoang, H. Kulesz, C. Marquez, and F. Seemann (Texas 
A&M University-Corpus Christi) 

10:15 – 10:30 am Coffee Break (EESAT Main Lobby) 

10:30 am – 12:00 pm Platform Session 2 
Chairs: TBD 

10:30 – 10:45 am High-resolution modeling of ozone pollution for a case study in 
Houston, Texas: a large eddy simulation (LES) study 
Akinleye Folorunsho, Yang Li (Baylor University), Mary Barth (National Center 
for Atmospheric Research, Atmospheric Chemistry Observations and Modeling 
Laboratory, Boulder, CO), and Jimy Dudhia (National Center for Atmospheric 
Research, Mesoscale and Microscale Meteorology Laboratory, Boulder, CO)  

10:45 – 11:00 am Observation and impact of transported biomass burning on air 
quality in Houston, TX         
Mackenzie Ramirez (Baylor University), Manisha Mehra, Lucas Senkbeil, 
Prakash Sharma, Jeewan Poudel (Baylor University), Subin Yoon, James H. 
Flynn III (University of Houston), Rebecca J. Sheesley, and Sascha Usenko 
(Baylor University) 

11:00 – 11:15 am TRACER-AQ2: a preliminary look at the changes in VOC 
composition in the Houston, TX ship channel 
Kimberly Sauceda, Rebecca Sheesley, Sujan Shrestha, Sascha Usenko (Baylor 
University), Rob Griffin, Chun-Ying Chao (Rice University), Jimmy Flynn, 
Yuxuan Wang, Subin Yoon, Fangzhou Guo, Shan Zhou (University of Houston), 
Don Collins, and Zihan Zhu (University of California Riverside) 

11:15 – 11:30 am Development of volatile organic compound samplers optimized for 
use on uncrewed aerial systems and marine vessels 
Meghan Guagenti (Baylor University), Darielle Dexheimer, Casey Longbottom, 
(Sandia National Laboratories), Alexandra Ulinski, James H. Flynn (University of 
Houston), Rebecca Sheesley, and Sascha Usenko (Baylor University)  

11:30 – 11:45 am Regional atmospheric transport of pesticides used to control 
mosquito populations across an urban metropolitan area 
Sarah L. Guberman VerPloeg (Baylor University), Subin Yoon, Sergio, Alvarez, 
James H. Flynn (University of Houston), Don Collins (University of California 
Riverside), Robert J. Griffin (Roger Williams University), Rebecca J. Sheesley, 
and Sascha Usenko (Baylor University)  

11:45 am – 12:00 pm  PM2.5 concentrations in Bishkek, Kyrgyzstan: impacts of solid fuel 
combustion for space heating 
Janyl Madykova and Hyun-Min Hwang (Texas Southern University) 
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12:00 pm – 1:30 pm Lunch Break (on your own) 

1:30 – 2:30 pm Plenary Session:   
Toxicology and the Environmental Protection Agency 
Philip Turner, United States Environmental Protection Agency 

2:30 – 3:00 pm Platform Session 3 
Chairs: TBD 

2:30 – 2:45 pm Challenges of new corporate sustainability and environmental 
objectives in a rapidly changing regulatory landscape      
Bethicia Prasek, Ujwala Wani, and Rachel Gustin Westerfer (NexTier)  

2:45 – 3:00 pm Can tests with fish embryos or shrimp replace larval fish tests? - An 
initial evaluation of marine alternatives      
Dalton Allen, Maddie Wiencek, Michaela Kelly, and Marlo Jeffries (Texas 
Christian University) 

3:00 – 3:15 pm Coffee Break (EESAT Main Lobby) 

3:15 – 4:45 pm Platform Session 4       
Chairs: TBD 

3:15 – 3:30 pm Fluorescing fish: using transgenic Medaka to screen for 
environmental estrogens                                                          
Evan Burchfiel, Marlo Jeffries, Dalton Allen, Catherine Wise, Zach Aldrete, and 
Katie Solomon (Texas Christian University) 

3:30 – 3:45 pm Plastics, polycyclic aromatic hydrocarbons, and mercury 
interactions within the Matagorda Bay system: does this pose a risk 
to fish health? 
Oluniyi Fadare, Nigel Lascelles, Jessica Myers (Texas A&M University-Corpus 
Christi), Jeremy Conkle (Delaware River Basin Commission, Trenton, NJ), 
Jessica Dutton (Texas State University), and Hussain Abdulla (Texas A&M 
University-Corpus Christi) 

3:45 – 4:00 pm Determining effects of polystyrene nanoplastic ingestion on Aedes 
mosquitoes 
Gabriella McConnel, Carla Cristina Edwards (Texas Tech University), Kailash 
Arole, Micah Green, (Texas A&M University), Jaclyn Canas-Carrell, and Corey 
Brelsfoard (Texas Tech University) 

4:00 – 4:15 pm The effects of pond permanence and fish presence on insect-
mediated MeHg flux from human-made ponds 
Maddy Hannappel (University of North Texas), Lexi Freeman, Matt Chumchal, 
Ray Drenner, (Texas Christian University), James Kennedy (University of North 
Texas), Benjamin Barst, and Maggie Castellini (University of Alaska, Fairbanks) 
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4:15 – 4:30 pm What, when, where and how: spatiotemporal occurrence and water 
quality hazards of cyanobacterial toxins in reservoirs located 
across a pronounced annual rainfall gradient 
Kevin Stroski (Baylor University), Daniel L. Roelke, Crista M. Kieley, Royoung 
Park, Kathryn L. Campbell, Hagen Klobusnik, Jordan R. Walker, Sierra E. 
Cagle, Jessica M. Labonté (Texas A&M University Galveston), and Bryan W. 
Brooks (Baylor University) 

4:30 – 4:45 pm Mixed effects of nonnative Chinaberry (Melia azedarach) on native 
stream life 
Noah Hawkins, Aidan Warren, Josh Garcia, and Halli Toms (Schreiner 
University) 

4:45 – 5:45 pm Poster Session (EESAT Main Lobby) 

6:00 – 9:00 pm Social, Dinner and Student Award Presentations:  East Side (back patio), 
117 E. Oak St.  Multiple food truck options will be available. 

Saturday, April 1st  
8:30 – 9:00 am Breakfast  EESAT Main Lobby 

9:00 – 11:00 am Chapter Business Meeting EESAT 110  

9:00 – 10:30 am Free Student Short Course (Virtual):  
Environmental Justice  
Agatha Benjamin, United States 
Environmental Protection Agency 

EESAT (TBD) 

10:30 am – 12:00 pm Free Student Workshop:  Techniques 
in Aquatic Respirometry  
Cameron Emadi, Dr. Alexis Khursigara 
(University of North Texas) and Dr. Kerri 
Ackerly (University of Texas, Marine Science 
Institute) 

EESAT 358 
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Platform Presentation Abstracts 
 
PL01. Validation of a high resolution passive profiler (HRPP) for characterizing the distribution of 
PFAS in groundwater: implications for the availability of PFAS for uptake in saturated systems   
Morgan Eldridge, Todd A. Anderson (Texas Tech University), Kaylin McDermett, Jessica LaFond, Jennifer 
Guelfo, William Andrew Jackson (Texas Tech University), Paul Hatzinger, and Graig Lavorgna (Aptim 
Federal Services, LLC) 
 
Characterizing per- and poly-fluoroalkyl substances (PFAS) in diverse hydrogeologic conditions is a major 
undertaking for the collection of site-specific data. To aid in this effort, a passive profiler has been designed 
that is capable of providing data to estimate sediment pore water velocity, hydrogeological and geochemical 
parameters, as well as characterizing the presence and availability of subsurface contaminants in high 
resolution (~ 20 cm). The ability of this HRPP model to provide the data expected was verified via deployment 
in a large flow box filled with clay and topped with coarse sand, saturated with 15 PFAS in water. This 
deployment was done in duplicate: one HRPP deployed for three weeks and one for four weeks. The profilers 
were then removed and sampled immediately to calculate the extent of equilibrium established (est. > 90% at 
three weeks), porewater velocity, and PFAS contaminant profiles quantified using ion chromatography (IC) 
and high-performance liquid chromatography-mass spectroscopy (HPLC-MS). Due to the potential strong 
sorptive properties of some PFAS, we conducted an additional study to quantify PFAS sorption to sampler 
materials to ensure the material makeup of the HRPP was compatible with PFAS analysis. Each of the 
materials used to construct HRPPs was subjected to a traditional sorption study to determine the sorption 
capacity and ensure that the required time to reach equilibrium would not be extended due to surface 
interactions of PFAS. Materials tested included nylon membrane, stainless steel membrane, Viton™ gasket, 
and two thicknesses of high-density polyethylene (HDPE) gasket. The resulting data were used to calculate 
the sorption equilibrium amount (qe) of PFAS to the materials to ensure they will not hinder equilibration when 
used in the field. Together, these studies have helped to determine if the HRPP design has been optimized for 
successful future use in the field. Our ultimate goal is to better characterize the exposure potential for 
contaminants like PFAS in saturated environments. 
 
PL02. Marine Medaka (Oryzias melastigma) as a developmental immunotoxicity model for PFAS 
exposure   
Elizabeth DiBona, Daniel Duran, Marissa Brown, Desirea Harder-Neely, and Frauke Seemann (Texas A&M 
University-Corpus Christi) 
 
Per- and polyfluoroalkyl substance (PFAS) exposure through drinking water has led to restrictions on 
immunotoxic, legacy PFAS. Yet, it remains unclear if replacement PFAS induce a similar risk. The 
developmental origins of health and diseases hypothesis argues that environmental exposure during immune 
development may trigger immune pathologies. To evaluate potential immunotoxic effects of PFAS during 
critical windows of immune system development, we propose the use of marine medaka (Oryzias melastigma, 
OM) as a model. PFAS levels in prenatal and postnatal human blood serum (0.5-5 ng/ml) will be used for 
exposure during three major critical immune developmental windows at 7-11 days post fertilization (dpf), 3-5 
days post hatching (dph), and 12-19 dph. Legacy PFAS (PFOS & PFOA) and their replacements (PFHxS, 
PFBS, PFHxA & GenX) are compared based on organismal level immunotoxic impacts using bacterial 
challenge. After PFAS exposure, OM larvae were challenged with the fish pathogen Edwardsiella piscicida 
(5x107cfu) to evaluate immune competence. The 7-11 dpf critical window revealed lower survival after 
exposure to PFHxA (5 ng/ml), while critical window 3-5 dph revealed a trend for lower survival after PFOS, 
PFHxS, PFBS, PFOA, and GenX exposure at both low and high levels (0.5 & 5 ng/ml). The exposure windows 
encompass key immune development milestones including lymphocyte progenitor cell migration and thymus 
colonization (7-11 dpf), medulla development in the thymus (3-5 dph), and establishment of immune 
competence of the thymus (12-19 dph). The preliminary data presented here demonstrates the variability of 
PFAS immunotoxicity during specific critical windows implying different mechanisms. 
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PL03. Assessment of perfluorooctanoic acid (PFOA) carcinogenic effects on a breast cancer 
xenograft model with Zebrafish embryos 
Huang Chi, Ioana Murgulet, and Wei Xu (Texas A&M University-Corpus Christi) 
 
Carcinogenic effects of per- and polyfluorinated substances (PFAS) have been suspected in many types of 
human cancers, including breast cancer, the second leading cause of cancer death in women. Previous in 
vitro studies demonstrated connections between PFAS and breast cancers; however, in vivo evidence is 
limited. This study aimed to explore the carcinogenic effects of PFOA, a member of the PFAS group, on the 
development of human breast cancer by developing an in vivo zebrafish xenograft model. Two breast cancer 
cell lines, MCF-7 and MDA-MB-231, and adipose tissue-derived stem cells were used for the model 
development. Fluorescent signals of both cell lines were widely migrated toward the anterior and posterior 
sections of the larva three days after fertilization. However, the aggressiveness of the two lines of cancer cells 
behaved significantly differently in the model. The number of MCF-7 cells continuously decreased after a 
dramatic increase on day 2 post-fertilization, but the MDA-MB-231 cells kept proliferating in the fish larval. Two 
breast cancer genetic markers, CDH1 and SBEM, presented different upregulation patterns between the two 
cell lines. The PFOA-treated MCF-7 and MDA-MB-231 cells were implanted into the fish embryos to assess 
the impacts of PFOA on the growth of breast cancer cells. The progress of the PFOA-treated breast cancer 
cells demonstrated a difference from the non-treated cancer cells in zebrafish embryos. The carcinogenic 
pathway of PFOA will be further investigated, but this xenograft model showed great potential as an in vivo 
tool for mechanistic studies in carcinogenesis.  
  
 
PL04. Short-chain replacements for legacy PFAS impact morphology of early life stage Red Drum 
(Sciaenops ocellatus)   
Kerri L. Ackerly, Kathleen J. Roark, and Kristin M. Nielsen (The University of Texas at Austin) 
 
Estuaries in close proximity to industry are vulnerable to contamination via runoff. A class of contaminants of 
particular concern are per- and polyfluoroalkyl substances (PFAS), which are widely used in manufacturing. 
PFAS are extremely mobile and persistent in aquatic environments, and are ubiquitously detected in sediment 
and surface waters globally – including nearly all tested humans and wildlife. The two most studied legacy 
PFAS, perfluorooctane sulfonic acid (PFOS) and perfluorooctanoic acid (PFOA) are known endocrine 
disruptors that lead to developmental and reproductive toxicity in fishes. Effort has been made to transition to 
short-chain PFAS (i.e., GenX compounds), intended to be less toxic due to their lower bioaccumulative 
potential. However, data on the presence and behaviour of GenX compounds in estuarine environments and 
biota are lacking. Impacts of two replacement PFAS, perfluorohexanesulfonic acid (PFHxS) and 
hexafluoropropylene oxide dimer acid (HFPO-DA), were investigated on early life stage (ELS) red drum – an 
important estuarine-dependent fish found in habitats receiving industrial and commercial runoff. Fish were 
exposed to PFHxS or HFPO-DA during the 72h developmental window. Environmentally relevant 
concentrations of both compounds led to morphological impacts associated with reduced fitness, including 
smaller hatch size. These impacts may result in changes to population structure, as size-selection is the 
primary driver of mortality in ELS fish. 
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PL05. Cardiac activity depression in Easter Oyster (Crassostrea virginica) due to anthracene and 
photodegraded anthracene exposure in primary cardiomyocyte culture, but not due to anthraquinone 
generation 
Nin Gan and Wei Xu (Texas A&M University-Corpus Christi) 
 
Polycyclic aromatic hydrocarbons (PAHs) have been well described as an extremely toxic byproduct of the 
incomplete combustion of petroleum compounds. In the environment, the high volatility of PAHs causes them 
to degrade into various compounds, some of which with higher toxicities than that of the parent PAH. Therefore, 
the toxicity of photo-exposed PAHs should be investigated as a supplement to existing knowledge of the 
toxicity of PAHs. Primary cardiomyocyte (heart cell) cultures were produced from live eastern oysters 
(Crassostrea virginica) collected from Aransas Bay, TX to test the phototoxic effects of the PAH anthracene 
on cell physiology. PAH emulsions were produced using DMSO as a solvent and then diluted using DI water 
with subsequent photodegradation performed using the Suntest CPS+ for 0, 1, 2, and 4 hours, in which 0 hrs 
time represents unexposed PAHs. The cell cultures received a dosage of PAHs at 0.1 ppm in the cell culture 
medium for an acute 24 hrs of exposure. The cell clusters exposed to all anthracene treatments following the 
treatment period exhibited inhibited cardiac activity compared to those of the control group. It has been 
speculated that the generation of anthraquinone during photoexposure is the primary toxicant among the 
degradation products of anthracene. GCMS analysis of photo-degraded anthracene confirms the evolution of 
anthraquinone in the mixture, although concentrations are very low. However, 1 ppm doses of anthraquinone 
and several samples of photoexposed anthraquinone at 1, 2, 4, and 8 hrs failed to cause any significant 
inhibition in beating rate of the cell clusters, suggesting that any additional toxicity experienced under exposure 
to photodegraded anthracene is not necessarily due to anthraquinone presence. This finding is consistent with 
the lack of significant difference in cardiac activity between the anthracene and photodegraded anthracene.  
 
 
PL06. In silico assessment of ancestral benzo(a)pyrene inhibition of epigenetic macromolecules  
R. Labeille, K. Lee, J. Hoang, H. Kulesz, C. Marquez, and F. Seemann (Texas A&M University-Corpus 
Christi) 
 
Ancestral exposure to the benzo(a)pyrene (BaP) metabolite benzo[a]pyrene dihydrodiol epoxide (BPDE) has 
been demonstrated to affect epigenetic profile inheritance. Only one study thus far reported histone post 
translational mechanism (PTM) alterations upon BaP exposure. We predict that epigenetic macromolecules 
may be a target for the toxic mechanism of BaP. In silico computational modeling of BPDE stereoisomers to 
epigenetic macromolecules has been conducted using AutoDock vina to study functional impacts on the 
nucleosome and to report functionally impacted epigenetic enzymes upon BaP exposure (PRC2, MLL1, 
MLL3, KDM5B, DNMT3B-DNMT3L, HDAC7). Within the nucleosome many conformations from 
heterochromatin and euchromatin are susceptible to binding an electrophilic molecule like BPDE. Docking 
was done on a dynamic nucleosome for key histone tail motif regions including the histone 3 and histone 4 
tail. Cross examination of the epigenetic enzyme resulted in BPDE pocket identification occurring repeatedly 
within conserved regions WD40 and SET. The H3-latch and H4 tail also revealed pockets forming 
competitive intermolecular interactions between the histone tail, BPDE, and DNA. Histone 3 pockets showed 
greater binding affinities with the greatest increase from -6.8 kcal/mol in heterochromatin to -8.6 Kcal/mol in 
euchromatin. It is possible that BPDE produces a pseudo-epigenetic signal mediated by macromolecules at 
specific sites in the epigenome. Therefore, BaP exposure is impacting a wide variety of cells in an 
independent manner and affects biological epigenetic rewriting events essential during gamete formation. 
This in silico study draws attention to the epigenome in toxicological studies of BaP to address ecosystem 
and human health.
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PL07. High-resolution modeling of ozone pollution for a case study in Houston, Texas: a large eddy 
simulation (LES) study  
Akinleye Folorunsho, Yang Li (Baylor University), Mary Barth, and Jimy Dudhia (National Center for 
Atmospheric Research, Boulder, CO) 
 
Ozone (O3) in Houston, Texas remains a huge concern, as its concentrations often exceed the National 
Ambient Air Quality Standard (NAAQS). With a variety of sources contributing to O3 precursor species 
including volatile organic compounds (VOCs), nitrogen oxides (NOx), and the unique coastal meteorological 
environment in Houston, it is often difficult to represent the complex chemical processes, transport and 
evolution of these pollutants through regional-scale numerical models. Previous modeling studies are often 
limited in capturing the vertical mixing of O3 within the atmospheric boundary layer and are coarse in 
representing the subgrid processes of chemical transport. These models also have difficulties reproducing the 
concentration and transport of O3 pollutants in convective, unstable atmospheres and the nighttime boundary 
layer due to a misrepresentation of boundary layer evolution. Therefore, we present a high-resolution large 
eddy simulation (LES) within the Weather Research and Forecasting model with chemistry (WRF/Chem) to 
better represent the chemical and physical processes that contribute to O3 formation. At grid spacings of 
~100m, the atmospheric closure schemes in LES allow for resolving the spatiotemporal evolution of chemical 
processes and vertical mixing involved in O3 formation in the atmospheric boundary layer. We take advantage 
of the large measurement from the TRacking Aerosol Convection ExpeRiment – Air Quality (TRACER-AQ) 
campaign to drive LES modeling and validate modeling outputs. The results from the study will improve current 
knowledge of the complex chemical pathways of O3 precursor species and the role of their vertical mixing in 
O3 formation throughout the atmospheric boundary layer.    
 
 
PL08. Observation and impact of transported biomass burning on air quality in Houston, TX 
Mackenzie Ramirez, Manisha Mehra, Lucas Senkbeil, Prakash Sharma, Jeewan Poudel (Baylor University) 
Subin Yoon, James H. Flynn III (University of Houston), Rebecca J. Sheesley, and Sascha Usenko (Baylor 
University) 
 
Biomass burning (BB) releases significant quantities of fine particulate matter (PM2.5) and gas- phase 
pollutants, which can undergo long-range transport and negatively impact urban air quality and public health. 
To address this problem, the ongoing Black and Brown Carbon aerosol optical study (BC2) was designed to 
identify biomass burning (BB) and dust influence in Texas cities. The BC2 sites are equipped with two tricolor 
absorption photometers (TAP), a three wavelength nephelometer, an automated high-volume PM2.5 filter 
sampler, and carbon monoxide analyzer. The TAPs and nephelometer measure absorption and scattering 
coefficients that are used to calculate absorption and scattering Ångström exponents (AAE and SAE), 
respectively. AAE and SAE are intensive aerosol optical properties which can be used identify periods of BB 
influence for a site with high time resolution. Here, we will be presenting the temporal variability of identified 
BB events in Houston, Texas in April to October of 2021 and 2022. Notably, increased nighttime BB influence 
was observed in the months of September and October. Detailed analysis of specific BB events, as well as 
the significance of these events on urban air quality, will be presented during the meeting.
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PL09. TRACER-AQ2: a preliminary look at the changes in VOC composition in the Houston, TX ship 
channel 
Kimberly Sauceda, Rebecca Sheesley, Sujan Shrestha, Sascha Usenko (Baylor University), Rob Griffin, 
Chun-Ying Chao (Rice University), Jimmy Flynn, Yuxuan Wang, Subin Yoon, Fangzhou Guo, Shan Zhou 
(University of Houston), Don Collins, and Zihan Zhu (University of California Riverside) 
 
Houston, TX is a growing urban area, with a variety of local and transported emissions including motor vehicle, 
biomass burning, industrial, residential, biogenic, and secondary atmospheric sources. Such sources can have 
health effects on the nearby population. To investigate the VOC concentrations when in close proximity to 
VOC sources, a targeted field campaign was undertaken in Sep 2022. The Texas Commission on 
Environmental Quality TRACER-AQ2: Air Quality 2 project was operated in conjunction with the US 
Department of Energy TRACER project (TRacking Aerosol Convection interactions ExpeRiment). The 
TRACER-AQ2 team completed measurements at San Jacinto Battleground, a previously studied area of high 
isoprene emissions. TRACER-AQ2 was able to capture industrial emissions in the Houston, TX ship channel 
under different meteorological conditions. The preliminary analysis will focus on understanding the potential 
health impacts of industrial emissions of VOCs. A discussion of the VOC average and peak concentrations as 
well as possible health impacts near the Houston, TX ship channel will be presented.  
 
 
PL10. Development of volatile organic compound samplers optimized for use on uncrewed aerial 
systems and marine vessels 
Meghan Guagenti (Baylor University), Darielle Dexheimer, Casey Longbottom (Sandia National 
Laboratories), Alexandra Ulinski, James H. Flynn (University of Houston), Rebecca Sheesley, and Sascha 
Usenko (Baylor University)  
 
Houston, Texas is located at a land-sea interface along the Gulf of Mexico and is a hotspot for industrial 
processing, accounting for almost half of the United States’ manufacturing capacity. In addition, Houston has 
the fourth largest population in the U.S. and offers a unique opportunity to study urban, industrial, and marine 
factors influencing air quality. Specifically, volatile organic compounds (VOCs) such as benzene, toluene, 
ethylbenzene, and xylene (BTEX) are known precursors for ozone and secondary organic aerosol formation 
that can negatively impact public health. As VOCs are highly reactive in the atmosphere, multiple sampling 
approaches, including ground level, aerial, and marine platforms are necessary to better characterize spatial 
trends. Recent advances in the miniaturization of electronics have increased the availability of suitable 
technologies to be used in atmospheric sampling systems. In this work three samplers were custom-built to 
sample VOCs during the Department of Energy (DOE) TRacking Aerosol Convection ExpeRiment (TRACER) 
intensive operating period on 1) DOE Atmospheric Radiation Measurement tethered balloon flights, 2) drone 
flights conducted in collaboration with the University of Houston and 3) a commercial marine vessel. Samplers 
were designed to collect VOCs on multiple sorbent tubes for subsequent analysis by thermal desorption-gas 
chromatography-mass spectrometry. Sampling system optimization and ambient VOC measurements will be 
discussed.  
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PL11. Regional atmospheric transport of pesticides used to control mosquito populations across an 
urban metropolitan area  
Sarah L. Guberman VerPloeg (Baylor University), Subin Yoon, Sergio Alvarez, James H. Flynn (University of 
Houston), Don Collins (University of California Riverside), Robert J. Griffin (Roger Williams University); 
Rebecca J. Sheesley, and Sascha Usenko (Baylor University) 
 
Harris County (HC) Public Health authorities in Houston, TX, along with surrounding counties, use pesticides 
to control adult mosquito populations and reduce the threat of mosquito-borne diseases. Malathion and 
permethrin, both known neurotoxins, are the primary pesticides used in Houston and are typically applied at 
night using ultra-low volume truck-mounted sprayers. During the summer of 2016, we collected atmospheric 
particulate matter (PM) samples in multiple-size fractions (i.e., total suspended particulate, and PM smaller 
than 2.5 µm in aerodynamic diameter) north of HC, at Jones Forest (JF). We measured permethrin, 
malathion, and an oxidation product, malaoxon, with atmospheric concentrations ranging from <1 ng m-3 to 
~7.6 ng m-3 during application periods, which were an order of magnitude lower than observed during a 
previous study conducted in 2013. Additionally, measuring both pesticide types throughout the sampling 
campaign, despite the HC alternating pesticide treatment schedule, indicates JF is influenced by multiple 
county-level pesticide activities. Chronic exposure to potential sublethal concentrations, due to cross-county 
contamination of pesticides, may impact pesticide effectiveness and support pesticide resistance in mosquito 
populations. This study highlights the need for collaboration between neighboring county pesticide activities, 
especially in areas of significant urban expansion that overlap with agricultural activities.   
   
 
 
PL12. PM2.5 concentrations in Bishkek, Kyrgyzstan: impacts of solid fuel combustion for space 
heating    
Janyl Madykova and Hyun-Min Hwang (Texas Southern University) 
 
PM2.5 concentrations were monitored at 34 sites for one year (March 2021–February 2022) in Bishkek, the 
capital of Kyrgyzstan. Daily mean PM2.5 concentrations varied from 4.28 to 192 g/m3. The highest and 
lowest concentrations were observed in winter (82  33.6 g/m3) and summer (14  2.47 g/m3), 
respectively. Temperature inversion and solid fuel combustion for space heating are attributable to the 
significantly elevated concentrations in winter. The monitoring sites can be grouped based on space heating 
methods. Concentrations in Group 3 (coal) were 2.4 and 1.6 times higher than in Group 1 (district heating) and 
Group 2 (gas and/or electricity), respectively. Winter-to-summer concentration ratios were 2.77, 5.25, and 
10.29 for Group 1, Group 2, and Group 3, respectively. The higher ratios in Group 3 indicate a greater 
contribution from coal combustion in winter, demonstrating the impacts of coal combustion on air quality in 
Bishkek. Annual mean PM2.5 concentration (40.5 g/m3) in Bishkek was much higher than Houston (10 
g/m3) but lower than New Deli, India (85 g/m3) and exceeded the Kyrgyzstan (25 g/m3), US EPA (12 
g/m3), and WHO (5 g/m3) ambient air quality standards by 1.6, 3.4, and 8.2 times, respectively, indicating 
highly elevated health risks. The results show that the impact of PM2.5 on human health in Bishkek should be 
investigated and immediate actions (e.g., switch to cleaner fuels for space heating) should be taken to reduce 
PM2.5 concentration specifically in winter.  
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PL13. Challenges of new corporate sustainability and environmental objectives in a rapidly changing 
regulatory landscape  
Bethicia Prasek, Ujwala Wani, and Rachel Gustin Westerfer (NexTier) 
 
Communicating chemical hazards has gone beyond simple GHS and SDS metrics. Providing environmental 
and sustainability information beyond what is required for SDSs has taken on more of a chemical hazard 
communication’s professional’s role than ever before. Working within legal agreements, building vendor 
relationships, and working with your company’s Product Development and Purchasing departments to obtain 
needed information from the vendor early on are all techniques which can improve this process. Utilizing other 
sources of environmental and sustainability metrics is worthwhile in order to demonstrate worth which isn’t 
always easily defined or trusted if generated internally. Official/standardized programs such as ISO programs 
can help standardize, but companies are also bringing their own metrics into the mix. One of the larger issues 
is how far outside of the product scope a company can control and should include in its reporting. This poster 
highlights these and other tactics garnered from experience plus recent engagement with new initiatives which 
can be used to obtain information, improve communications with other departments, and increase confidence 
that your company is providing the most relevant and most up-to-date metrics when providing sustainability 
information related to chemical products.  

 
 

PL14. Can tests with fish embryos or shrimp replace larval fish tests? - An initial evaluation of marine 
alternatives 
Dalton Allen, Maddie Wiencek, Michaela Kelly, and Marlo Jeffries (Texas Christian University) 
 
Current regulations require that effluents discharged into aquatic receiving environments be assessed for 
potential toxicity often using standardized fish-based testing methods. Though these methods have proven 
effective in identifying toxic effluents and mitigating their associated adverse effects, recent legislation 
demands that alternatives promoting animal welfare be utilized whenever possible. This has spurred the 
development of alternative testing strategies, such as the zebrafish embryo toxicity (FET) test, for use in 
freshwater toxicity assessments. However, there are a lack of analogous alternatives for marine effluent 
testing. As such, the goal of this study was to improve the welfare of fish utilized in marine effluent toxicity tests 
by comparing two commonly-utilized standardized test methods (the sheepshead minnow and inland silverside 
larval growth and survival (LGS) tests) to three potential alternative test methods (the sheepshead minnow 
and inland silverside FET tests and the mysid survival and growth test). To accomplish this, each toxicity test 
was utilized to evaluate the toxicity of 3,4-dichloroaniline (DCA), a common reference toxicant. The resultant 
toxicity values, including median lethal concentrations (LC50s), were determined and compared between the 
test types. The results of this comparison showed no significant differences between the LC50 values 
determined via the inland silverside LGS, sheepshead minnow LGS, and mysid tests. However, the LC50 
values derived from the inland silverside and sheepshead minnow FET tests were found to be significantly 
higher than the other test types indicating reduced sensitivity relative to the other test types. Based upon the 
results of these comparisons alone, the mysid test appears to represent a comparable alternative to the LGS 
tests for acute toxicity testing. Though the FET tests were less sensitive than the LGS tests, this does not 
necessarily preclude the FET test as a viable alternative as a predictive relationship between the test types 
may exist; though, future research using a broader spectrum of test chemicals would be needed to establish 
such a relationship.  
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PL15. Fluorescing fish: using transgenic Medaka to screen for environmental estrogens 
Evan Burchfiel, Marlo Jeffries, Dalton Allen, Catherine Wise, Zach Aldrete, and Katie Solomons (Texas 
Christian University) 
 
With increasing global industrialization and subsequent pollution, there are mounting concerns regarding the 
presence and impacts of reproductive endocrine disrupting chemicals (REDCs), including environmental 
estrogens. These concerns have led to new international regulations (i.e. REACH) which require that 
chemicals be screened for endocrine disrupting activity. A variety of in vivo and in vitro screening currently 
exist; however, the in vivo methods are time-intensive and expensive and the in vitro methods may fail to 
detect estrogenic compounds with unique modes of action. Thus, there is a need for in vivo estrogen screen 
assays that are quick and inexpensive. The objective of this study is to validate the newly-developed Rapid 
Estrogen ACTivity In Vivo (REACTIV) Assay as a reliable approach for the detection of chemicals with 
estrogenic activity. This assay employs Japanese Medaka (Oryzias latipes) that have been genetically 
modified to co-express green fluorescent protein and choriogenin (an egg precursor protein). In the assay, the 
transgenic medaka embryos are exposed to a chemical of interest for 24 hours after hatch and then imaged 
under a fluorescent microscope. To validate the performance of the assay, tests were performed using two 
chemicals with known estrogenic activity (i.e., bisphenol A, estradiol) and two inert chemicals (i.e., saccharin 
and cefuroxime). Results showed that larvae exposed to the estrogenic compound experienced dose-
dependent increases in liver fluorescence, while those exposed to the inert chemicals did not.  Overall, these 
results indicate that the REACTIV assay produces predicable results and thus, may be appropriate for use as 
a standardized estrogen screen method.   
 
 
PL16. Plastics, polycyclic aromatic hydrocarbons, and mercury interactions within the Matagorda 
Bay system: does this pose a risk to fish health? 
Oluniyi Fadare, Nigel Lascelles, Jessica Myers (Texas A&M University-Corpus Christi), Jeremy Conkle 
(Delaware River Basin Commission, Trenton, NJ), Jessica Dutton (Texas State University), and Hussain 
Abdulla (Texas A&M University-Corpus Christi) 
 
The Matagorda Bay system presents one of the worst-case scenarios due to the industrial input of plastics, 
polyaromatic hydrocarbons (PAHs), and mercury (Hg). Our study aimed to assess the role of 
macro(micro)plastics in PAHs and Hg mobility within the Matagorda Bay system. We measured the Hg 
concentrations in macro(micro)plastics deposited along Matagorda Bay shorelines and quantified the PAHs 
concentration on microplastics extracted from wrack line debris. Additionally, the gastrointestinal tract, 
muscle, and liver of three economically important fishes within the bay [Sciaenops ocellatus (n=47), 
Cynoscion nebulosus (n=85), Paralichthys lethostigma (n=46)] were examined for microplastics while their 
muscle and liver were analyzed for Hg. PAHs and Hg concentrations were quantified using Triple 
Quadrupole GC-MS/MS and Direct Mercury Analyzer. From our preliminary results, microplastics accounted 
for 2.62-21.3% mass (14.8 ± 7.13) of the wrack line debris and mass ranged from 60.2 ± 29.6 - 197 ± 15.7 
mg g-1. No plastic particle (>1 mm) was observed in fish gastrointestinal tracts. All 16 target PAHs were 
detected, with a total concentration of 28,786 ng g-1. Hg concentrations in the muscle for all species and 
plastics (preliminary data) were 0.07 - 0.16 µg g-1 dw. and 0.01- 0.08 µg g-1 dw, respectively. The 
microplastic mass and PAH concentrations exceeded the highest concentrations found in peer-reviewed 
literature. Muscle Hg concentrations are lower than state and federal advisory levels. The comprehensive 
data will improve our understanding of plastic-PAHs/mercury interactions to better manage the coastal 
systems’ health, educate stakeholders, and inform policy and regulations in the region. 
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PL17. Determining effects of polystyrene nanoplastic ingestion on Aedes mosquitoes 
Gabriella McConnel, Carla Cristina Edwards (Texas Tech University), Kailash Arole, Micah Green (Texas 
A&M University), Jaclyn Canas-Carrell, and Corey Brelsfoard (Texas Tech University) 
 
Plastic pollution in aquatic and terrestrial ecosystems has become a global issue. While ingestion of 
macroplastics by vertebrate animals has been demonstrated to result in adverse physiological effects, there is 
little data on the effects of ingestion of nanoplastics, smaller than 1 µm, on invertebrates. In this study, the 
effect of nanoplastic ingestion was examined on two container inhabiting medically important mosquito 
species, Aedes albopictus and Aedes aegypti. Instead of natural bodies of water, these mosquitoes prefer to 
deposit their eggs in containers of water (e.g., discarded tires, birdbaths, plastic bottles), which are likely to 
harbor secondary nanoplastics. To examine for the effect on life history traits of Ae. albopictus and Ae. aegypti, 
larvae were fed environmentally relevant concentrations of polystyrene nanoplastics; adult emergence, 
survivorship, longevity, and fecundity measures were compared to larvae reared in the absence of 
nanoplastics. Data analysis is underway. The results are briefly compared to past experiments with 
microplastics as well as discussed in relation to how changes to life history traits following nanoplastic ingestion 
could potentially alter vector competence and arboviral disease transmission.   
 
 
PL18. The effects of pond permanence and fish presence on insect-mediated MeHg flux from human-
made ponds 
Maddy Hannappel (University of North Texas), Lexi Freeman, Matt Chumchal, Ray Drenner, (Texas 
Christian University), James Kennedy (University of North Texas), Benjamin Barst, and Maggie Castellini 
(University of Alaska, Fairbanks) 
 

When adult aquatic insects emerge from waterbodies, they transport methylmercury (MeHg) produced in 
aquatic systems to terrestrial predators (insect-mediated MeHg flux). The magnitude of insect-mediated MeHg 
flux from pond systems may be an important source of MeHg to terrestrial food webs in the U.S. Great Plains, 
where there are millions of human-made ponds. In this study, we quantified insect-mediated MeHg flux from 11 
human-made ponds at the LBJ National Grasslands, TX (located in the southern Great Plains, U.S.). Emergent 
aquatic insects were collected from 4 permanent ponds with fish, and 7 semi-permanent fishless ponds using 
floating emergence traps deployed for ~7-day intervals from March to July, 2018 (total 61 days sampled). We 
calculated MeHg flux for each insect taxa as insect biomass x MeHg concentration per m per day. Mean (±SE) 
MeHg flux was ~10x higher from semi-permanent fishless than permanent fish ponds at 2.94 (±0.27) and 0.26 
(±0.08) ng/m²/day, respectively (ANOVA p<0.001). Significantly more insects emerged from semi-permanent 
fishless ponds (ANOVA p=0.03), especially, odonates (dragonflies and damselflies), which have higher 
biomass and MeHg concentrations compared to other taxa. In semi-permanent fishless ponds, odonates made 
up the majority of MeHg flux (67%, 2 ng/m²/day), whereas small flies (midges) dominated MeHg flux in 
permanent fish ponds (61%, 0.2 ng/m²/day). Although semi-permanent fishless human-made ponds could 
provide more emergent insect prey for native terrestrial species, they could also transport more MeHg to 
terrestrial consumers compared to permanent ponds with fish. 
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PL19. What, when, where and how: spatiotemporal occurrence and water quality hazards of 
cyanobacterial toxins in reservoirs located across a pronounced annual rainfall gradient 
Kevin Stroski (Baylor University), Daniel L. Roelke, Crista M. Kieley, Royoung Park, Kathryn L. Campbell, 
Hagen Klobusnik, Jordan R. Walker, Sierra E. Cagle, Jessica M. Labonté (Texas A&M University Galveston), 
and Bryan W. Brooks (Baylor University) 
 
Occurrence of harmful algal blooms (HABs) have been increasing in magnitude and frequency due to 
anthropogenic factors, and can present important risks to public health due to toxins produced when HAB 
events occur. Here we examined occurrence profiles of 11 common cyanotoxins in twenty reservoirs spatially 
distributed across a pronounced annual rainfall gradient in Texas. In contrast to routine surface water quality 
monitoring approaches, these twenty systems were sampled in both spring and summer, at different depths 
and at mid-lake and near dam lacustrine locations. We then employed probabilistic environmental hazard 
analyses to examine whether exceedances occurred and if they varied spatiotemporally. Highest 
concentrations were observed during spring in two reservoirs receiving the lowest annual rainfall. Microcystin-
LR was the most common congener detected, but microcystin-YR was detected at the highest concentrations 
with many observations above the California human recreation guideline value (800 ng/L). In most instances, 
surface and bottom water samples showed similar concentrations at matching sites, indicating that these toxins 
may be present throughout the water column rather than only at the surface. Our observations have 
implications for routine water quality monitoring practices, which traditionally focus on collection of surface 
samples during summer near the impoundment of these reservoirs, and indicate spatiotemporal surveillance 
efforts are necessary to characterize toxins exposures and risks.  
 
 
PL20. Mixed effects of nonnative Chinaberry (Melia azedarach) on native stream life 
Noah Hawkins, Aidan Warren, Josh Garcia, and Halli Toms (Schreiner University) 
 

Previous studies have shown substantial toxicity of whole-berry exposure of Melia azedarach to crayfish and 
dragonfly nymphs in aquatic systems despite not consuming the berries. We explored components of M. 
azedarach toxicity to crayfish in multiple contexts with a focus on effects on dissolved oxygen. Exposure was 
still lethal at low concentrations, but was somewhat ameliorated by supplemental aeration. This invasive plant 
represents a toxic component to environments in many parts of the world, but has not received much focus 
because it is not reliably toxic to common model aquatic invertebrates (Daphnia) or to common aquatic 
nuisance species (mosquitoes). 
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Poster Presentations 
 
 

01. A reference library for suspect nontargeted screening of environmental toxicants using ion 
mobility spectrometry-mass spectrometry 
 
Devin Teri (Texas A&M University), James Dodds (University of North Carolina), Alexandra Cordova, Noor Aly 
(Texas A&M University), Erin Baker (Texas A&M University/University of North Carolina), and Ivan Rusyn 
(Texas A&M University) 
 
 
Ion mobility spectrometry-mass spectrometry (IMS-MS) is a rapid post-ionization separation technique used 
for targeted analysis of individual chemicals and nontarget analysis of mixture constituents. In IMS-MS, 
compounds are separated based on mass-to-charge (m/z) and drift time (DT) used to derive collisional cross 
section (CCS) values for use in molecular and isomeric separations. This project uses a library of over 4,000 
unique chemicals that are part of the ToxCast Program to establish a CCS database. Chemicals were 
distinguished into 13 classifications: industrial chemicals, color dyes, cosmetic ingredients, disinfection by-
products, flame retardants, food additives, natural toxins, pesticides, per-/poly-fluoroalkyl substances, 
pharmaceuticals, plastics, polycyclic aromatic hydrocarbons, and surfactants. Each chemical was prepared at 
10 µM in 50:50 water/methanol and analyzed via IMS-MS. Compounds were analyzed using electrospray 
ionization (ESI) in positive and negative ion modes and atmospheric pressure chemical ionization (APCI) in 
positive mode. Agilent MassHunter IM-MS Browse software was used to manually derive CCS values for 
chemicals ionizable by each ion mode. In all ionization modes, over 50% of the tested compounds were 
detectable and demonstrated reproducibility of CCS values within +/-1% Å2. The database developed herein 
is critical for high-throughput suspect screening for contaminants in environmental samples to inform rapid 
exposure and risk assessment. 
 
 
02. Assessing avian toxicity resulting from the La Pampilla refinery oil spill in Peru 
 
Chris Lowrey-Dufour, Jon Doering, Michael Polito, Laura Basirico, Kevin Armbrust (Louisiana State 
University), and Carlos Braxtzo (Universidad Científica del Sur) 
 
 
On January 15, 2022 an oil refinery in Peru spilled more than 10,000 barrels of crude oil into the ocean 
resulting in at least 62 miles of the country’s central coastline becoming contaminated. The United Nations 
called this “the worst ecological disaster in Peru’s recent history”. A minimum of 1,200 oil-covered birds were 
found. Therefore, in order to assess the short- and long-term impacts on local seabirds, this project measured 
a suite of toxicity endpoints in blood collected from guanay cormorant (Phalacrocorax bougainvilli) from the 
impacted island of Pescadores and the unimpacted island of Ballestas. Cytochrome P450 1A activity, 
measured as ethoxyresorufin O-deethylase (EROD) was measured in red blood cells; while 42 polycyclic 
aromatic hydrocarbons (PAHs), glutathione peroxidase (GPx), thyroxin (T4), antioxidants, and RNA/DNA 
damage were measured in blood plasma. Birds from both islands had low concentrations of PAHs in their 
blood plasma with no difference regarding pattern or distribution. Similarly, there was no difference in EROD 
activity, an early biomarker of PAH exposure, between birds from the two islands. However, GPx activity, 
another common biomarker of PAH exposure, was significantly elevated in birds from the impacted island. T4 
and antioxidant levels were depressed in birds from the impacted island, which has previously been shown in 
birds exposed to oil. There was no RNA or DNA damage, a longer-term biomarker of PAH exposure, 
measured in blood plasma from birds from either island. Overall, these results suggest that birds from the 
impacted island may have been exposed to elevated concentrations of PAHs resulting from the oil spill, but 
long-term impacts of this exposure are unclear. 
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03. Methods for evaluating oxidative stress and inflammatory response due to polyethylene 
terephthalate (PET) microplastic and nanoplastic exposure. 
 
Zachery Kasuske (Texas Tech University), Sayyam Deshpande, Pratulya Ramprasad, Micah Green (Texas 
A&M University), and Jaclyn E., Cañas-Carrell (Texas Tech University) 
 
 
Nanoplastics (NPs) (1-100 nm), are unintentionally produced nanoscale objects derived by fragmentation or 
degradation of microplastics (MPs) (> 5mm) in the environment. Their environmental prevalence is currently 
poorly understood, and it is only recently that their potential impact has become apparent. As a result, the 
need for identification, quantification, and toxicity analysis of these emerging contaminants, is now recognized. 
Unlike pristine engineered nanomaterials (ENMs) whose biodistribution, bioaccumulation, bioactivity, and 
toxicity is dictated by their physiochemical properties, fragmented nanoplastics offer a non-uniform size and 
shape distribution at the nanoscale. This warrants investigation of how that diversity in properties along with 
their polymeric nature influences their biological and environmental toxicity and fate. Literature is lacking in 
regard to the effects of fragmentation mechanisms on micro/nano-plastics within the environment. A large 
portion of biological and toxicity studies have used pristine commercially available engineered nanoplastics, 
while these are excellent reference materials for initial characterization and control groups, they do not 
accurately represent the micro/nano-plastics present in the environment. This research aims to bridge the gap 
between pristine engineered nanoplastics, and the micro/nano-plastics found within the environment, 
mechanisms of action for fragmentation, and the effects on their physiochemical properties. 
 
 
 
04. Comparative analysis of bone and otolith mineralization and transcriptome changes due to 
ancestral BaP exposure 
 
Dylan Mack (Texas A&M University – Corpus Christi), Christina Loftin (Texas A&M University – Corpus 
Christi/Mississippi State University), Benjamin Walther (Texas A&M University – Corpus Christi/ University of 
Texas, Marine Science Institute– Port Aransas), and Frauke Seemann (Texas A&M University – Corpus 
Christi) 
 
 
Benzo[a]pyrene (BaP), is a polycyclic aromatic hydrocarbon and well-known carcinogen. Parental BaP 
exposure has been associated with developmental bone defects and increases risk factors for late-onset 
osteoporosis and hearing loss in offspring. While previous research repeatedly indicates that BaP has 
significant impacts on several body systems, additional research is warranted to unravel its impacts on 
calcified bone structures. The objective of this research is to examine the effects of ancestral BaP exposure 
on mineral composition and gene expression of the spine and otoliths using Japanese medaka (Oryzias 
latipes) as a model organism. mRNA will be extracted and analyzed for the spine (Col10a1, Col2a, Osterix, 
and Twist) and otoliths (chm1, Col2a, Osterix, Otolin1a, and Sparc). Mineral quantity assessment (Ba, Ca, Mg, 
Mn, P, K, Na, Sr) will be conducted using a LA-ICP-MS for both tissues. We expect parental BaP exposure to 
influence both the gene expression and mineral quantities of the calcified tissues with male medaka showing 
greater differences between the control and experimental groups. We also expect a greater difference in 
minerals more heavily influenced by endogenous factors (Ca, Mg, P, K, and Na), as well as strong positive 
relationships between the two tissues. The genes that heavily influence mineralization pathways are expected 
to be deregulated, especially Osterix as seen by previous research. We anticipate this information will 
influence public health policy and enhance therapeutic interventions. Additionally, information may also help 
improve the management and regulatory practices of coastal and freshwater fisheries in response to limiting 
BaP exposure. 
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05. Parental BaP exposure induces behavioral changes in adult male F1 medaka offspring 
 
Hunter Kulesz, Rijith Jayarajan, Hunter Chung, Rachel Roday, Kerri L. Ackerly, Kristin Nielsen, and Frauke 
Seemann (Texas A&M University – Corpus Christi) 
 
 
Benzo[a]pyrene (BaP) is an environmental toxicant known to induce transgenerational modifications in the 
bone integrity of Japanese medaka (Oryzias latipes). Previous research conducted on larval O. latipes 
suggests that ancestral BaP exposure may also induce modifications to larval swimming behavior, brain 
development, neurotransmitter activity and neuronal gene expression. It is hypothesized that these neuronal 
impacts are persistent in adult fish. To characterize the transgenerational behavior changes resulting from 
BaP exposure, a series of behavior experiments were performed using F1 adult male and female medaka. 
Individuals from five tank replicates containing two males and two females were introduced to three different 
experimental set-ups in 10-minute increments and recorded for software-based behavioral analysis. Lateral & 
diving swimming patterns as well as light/dark preference were assessed. The data indicate an increased 
affinity for darker environments and display increased patterns of lethargy in adult male fish with a parental 
exposure history. This is consistent with patterns previously observed in the larvae and is indicative of an 
increased stress response in the parentally exposed fish. Supplementary transcriptome will further inform 
about deregulated molecular pathways associated with neuronal signaling and brain integrity. Together with 
reduced swimming performance due to reduced bone mineralization, parental BaP exposure induced 
behavioral changes may render the individual more susceptible to predation, resulting in long-term decline of 
the population. Thus, the environmental impact of BaP exposure likely has a larger scope than currently 
reflected in the risk assessment. 
 
 
 
06. Cellular and tissue level assessment to identify BaP-induced transgenerational bone deformity in 
medaka fish 
 
Erik Gonzalez, Rijith Jayarajan, and Frauke Seemann (Texas A&M University – Corpus Christi) 
 
 
Benzo(a)pyrene (BaP), a polycyclic aromatic hydrocarbon, is emitted into the environment due to the 
insufficient combustion of organic substances such as tobacco, gas, and charred foods. Preliminary data 
demonstrates that ancestral BaP induced skeletal deformities in Japanese Medaka due to reduced osteoblast 
differentiation and activity. (Oryzias latipes). Using the unique twist:rfp/collagen10a1:gfp transgenic medaka 
strain, the osteoblast progenitor differentiation from onset of bone development (6 days post fertilization (dpf)) 
towards full mineralization (30 dpf) was assessed. In vivo fluorescence images of the anterior middle and 
posterior vertebrate segments taken every 6 days until 30dpf were analyzed for spatial and temporal 
distribution and density of the osteoblast progenitor cells. Ancestral BaP exposure significantly decreased 
fluorescence in the anterior, middle, and posterior regions of the vertebrae between 18-24dpf These changes 
occurred before a dorsal-ventral vertebral compression was observed at 28 dpf, thus indicating that ancestral 
BaP exposure reduces osteoblast differentiation and as a consequence bone mineralization. These data 
indicate that the risk for environmental BaP exposure needs to be re-assessed and may be more fare-
reaching than presently anticipated. 
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7. Assessing inherited post translational histone modifications in osteoblast subpopulations by 
immunohistochemistry and fluorescent microscopy 

Alexis Trujillo, Rijith Jayarajan, and Frauke Seemann (Texas A&M University-Corpus Christi) 
 
Environmental stressors, such as polycyclic aromatic hydrocarbons (PAHs), have been repeatedly associated 
with increased chances of developmental bone defects in offspring and are considered a risk factor for later 
life-stage osteoporosis. Prior research revealed parental exposure to environmentally relevant concentrations 
of benzo[a]pyrene (BaP) modulates offspring bone development. This may result in adult osteoporotic bone 
with deregulated gene expression induced through changes in the miRNA expression and gene-specific 
methylation pattern, but further research is required to explain the inherited phenotype. It is hypothesized that 
histone modifications in parentally BaP exposed offspring may play a dominant role in the epigenetically 
inherited bone phenotype. Recently published bone transcriptome data from adult male medaka highlighted 
the downregulation and upregulation of several histone enzymes. To understand the role of histone 
modification changes in osteoblasts, immunohistochemistry experiments will be conducted with selected 
histone modification antibodies for H3 tail methylation and H4 tail acetylation to assess their contribution to an 
osteoblast subpopulation-specific histone profile upon parental BaP exposure. F1 generation embryos, larvae, 
and adults from transgenic medaka strains (Oryzias latipes) will be assessed at critical bone development 
timepoints. This experiment will yield novel data on histone code of osteoblasts at selected stages during 
development and allow quantification of parental environmental pollutant exposure’s interference with 
chromatin structure regulation. Understanding the relationship between epigenetic modification and bone 
health will improve the understanding of ecological risk and public health impact of BaP/PAH pollution. Further 
addressing the hypothesis that BaP-induced histone modifications are inherited over generations and involved 
in bone formation. 
 
 
8. Characterize the community level PM and VOC pollution in Harris County, TX 2022 
Ayan Zeng and Hyun-Min Hwang (Texas Southern University) 
 
This study investigated the ambient PM2.5, PM10, and VOC concentrations at 22 Community Air Monitoring 
Program (CAMP) sites in Harris County, TX, in 2022. Annual mean PM2.5, PM10, and VOC concentrations 
were 4.55 µg/m3, 9.29 µg/m3, and 19.28 ppb, respectively. Highest daily (24-hour) mean PM2.5 concentration 
(52.18 µg/m3) was observed in winter at Tom Bass Park due to temperature inversion and contribution from 
concrete batch plants.  Highest daily mean PM10 concentration (368.39) was observed in April at North 
Channel Library, presumably due to desert sand blown from the Sahara desert. Highest daily mean VOC 
concentration315.1 ppb was observed in Bay area park, which located next to the large petrochemical 
facilities. The top 5 toxic VOCs were benzene, 1,3-butadiene, metallacyclopentene, n-hexane, and isoprene. 
there were over 23% of days that one of the six location’s daily average Benzene level exceeded the long-
term Air Monitoring Comparison Values (AMCV) level (1.4 ppb), for 1,3- Butadiene, there were 2 days that 
one of the six location’s daily average 1-3 Butadiene level exceeded the long term AMCV level (90 ppb). 
According to the 2020 National Emission Inventory, benzene (376,909 LB/annual) and 1-3 butadiene (396,075 
LB/annual) were among the top 10 emission pollutants (by volume) in Harris County. The GIS analysis shows 
that the high air pollution areas also had a high social vulnerability Index, meaning that these areas highly 
likely suffer a disproportional social and economic burden and health problems than other areas in Harris 
County. 
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9. BC2 - Dust and smoke air quality network: a validation of the TAP 
Lucas Senkbeil, Mackenzie Ramirez, Manisha Mehra (Baylor University), James H. Flynn III (University of 
Houston), Rebecca J. Sheesley, and Sascha Usenko (Baylor University) 
 
Particulate matter (PM) is known to have significant implications for both public health and climate change as 
a function of physical and chemical aerosol properties. Biomass burning and dust emissions may comprise a 
large fraction of fine particulate matter (PM2.5) and can come from a variety of both anthropogenic and 
biogenic sources. The Black and Brown Carbon (BC2) aerosol optical network, established in 2019 to 
evaluate smoke and dust, employs 15 tricolor absorption photometers (TAP) to provide real-time 
measurements of ambient aerosol absorption properties across the state of Texas. To better understand 
comparability between TAPs across the network, this co-location study will measure TAP instrument variability 
and characterize ideal operating parameters under ambient conditions. A flow sampling system was designed 
and constructed to provide sample air from the same source inlet to batches of 8 TAPs operated in parallel. 
During these experiments, absorption coefficients were recorded at three different wavelengths (640, 520, and 
365 nm) and monitored with changes to instrument parameters, including sample flow rate and optical 
transmission thresholds. Absorption coefficients for each wavelength and derived Absorption Ångström 
exponents (AAE) were correlated between instruments through linear regressions. The results presented aim 
to determine the limits of these parameters while retaining accuracy and good statistical agreement between 
reported TAP values. This study provides a unique opportunity to observe operational variability in a large 
sample size of real-time instruments. 
 
 
10. Exposure of 16HBE cells to high levels of diesel particulate matter and impact on oxidative stress 
and inflammation at 6- and 24-hour timepoints 
Olivia Lampe, Eva Vitucci, and Natalie Johnson (Texas A&M University) 
 

All combustion-derived particulate matter is understood to promote oxidative stress and inflammation to some 
extent in the lungs. There is also an established relationship between long-term exposure of ambient (PM) 
and an increase in mortality and morbidity. However, less is known about the inflammatory response at the 
low and high ends of the exposure range for PM. Therefore, it is crucial to understand how heme oxygenase 1 
(Hmox1) and pro-inflammatory cytokines, such as Il-8, respond in the early stages of a high-level exposure to 
PM. Human bronchial epithelial (16HBE) cells were exposed to a 0 μM, 100 μM and 150 μM suspension of 
SRM 2975 diesel particulate matter (DPM) for six and twenty-four hours. The mRNA was then collected to be 
analyzed via qRT-PCR to assess Hmox1 and Il-8 expression in the 16HBE cells. Overall, expression was 
significantly higher at the 6-hour time point than the 24-hour time point with Il-8 having a greater relative 
increase than Hmox1. It was also found that DPM concentration had no observed effect on Il-8 nor Hmox1 
expression at the 24-hour time point. This could suggest a peak period between DPM exposure and enhanced 
Il-8 and Hmox1 expression. This first stage of experiments serves as a control for conducting a suspension vs. 
ALI exposure model study which would determine the model used for in situ research exposure of ambient air 
pollution PM mixtures in environmental justice communities in the Greater Houston Area in Texas. 
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11. Overview of the BEAR-oNS project and preliminary 2022 results for aerosol analysis from 
Utqiagvik and Toolik, AK 
Tate Matthews, Rebecca Sheesley, Claire Moffett (Baylor University), Alex Guenther (University of California 
Riverside), Allison Welch, Claudia Czimczik, Hui Wang (University of California Irvine), Kelley Barsanti, and 
Afsara Tasnia (University of California Riverside) 
 

Due the Arctic climate rapidly changing, vegetation responds by releasing biogenic volatile organic 
compounds (BVOCs) into the atmosphere.  The BVOCs emitted react to form secondary organic aerosols 
which can lower air quality, causing public concern over human health. The Biogenic Emissions and Aerosol 
Response on the North Slope (BEAR-oNS) project is an integrated field and modeling project focused on 
quantifying biogenic emissions from tundra vegetation and subsequent organic aerosol production. The 
BEAR-oNS project will include targeted field campaigns across the North Slope of Alaska (NSA), laboratory 
analysis and modeling from the summers of 2022 and 2023. Here, we will present preliminary results for the 
Jul-Aug 2022 summer campaign. The preliminary results will include chemical analysis of total suspended 
particles (TSP) and fine particulate matter (PM2.5) collected at Utqiaġvik, AK, on the northern coast and at 
Toolik, AK, on the interior of the NSA. We will focus on potential differences between the coastal and interior 
NSA sites, along with biomass burning events that have taken place. 
 
 
12. Sources and concentration of hazardous volatile organic compounds (VOCs) in an industrialized 
urban location in Texas  
Jeewan Poudel, Sujan Shrestha, Manisha Mehra, Meghan Guagenti (Baylor University), Subin Yoon, Sergio 
Alvarez, Shan Zhou (University of Houston), Fangzhou Guo, Chun-Ying Chao (Rice University), James H 
Flynn (University of Houston), Robert J. Griffin (University of Houston and Roger Williams University), Sascha 
Usenko, and Rebecca J. Sheesley (Baylor University) 
 

The Corpus Christi region of Texas has seen a considerable increase in industrial and traffic emissions in 
recent years, which has the potential to negatively affect air quality of the region. In order to characterize the 
impact of local emissions and transported pollution on air quality in Corpus Christi, mobile and stationary field 
measurements were performed using the Baylor Mobile Air Quality Lab (MAQL2) in the Spring of 2021. During 
the campaign, stationary measurements were performed at Port Aransas (Gulf coast city near Corpus Christi), 
whereas mobile measurements were conducted across major industrial corridors, interstate highways and 
background locations in Corpus Christi.  In this study, we will focus on the mobile measurements of Volatile 
Organic Compounds (VOCs) conducted using a proton transfer reaction – mass spectrometer (PTR-MS). The 
PTR-MS was operated in select ion mode from mass to charge ratio (m/z) 31 to m/z 140 to detect VOCs 
including benzene, toluene, ethylbenzene, and xylene (BTEX), that are significant in terms of human 
exposure. Several hotspots of high concentrations of the VOCs (e.g., 6.19 ± 0.42 ppbv of benzene and 3.87 ± 
0.42 ppbv of toluene) were identified during the campaign. In addition, we used HYSPLIT backward trajectory 
model to investigate the influence of different air mass origins on ambient VOCs. Detailed results will be 
presented during the conference. 
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13. Asthma hospitalizations in Lubbock County Texas 2009-2021: is the answer (my friend) blowing in 
the wind?  
Sonia Munoz, Chip Shaw, Travis Cole, Duke Appiah (TTU Health Science Center), Todd Anderson, and 
Jacklyn E. Cañas-Carrell (TTU- ENTX) 
 
Public community health is an indicator of community air quality. Annually, costs from air pollution-related 
illnesses are estimated at $150 billion and result in over 100,000 premature deaths in the United States. 
Lubbock County, Texas, United States, is associated with hospitalizations caused by asthma due to 
environmental pollution factors. The proximity of residential areas to manufacturing sites is associated with an 
increased risk of respiratory distress due to airborne toxicants.  Annually, manufacturing facilities must report 
environmental release of contaminants to the United States Environmental Protection Agency (US EPA) Toxic 
Release Inventory (TRI). TRI indexes toxic chemicals that pose a threat to human and environmental health. 
The purpose of this study is to analyze the association between the release of toxic chemicals from industrial 
facilities and the prevalence of asthma cases within Lubbock County, Texas, over 13 years. Medical and 
chemical data reports were obtained from TTU HSC Clinical Data Warehouse and TRI, respectively. 
Preliminary results indicate a positive association between toxic chemical release and the prevalence of 
asthma cases per zip code. Individuals residing in proximity to manufacturing facilities releasing toxic 
emissions may have a higher risk of asthma-related hospitalization. These results indicate a need for in-depth 
exposure assessment to reduce community health risks and minimize these hospitalizations related to 
asthma. 
 
 
14. Air quality over Texas: the trends of greenhouse gases and covariations of air pollution 
Shannon Brown and Yang Li (Baylor University) 
 
Understanding long-term variations of greenhouse gases (GHGs) and air pollutants is vital in order to make 
effective climate mitigation strategies and to benefit human health. In the state of Texas, United States, the 
population, manufacturing, oil and gas sectors are all growing, and will release more GHGs. The degradation 
of air quality are key environmental concerns in Texas since many of its large cities are affected by air 
pollution. This significant growth indicates an urgent need to investigate how GHG emissions and air pollution 
change along with the statewide energy demand. Currently, researchers have studied various pollutants in 
large Texas cities. However, little research has been done on the correlation between increasing GHG 
emissions and air pollutants across the state in a long-term framework. This study will integrate simulation 
results from atmospheric chemical transport models with satellite and ground-based datasets to quantify and 
understand the trends of GHGs with a focus on carbon dioxide (CO2) and the covariations of key air 
pollutants, such as formaldehyde (HCHO) and nitrogen oxides (NOx), over the past seven years. The GEOS-
Chem (GC) chemistry module will be used to provide long-term, high-resolution simulations of chemical 
species over Texas. Satellite measurements from the Orbiting Carbon Observatory-2 (OCO-2), Ozone 
Monitoring Instrument (OMI), and ground measurements from the National Oceanic and Atmospheric 
Administration’s (NOAA) Earth System Research Laboratories will be used to evaluate modeling results. 
Correlations between the variations of CO2 and air pollutants will then be analyzed. This study could help 
Texas cities better manage their emissions and plan for the changing climate. 
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15. Characterizing Saharan dust transport and its impact on air quality in the southeastern US 
Krishnakumar AP, Manisha Mehra, Mackenzie Ramirez, Lucas Senkbeil, Prakash Sharma, Sujan Shrestha, 
Jeewan Poudel (Baylor University), James H. Flynn (University of Houston), Sascha Usenko, and Rebecca, J. 
Sheesley (Baylor University) 
 
Every year, Saharan dust is transported across the Atlantic Ocean to the Southeast United States (US). 
These Saharan dust events (SDEs) are considered a natural hazard with serious implications on the air 
quality and climate. In this study, aerosol optical properties from the Texas Commission on Environmental 
Quality (TCEQ) Black and Brown carbon (BC2) network in Texas have been used to characterize the 
transport and impact of Saharan dust in the Houston-Galveston region during the years 2020 through 2022. 
The network utilizes Tricolor Absorption Photometers (TAP) and Aurora nephelometers to measure aerosol 
absorption and scattering. The absorption and scattering Ångström exponents (AAE and SAE) derived from 
multi-wavelength aerosol optical measurements were used for identifying the SDE. The additional ground-
based measurements (PM10 and PM2.5) from collocated TCEQ air quality monitoring sites and satellite 
observations are used along with aerosol optical properties for the real-time identification of SDEs. In addition, 
we used the radiative transfer model to understand the impact of June 2020 SDE on aerosol radiative forcing 
over Texas. The model results showed that SDE resulting in warming of atmosphere at a rate of ~ 0.35 K day-
1. The warming caused by SDE adds to the urban heat stress which is becoming a growing public health 
concern. Detailed analysis and results will be presented during the meeting. 
 
 
16. Intercomparison study of absorption coefficients of light-absorbing aerosols measured by filter-
based absorption photometers in Houston, TX 
Prakash Sharma, Manisha Mehra, Sujan Shrestha, Kimberly Sauceda (Baylor University), James Flynn 
(University of Houston), Sascha Usenko, and Rebecca J. Sheesley (Baylor University) 
 
Measurement of optical properties of ambient aerosols is crucial for understanding their impact on air quality 
and climate. Black carbon is the primary absorber in urban aerosol, and accurate quantification of black 
carbon is crucial for understanding human exposure and potential health effects in urban areas. The goal of 
this study is to test the stability, accuracy, and detection capabilities of aerosol absorption instrumentation, 
focusing on filter-based techniques. We will also evaluate their applicability in locations influenced by different 
airmasses like industrial, urban, and coastal. Here, we compared the absorption coefficients measured using 
the two different filter-based instruments - Tricolor Absorption Photometer (TAP) and Particle Soot Absorption 
Photometer (PSAP). Aerosol absorption was measured during Tracking Aerosol Convection Experiment – 
Mapping Aerosol across Houston (TRACER-MAP) and TRACER-AQ2, which was a Texas Commission on 
Environmental Quality project. During the campaign, TAP was housed in Baylor Mobile Air Quality Lab 
(MAQL2) whereas PSAP was housed in the Department of Energy Atmospheric Radiation Measurement 
program’s mobile facility (AMF1). Although the methodology of these instruments is similar, there may be 
differences in the reported values. This difference can be associated with differences in sample inlet flows, 
filter material, dimension and material of sample inlet tube, and field measurement setup. It is important to 
evaluate this difference in absorption measurement to improve uncertainties associated with estimation of 
impact of aerosol on climate. Detailed results will be presented during the meeting. 
 
 
 
 
 
 
 



South Central SETAC 2023 

23 

 

 

 
 
17. Assessing the effects of immune aging on gene expression and immune function on Japanese 
Medaka 
Daniel Duran, Elizabeth DiBona, and Frauke Seemann (Texas A&M University-Corpus Christi) 
 
Prevalence of chronic inflammation increases with age, and may be aggravated by environmental exposures. 
Inflammatory disease incidence increases as protective immunity decreases during immune aging. To 
demonstrate the effects of age on innate immunity, Japanese medaka (Oryzias latipes) are used as a model 
to investigate sex-specific immune aging changes in immune gene expression and activity of phagocytes. 
Using real time-quantitative polymerase chain reaction (RT-qPCR) changes in expression of immune initiators 
(CRP, TLR5-soluble, TLR5-membrane, TCRb, MHCII), immune mediators (MYD88, NF-kb, C3, IL1b), and 
immune effectors (Lysozyme C, C8) are evaluated. A phagocytosis assay followed by flow cytometry (FCM) is 
used to evaluate changes in phagocytic activity of leukocytes. Data presented here demonstrates a critical 
decrease in expression of immune initiators (CRP, TLR5-soluble, TCRb, MHCII), mediators (MYD88, NF-kb, 
C3, IL1b), and effector (Lysozyme C) in both females and males after 11 months post hatching (mph). 
However, after 23 mph expression levels are not different from younger ages (3, 4, 5, 6, 7 mph) in females. 
Interestingly, both sexes had an upregulation for immune effector, C8, during this older age range (11-13 
mph). A reduction of the monocyte population with age is expected from FCM leukocyte population 
assessment. A decline in phagocytic activity between male and female during this age range (11-13 mph) of 
reduced immune gene expression is predicted.  Together these data will provide a cellular and molecular 
profile for immune aging in medaka, a useful tool for future immunological studies considering age as a factor 
affecting disease susceptibility. 
 
 
18. Developmental impacts of hypersalinity and per- and polyfluoroalkyl substances (PFAS) on early 
life stage Red Drum 
Tamara Rivera, Kathleen Roark, Kristin Nielsen, and Kerri Lynn Ackerly (The University of Texas at Austin) 
 
Estuaries are important sites for many biological and ecological processes, including acting as a nursery 
habitat for larval and juvenile red drum (Sciaenops ocellatus), a commercially and ecologically important 
species. Freshwater inflow from terrestrial sources and tidal inflow from the saline ocean cause natural salinity 
fluctuations and gradients. Human activity within watersheds can also disrupt flow regimes and alter 
freshwater input. Salinities outside of tolerated ranges are known to significantly impact development in fishes, 
but experimental data is limited in regard to red drum. There are also gaps in the data in regard to per- and 
polyfluoroalkyl substances (PFAS), a large class of manmade organofluorine compounds that are used in a 
variety of industrial and commercial applications. These compounds are highly mobile, persistent, and 
ubiquitously detected in sediment, soil, surface waters, wildlife, and humans. Estuarine habitats along the Gulf 
of Mexico are particularly vulnerable to PFAS contamination from a variety of sources, yet toxicological studies 
examining the effects of PFAS on aquatic biota overwhelmingly utilize freshwater models. Moreover, many 
commonly detected PFAS remain chronically understudied, with little to no ecotoxicological data available for 
evaluating ecological risk in impacted estuaries. Early life stage red drum (Sciaenops ocellatus) were selected 
as an estuarine model for the present study, due to their abundance in the Gulf of Mexico, which experiences 
both fluctuations in salinity and contamination by PFAS. Results of the present study address important gaps 
in our knowledge regarding the potential ecological risks associated with PFAS contamination and 
hypersalinity in estuarine systems. 
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19. PFAS in the avian brain: results from a controlled laboratory exposure study with Northern 
Bobwhite Quail 
Kenneth Kikanme, Adcharee Karnjanapiboonwong, Angappan Rameshkumar, and Todd Anderson (Texas 
Tech University) 
 
Per- and poly-fluoroalkyl substances (PFAS) are highly persistent chemicals commonly found in surface 
protectants and fire-fighting foams. PFAS have been linked to various adverse effects in laboratory animals, 
including tumors, lower reproductive success, and immunological effects. Avian species may be at particular 
risk due to their foraging habits. PFAS can enter the brain by disrupting tight junctions or binding to 
transporters. PFAS in the brain have been shown to cause cognitive disorder and alteration of 
neurotransmitters. This study aimed to investigate the presence of selected PFAS (PFOS, PFHxS, PFHxA, 
PFBS, PFHpA) in adult quail brains and to assess relationships among different PFAS. We had access to 
male:female pairs from chronic toxicity studies where adults were exposed to individual PFAS or binary 
mixtures through drinking water for at least 60 days. Whole brains were removed from the skull, extracted 
using QuEChERS, and then analyzed by LC-MS. PFAS were detected in the brains of exposed adult quail, 
while brains from control birds were ND. Despite similar average daily intakes, we observed higher 
concentrations of most PFAS in the brains of males versus females (for example, ADI = 2.45 x 10-3 mg 
PFOS/kg body weight/ day; Male = 122 ng PFOS/g brain, 47 ng PFOS:PFHxA/g brain; Female = 9 ng PFOS/g 
brain, 1 ng PFOS:PFHxA/g brain). Our study demonstrates the presence of PFAS in adult quail brain tissue. 
Next, we will look for PFAS in chick brains hatched from eggs laid by these same adults. 
 
 
20. Detecting perfluoroalkyl substances in liver serum and skin of green turtles from the Northwestern 
Gulf of Mexico 
Sangeetha Puthigai, Yina Liu, Pamela Plotkin, Natalie Wildermann, and Michael Shields (Texas A&M 
University) 
 
Per- and poly-fluoroalkyl substances (PFAS) are a diverse group of chemicals widely used in industrial and 
commercial products. They are persistent, have known toxicity, and are mobile in aquatic ecosystems. We 
measured concentrations of 20 different PFAS in the skin (n = 26) and liver serum (n = 14) from juvenile green 
turtles (Chelonia mydas) collected near Matagorda Bay in Texas. Twelve individuals had paired liver serum 
and skin. Green turtles are protected animals and are considered threatened in Texas. Understanding their 
exposure to chemical contaminants, such as PFAS, helps inform conservation decisions. Additionally, older 
juvenile green turtles display foraging site fidelity, and their exposure to PFAS can give insight into 
contamination in their foraging grounds. In this study, PFAS were extracted from collected tissues using a 
quick easy cheap effective rugged safe (QuEChERS) extraction method and were analyzed using liquid 
chromatography-mass spectrometry (LC-MS). Perfluorooctanoic sulfonic acid (PFOS), a predominating PFAS 
compound in environmental and animal samples, was detected in 85% of the skin samples and 100% of the 
liver serum samples, and concentrations were not significantly different between the tissues (two-sided t-test, 
p < 0.05). This study will highlight the potential to use less-invasive skin sampling to screen for PFAS 
exposure in green turtles. 
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21. Short-chain per- and polyfluoralkyl substances (PFAS) effects on oxidative stress biomarkers in 
human liver, kidney, muscle, and microglia cell lines 
Camryn Koperski, Megan Solan, Sanjanaa Senthilkumar, and Ramon Lavado (Baylor University) 
 
Long-chain per- and polyfluoralkyl substances (PFAS) are ubiquitous contaminants implicated in the induction 
of intracellular reactive oxygen species (ROS), compromising antioxidant defense mechanisms in vitro and in 
vivo. While a handful of studies have assessed oxidative stress effects by PFAS, few specifically address 
short-chain PFAS. We conducted an evaluation of oxidative stress biomarkers in vitro following exposures to 
low (1 nM) and high (1 μM) concentrations of five short-chain PFAS compounds: perfluorobutanesulfonic acid 
(PFBS), perfluorohexanoic acid (PFHxA), [undecafluoro-2-methyl-3-oxahexanoic acid (HFPO-DA)], 6:2 
fluorotelomer alcohol (6:2 FTOH) and perfluorohexanesulfonic acid (PFHxS). We conducted experiments in 
human kidney (HEK293-hTLR2), liver (HepaRG), microglia (HMC-3), and muscle (RMS-13) cell lines. 
Fluorescence microscopy measurements in HepaRG cells indicated ROS generation in cells exposed to 
PFBS and PFHxA for 24 h. Antioxidant enzyme activities were determined following 24 h short-chain PFAS 
exposures in HepaRG, HEK293-hTLR2, HMC-3, and RMS-13. Notably, exposure to PFBS for 24 h increased 
the activity of GPX in all four cell types at 1 μM and 1 nM in HepaRG and RMS-13 cells. Every short-chain 
PFAS evaluated, except for PFHxS, increased the activity of at least one antioxidant enzyme. To our 
knowledge, this is the first study of its kind to explore antioxidant defense alterations to microglia and muscle 
cell lines by PFAS. The findings of this study hold great potential to contribute to the limited understanding of 
short-chain PFAS mechanisms of toxicity and provide data necessary to inform the human health risk 
assessment process. 
 
 
22. Spatial and temporal variations in metal concentrations in water and sediment of the greater 
Houston area watersheds 
Sekinat Atobiloye, Momoh Yakubu, Folasade Adedoyin, and Titilope Bukunmi-Omidiran (Texas Southern 
University) 
 
Greater Houston is one of the most populous metropolises in the U.S. and it is known for its winding network 
of waterways used for recreation. Increasing population and human activities that have resulted in 
environmental changes along watersheds in the area have impacted the quality of water in the watersheds. 
Several studies have demonstrated the presence of metals in water and soil from the area, however, very few 
studies investigated the occurrence of metals in water and sediment from this area as an integrated part of the 
aquatic ecosystem. This study seeks to reveal the spatial and temporal variations in metal concentrations in 
surface water and sediments from five watersheds in the Greater Houston area. A total of 90 water and 54 
sediment samples were collected from three locations along the length of the major waterway in each 
watershed. EPA methods 3015a and 3051 were used for the preparation of the water and sediment samples 
respectively, prior to analysis using ICP-MS. Results of this study revealed Cu, Ni, and Zn at levels exceeding 
the local criteria for aquatic life protection in the water samples. The concentrations of all metals in the 
sediment samples, except Pb in upstream Hunting bayou, were below the local screening levels. Pb was 
detected at an average of 151.61mg/kg in sediments collected from upstream Hunting bayou in the winter, this 
concentration is about 118% of the local screening level. The concentrations of all metals in the water 
samples, except Fe, were lower in the winter. In the sediment samples, most of the identified transition metals 
were higher in winter. All other metals were lower in the winter compared to the summer. The data from this 
study serves as an impetus for the continuous monitoring of the levels of metals in the Greater Houston 
watersheds. 
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23. Dietary transfer of mercury from Apple Snails to the Everglade Snail Kite in Central and Southern 
Florida, USA 
Celeste Ortega-Rodriguez, Brianne Soulen (University of North Texas), Ellen P Robertson, Robert J Fletcher 
(University of Florida), Anthony D Sowers (Bureau of Land Management), and Aaron P Roberts (University of 
North Texas) 
 
Found in aquatic ecosystems, mercury (Hg) is a non-essential metal hazardous to wildlife. The Everglade 
snail kite (Rostrahamus sociabilis) is a federally endangered raptor known to exclusively feed upon freshwater 
apple snails (Pomacea sp.). However, concentrations of Hg in apple snails and snail kites has not been 
extensively studied. Here we determined concentrations of total Hg (THg) in the native Florida apple snail (P. 
paludosa), the invasive apple snail (P. maculate), and juvenile snail kite feathers across central and southern 
Florida to examine the relationship between Hg contamination in apple snails and juvenile snail kites. Samples 
were analyzed for Hg using a Milestone DMA-80 direct Hg analyzer. To estimate Hg exposure to Everglade 
snail kites, potential daily intakes of Hg (Dipot) per body weight were calculated. In the present study, we 
found native and exotic apple snail THg concentrations were not significantly different. Mean THg for 
combined snail types was 94.80 + 49.76 ng/g ww (range: 12.25 – 278.91 ng/g ww). Mean THg concentration 
in Everglade snail kite feathers was 313.62 + 302.23 ng/g dw (range: 21.84 – 2380.9 ng/g dw). For sites with 
both apple snail and snail kite samples, we found a positive correlation (r2 = 0.8622) between THg 
concentrations. Snails in the present study were divided into two shell size categories: 30 – 65 mm (preferred 
snail kite snail selection range) and > 65 mm (above snail kite snail selection range). Apple snails with shell 
lengths ranging from 30 – 65 mm had a mean THg concentration of 91.90 + 44.78 ng/g ww (range: 25.70 – 
216.61 ng/g ww). Apple snails with shell lengths greater than 65 mm had a mean THg concentration of 97.04 
+ 53.61 ng/g ww (range: 12.25 – 278.91 ng/g ww). We found that THg concentrations for the two shell size 
categories did not significantly differ. For Everglade snail kites, Dipot were found to be below the LOAEL for 
snail kites foraging exclusively on apple snails ranging from 30-65 mm. However, Dipot may exceed LOAEL 
values if kites forage exclusively on snails over 65 mm. This study is the first to examine the relationship 
between Hg contamination in apple snails and snail kites. The results of the present study indicate that Hg can 
be dietarily transferred from apple snails to snail kites and suggest that snail kites foraging exclusively on 
large apple snails (>65 mm shell length) may be exposed to Hg concentrations that can pose a health risk to 
the Everglade snail kite. 
 
 
24. Assessing effects of two plastic additives (individually and in a mixture) on Zebrafish (Danio rerio) 
exposed to varying concentrations 
 
Carlos Mazariegos-Ortiz and Jaclyn Canas-Carrell (Texas Tech University) 
 
 
Plastic additives (PAs) are the core component in manufacturing plastic objects. PAs help plastics to maintain 
properties like flexibility, fire resistance, or antioxidative conditions. However, PAs are not chemically bonded 
but physically adsorbed, which means they can easily be separated from the original structure due to 
environmental factors such as temperature and ultraviolet light. Studies of PAs have increased in recent years 
due to the possibility of leaching and the likelihood of accumulation in living organisms. Zebrafish have 
emerged as an in vivo model for studying PAs and their toxicological effects. This study aims to develop a 
better comprehension of the behavior, hepatotoxicity, gene expression, and fertilization success of zebrafish 
exposed to different environmentally reported concentrations of bis-(2-diethyl hexyl) phthalate (DEHP) and 
nonylphenol (NP). Since DEHP and NP are not soluble in water, a dimethyl sulfoxide solution will be used to 
prepare experimental solutions and mixed with culture water. Then, zebrafish larvae from the same parental 
parents will be put in 5 mL plate wells to assess acute behavior response (2 to 144 hours post fertilization) 
using a DanioVision chamber; malformations and survival will also be evaluated. In addition, zebrafish adults 
(male/female) will be put in a 1-gal aquarium and kept for one month to evaluate chronic exposure to PAs and 
assess hepatoxic effects, gene expression, and fertilization success. The results of this study will allow a 
better understanding of PAs as emerging contaminants and their effects on living organisms.   
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25. Pharmaceutical bioaccumulation and disposition in fish across trophic positions  
 
Jaylen Sims, Alexander Cole, Zachary Moran, Charles Mansfield, Bianca Possamai, Macarena Rojo, Ryan 
King, Cole Matson, and Bryan Brooks (Baylor University) 
 
 
Bioaccumulation of pharmaceuticals by aquatic organisms continues to receive attention by the scientific 
community. However, the disposition among tissue compartments of fish species has been less investigated, 
particularly among trophic positions. Herein, a biological based read-across hypothesis may be useful to 
understand contaminant disposition within fish. Thus, we examined fish from the Brazos River, Texas, which is 
influenced by wastewater effluent discharge. Effluent and surface water samples, longnose gar (L. osseus; 
LNG), gizzard shad (D. cepedianum; GS), and smallmouth buffalo (I. bubalus; SMB), were collected and 
dissected for select tissues and plasma. Water, tissues, and plasma were analyzed via isotope dilution liquid 
chromatography tandem mass spectrometry. Selective serotonin reuptake inhibitors (SSRIs), fluoxetine and 
sertraline, and their primary metabolites were detected in at least one tissue of all three species. Within each 
species, brain and liver contained the highest levels of the SSRIs compared to plasma and other investigated 
tissues, which is consistent with previous reports of pharmaceutical accumulation in other species paralleling 
human disposition patterns. However, we observed accumulation differences among specific tissue types and 
species. For example, mean levels of sertraline in brain tissue were 13.4 µg/kg in GS and 1.1 µg/kg in LNG, 
respectively, and mean liver concentrations were 1.5 µg/kg in GS and 6.8 µg/kg in LNG, respectively. In 
contrast, SMB did not consistently accumulate SSRIs to detectable levels.  Future efforts are necessary to 
understand bioaccumulation and internal dispositional differences among fish species occupying different 
trophic positions.  

 

 
26. Global occurrence and water quality hazards of synthetic glucocorticoids in wastewater effluent 
and surface waters 
 
Alexander Cole and Bryan Brooks (Baylor University)  
 
 
With growing urban population density across the globe comes the increase in pharmaceutical usage. The 
most rapid expansion is currently in economically disadvantaged nations, where wastewater treatment and 
other chemical and waste management activities are often limited or nonexistent. We conducted a global 
scanning assessment of synthetic glucocorticoids in wastewater effluent and freshwater systems. Thirty-eight 
synthetic glucocorticoids were identified, and a critical review of available literature was performed. 
Subsequently, we developed environmental exposure distributions (EEDs) for synthetic glucocorticoids, and 
further considered glucocorticoid receptor agonistic activity measured via in vitro bioassay methods. When 
sufficient data was available, we then performed probabilistic environmental hazard assessments (PEHAs) 
using predicted non-effect concentrations (PNECs), therapeutic hazard values (THVs) and in vitro bioactivity 
information for specific glucocorticoids gathered from EPA’s CompTox Chemicals Dashboard. While 
occurrence of synthetic glucocorticoids was reported across the globe, data were minimal for Africa, western 
Asia, Oceania and a majority of the Americas. A vast majority of bioanalytical surveillance data came from the 
United States of America. In addition, we critically examined aquatic toxicology information for these 
substances and subsequently identified a lack of sub lethal toxicity data for non-target species across 
compounds. These critical reviews and meta-analyses elucidate important data gaps in our current 
understanding of synthetic glucocorticoids in the environment and promise to inform environmentally relevant 
aquatic toxicology studies in the future.   
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27. Toxicity of polyvinyl chloride microplastics and plastic additive dibutyl phthalate on the Green-
lipped Mussel, Perna canaliculus, after individual and combined exposure 
 
Camille Baettig (Cawthron Institute, University of Auckland), Olivier Laroche (Cawthron Institute), Amy 
Ockenden (University of Auckland), Kirsty F. Smith (Cawthron Institute, University of Auckland), Gavin Lear 
(University of Auckland), and Louis A. Tremblay (Cawthron Institute, University of Auckland) 
 
 
Microplastics (MPs) are ubiquitous in marine environments occurring from surface waters to sediments and 
are an increasing concern for filter feeding organisms. Plastic polymers have an assortment of compounds 
added to alter their properties during manufacture, e.g., plasticizers such as dibutyl phthalate (DBP). Most 
additives are physically bound to the plastic rather than chemically, leading to leaching from the plastics into 
the aquatic environment or into organisms after ingestion. Because of this leaching effect, we propose that MP 
can potentially harm the organism via three mechanisms: 1) through the physical MP interaction with 
organisms, 2) the toxic effect of additives leaching from the MP, or 3) a combined effect of MP and additive. 
The aim of this study is to elucidate the effects of polyvinyl chloride (PVC) MPs alone, plastic additive DBP 
alone, and PVC MPs with DBP incorporated. Early adult green-lipped mussels, Perna canaliculus, were 
exposed to pristine PVC MPs (900 μg L–1), DBP (270 μg L–1), and PVC MP with DBP incorporated (900 μg 
L–1) for seven days. To understand the potential mechanisms and modes of action behind both polymer and 
contaminant stressors whole transcriptome analysis was performed. By implementing the transcriptomic 
approach, we will gain insight into the effects of PVC MPs and DBP across the whole genome, allowing for 
quantitative assessment of these changes and discovery of novel pathways affected by MPs and DBP in P. 
canaliculus. These results will provide invaluable knowledge that can be extrapolated to other MPs and 
phthalate plasticizers for future studies. 

 

 
28. Rapid adaptation to anthropogenic stressors in Gulf Killifish (Fundulus grandis) from Nueces Bay, 
Texas 
 
Rachel Walkup, London Steele, and Cole Matson (Baylor University) 
 
 
Nueces Bay, located in Corpus Christi, Texas, is a major center of oil refineries and other industrial activities 
and has significant levels of persistent pollutants including dioxins, furans, polycyclic aromatic hydrocarbons 
(PAHs), and polychlorinated biphenyls (PCBs). The gulf killifish, Fundulus grandis, is an estuarine species of 
fish that is known to inhabit Nueces Bay and the Gulf of Mexico and F. grandis populations from Houston, 
Texas have demonstrated resistance to PCB-induced cardiac teratogenesis due to a genetic deletion from a 
hybridization event with F. grandis’ sister species Fundulus heteroclitus. In this study, F. grandis embryos 
spawned from individuals collected from two sites in Nueces Bay were exposed to varying doses of PCB-126 
and then screened for heart deformities after 144 hours. Both populations displayed significant resistance to 
PCB-induced cardiac teratogenesis when compared to reference populations. This is only the second 
instance of a documented adapted population of F. grandis. Additionally, Corpus Christi populations displayed 
lower basal and induced cytochrome P450A (CYP1A) activity indicating that a recalcitrant AHR pathway may 
be a plausible mechanism for PCB resistance. This would be consistent with previous observations in both 
resistant F. grandis populations from Houston, Texas as well as in populations of the sister species Fundulus 
heteroclitus which is used as a well-established model in evolutionary toxicology. 
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29. Innovations in marine toxicity testing: fish embryo and mysid tests as replacements for larval test 
 
Katie Solomons, Dalton Allen, and Marlo Jeffries (Texas Christian University) 
 
 
Marine environments are at risk of contamination from oil refinery effluents, major oil spills, and wastewater 
runoff. To identify and mitigate such risks, the EPA requires toxicity testing of marine effluents. The larval 
growth and survival (LGS) test, featuring either sheepshead minnows (SHMs) or inland silversides (INS), is 
currently used to screen marine effluents for acute toxicity; however, the use of fish larvae represents an 
animal welfare concern, especially in light of legislation calling for adherence to the 3Rs of animal research. 
The fish embryo toxicity (FET) test and mysid growth and survival (MGS) test may represent viable 
alternatives to LGS tests as the FET test uses fish embryos (which are thought to experience less pain than 
older fish), while the MGS test uses invertebrates. The objective of this study was to determine if the FET 
and/or the MGS tests produce similar results as the LGS. To accomplish this, INS LGS, SHM LGS, INS FET, 
SHM FET, and MGS tests were run using phenanthrene, an environmentally-relevant component of crude oil. 
Results revealed that the LC50 values obtained from the MGS and INS LGS tests were comparable and that 
both were significantly lower than that of the other test types, suggesting that the MGS test may be a viable 
replacement for the LGS tests. This was further substantiated when growth metrics were evaluated. In 
contrast, the LC50 values obtained from both FET tests were significantly higher than those of the other test 
types indicating a relative lack of sensitivity. However, when hatchability was included as a test metric, the 
sensitivity of the INS and SHM FET was enhanced indicating that the inclusion of hatch may improve FET test 
performance.  

 
 
30. Marine effluent toxicity testing: an initial comparison of alternative methods 
Dalton Allen, Maddie Wiencek, Michaela Kelly, and Marlo Jerries (Texas Christian University) 
 
Current regulations require that effluents discharged into aquatic receiving environments be assessed for 
potential toxicity often using standardized fish. Though these methods have proven effective in identifying 
toxic effluents, recent legislation demands that alternatives promoting animal welfare be utilized whenever 
possible. This has spurred the development of alternative testing strategies, such as the zebrafish embryo 
toxicity (FET) test, for use in freshwater toxicity assessments. However, there are a lack of analogous 
alternatives for marine effluent testing. As such, the goal of this study was to improve the welfare of fish 
utilized in marine effluent toxicity tests by comparing two standardized test methods (the sheepshead minnow 
and inland silverside larval growth and survival (LGS) tests) to three potential alternative test methods (the 
sheepshead minnow and inland silverside FET tests and the mysid survival and growth test). To accomplish 
this, each toxicity test was used to evaluate the toxicity of 3,4-dichloroaniline (DCA), a common reference 
toxicant. The resultant toxicity values, including median lethal concentrations (LC50s), were determined and 
compared between test types. The results of this comparison showed no significant differences between the 
LC50 values determined via the inland silverside LGS, sheepshead minnow LGS, and mysid tests. However, 
the LC50 values derived from the inland silverside and sheepshead minnow FET tests were found to be 
significantly higher than the other test types indicating reduced sensitivity relative to the other test types. 
Based upon initial results, the mysid test appears to represent a comparable alternative to the LGS tests for 
acute toxicity testing.  
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31. Developing an assay to assess neurobehavioral impacts of environmental contaminants in 
Fathead minnows (Pimephales promelas) 
Vaibhavi Srinivasan, Alexis Khursigara, and Aaron Roberts (University of North Texas) 
 
Adverse effects on the neurobehaviors of fishes due to environmental toxicants can have a serious impact in 
their cognitive abilities to learn and memorize. Cognitive processes like learning and memory are important for 
fishes as they have an important role in predator avoidance, identifying mates, accessing food and for spatial 
orientation. Associating a particular cue to a negative stimulus and remembering it, aids the fish in avoiding 
threats in their environments. Neurobehavioral assays in fishes have been developed and widely used to 
evaluate the effects of various environmental toxicants that can impair motor and cognitive processes. This 
learning assay used a T maze to study learning behaviors in Fathead minnows (Pimephales promelas) and to 
determine if this was a viable learning assay for minnows. Fish were subjected to 5 days of training in the T 
maze where one end was a positive stimulus zone (fish received food reward) and the other end was a 
negative stimulus zone (water agitation). Both of the zones were marked with a visual cue. Time taken to 
reach the positive zone, number of visits to both zones and time spent in both zones were recorded for pre 
and post training. Post training, fish avoided the negative stimulus zone altogether and preferred to be near or 
in the positive stimulus zone. Reductions in the number of visits and time spent in the negative zone 
demonstrate that the fish has learned to associate visual cues with the positive and negative zones. This 
preliminary data further shows that this is a viable assay to test learning in fathead minnows and thus 
suggests that this assay can be applied in ecotoxicological fields to determine neurobehavioral toxicities of 
different environmental toxicants.  
 
 
 
32. Does age really matter? Examining age-specific proteomic and behavioral responses of Zebrafish 
(Danio rerio) to a model toxicant  
Abigail Henke, Kevin Stroski, Laura Langan, and Bryan, Brooks (Baylor University) 
 
Toxicological safety data for environmental contaminants is necessary to characterize hazards and risks to 
both human and ecological health, yet is deficient for most existing chemicals. These deficiencies, coupled 
with the significant time and monetary costs of traditional toxicity testing, have prompted a shift towards 
methods that reduce the number of animals.  Due to their high fecundity, rapid development, and sensitivity, 
current in vivo screening measures commonly utilize embryonic fish as toxicity models such as the fish 
embryo toxicity (FET) test. Previous research from our lab identified that larval zebrafish exposed to the 
antihistamine diphenhydramine (DPH) demonstrate increased mortality, uptake, and behavioral toxicity when 
compared to the embryonic stage. However, whether molecular initiation events influenced such age-specific 
differences was not investigated. We examined this research gap by analyzing changes in protein expression 
and behavior of zebrafish exposed to DPH at sublethal concentrations across embryonic and early larval 
stages. Analysis of photolocomotor behavior confirmed previously observed dose-dependent responses to 
DPH, and age-specific responses differed following DPH exposure. Proteomic analysis identified >3200 
proteins (at 1% false discovery rate), resulting in differential expression of proteins implicated in 
morphogenesis, angiogenesis, and neural development. By contrasting changes in behavior and whole-body 
protein expression across different developmental and exposure conditions, this study provides a basis to 
further examine how age-specific sensitivities affect early life-stage response to toxicants. 
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33. Does photo-induced crude oil toxicity alter visual acuity and behavior in larval red drum 
(Sciaenops ocellatus)? 
Rachel Leads, Alexis Khursigara, Corey Green, and Aaron Roberts (University of North Texas) 
 
Ultraviolet (UV) radiation from sunlight can significantly increase the toxicity of polycyclic aromatic 
hydrocarbons (PAHs) from crude oil in the aquatic environment through photo-induced toxicity. Increased 
mortality due to photo-induced PAH toxicity is well documented in early life stage (ELS) fish and invertebrate 
species. However, little is known about the sublethal impacts of photo-induced PAH toxicity. At the sub-
organismal level, previous research in ELS red drum (Sciaenops ocellatus) has shown that sublethal co-
exposure to UV and crude oil can induce cell death in eye and skin tissue and can alter transcriptomic 
pathways relating to phototransduction, eye development, and dermatological disease. Because eye tissue 
and vision-associated pathways can be sensitive targets of photo-induced toxicity, the present study 
investigated the impact of sublethal co-exposure to UV and crude oil on visual acuity and visually-mediated 
prey capture behavior in larval red drum. Larval red drum (21 days post fertilization) were exposed to a low 
(<1 µg/L tPAH50) concentration of crude oil in the presence or absence of UV. Visual acuity was assessed 
using an optomotor response (OMR) assay and prey capture ability was assessed by determining the number 
of prey items (Artemia sp. nauplii) captured within 10 minutes. Across treatments, visual acuity and prey 
capture behavior were not significantly impacted by UV, oil, or their co-exposure. These results suggest that 
photo-induced PAH toxicity did not alter whole-organism behavioral responses at the oil concentration and 
larval life stage tested, despite the possibility of toxic effects at the cell and molecular levels. Assessing 
behavioral responses to contaminant exposure is important for better understanding potential impacts to 
survival and ecological performance. 
 
 
 
34. Temperature and UV interactions: implication for phototoxicity in fish  
Alexis Khursigara, Rachel Leads, and Aaron Roberts (University of North Texas) 
 
In the natural environment, fish are rarely exposed to one stressor at a time. Previous research has shown 
that polycyclic aromatic hydrocarbons (PAHs) are phototoxic, a phenomenon in which PAHs become more 
toxic in the presence of ultraviolet (UV) radiation. However, little is known about the effects of additional 
stressors on phototoxicity. To date, only one study has looked at the effects of temperature on phototoxicity in 
early life stage fish. The goal of this study is to understand the interactive effects of temperature and UV 
radiation, and the implications it can have for phototoxicity in early life stage fish. In an initial study, larval 
zebrafish were exposed to artificial UV light or fluorescent lighting at three different rearing temperatures for 
96 hours following fertilization. UV exposure and temperature had a significant interactive effect on the 
number of fish hatched after 96 hours. Total length, standard length, spine length, eye area, and iris area in 
surviving fish were affected by either temperature or UV. Only yolk sac area was significantly affected by 
temperature and UV. Given that previous work has shown that UV and oil co-exposure impair eye 
development, and eye development was impacted by temperature, the additional stress of varying 
temperatures are likely to exacerbate these effects of phototoxicity on eye development.  
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35. Exposure of Zebrafish larvae to water accommodated fractions of weathered crude oil alters 
steroid hormone concentrations with minimal effect on cholesterol 
Edward Mager, Edwin Price, Fabrizio Bonatesta (University of North Texas), Victoria McGruer, Daniel Schlenk 
(UC Riverside), and Aaron Roberts (University of North Texas) 
 
Crude oil has multiple toxic effects in fish, particularly during their early life stages. Recent transcriptomics 
studies have highlighted a potential effect on cholesterol homeostasis and biosynthesis, but have not 
investigated effects on steroid hormones, which are biosynthetically downstream metabolites of cholesterol. 
We exposed zebrafish (Danio rerio) embryos and larvae to 3 concentrations of a high energy water 
accommodated fraction (HEWAF) of crude oil and measured effects on cholesterol and steroid hormones at 
48 and 96 h post fertilization (hpf). HEWAF exposure caused a small decrease in cholesterol at 96 hpf but not 
48 hpf. HEWAF-exposed larvae had higher levels of androstenedione, testosterone, estradiol, cortisol, 
corticosterone, and progesterone at 96 hpf compared to controls, while effects at 48 hpf were more modest or 
not present. 2-Methoxyestradiol was lower following HEWAF exposure at both time points. 
Dihydrotestosterone was elevated in one HEWAF concentration at 48 hpf only. Our results suggest that 
hormone imbalance may be an important toxic effect of oil HEWAF exposure despite no major effect on their 
biosynthetic precursor cholesterol. 
 

 
 
36. Embryonic activation of the Ah Receptor in fishes leading to reproductive failure, via epigenetic 
down-regulation of GnRHR 
Cameron Collins, Jon Doering (Louisiana State University), and Steve Wiseman (University of Lethbridge) 
 
This adverse outcome pathway (AOP) describes the linkage between activation of the aryl hydrocarbon receptor 
(AHR) in embryos of fishes and reproductive failure at adulthood. The AHR is expressed by at least 3 hours 
post-fertilization. Environmental contaminants with a planar structure can activate the AHR, including polycyclic 
aromatic hydrocarbons (PAHs) and dioxin-like compounds (DLCs). Following activation of the AHR in embryos 
is an up-regulation of DNA methyltransferases (DNMTs) which manage DNA methylation. An increase in 
expression of DNMTs results in the hypermethylation of the promoter region of genes which can cause life-long 
and transgenerational down-regulation in expression. Down-regulation in expression of reproductive genes in 
female fishes, such as gonadotropin releasing hormone receptors (GnRHRs), aromatase (CYP19), or 
cholesterol side-chain cleavage enzyme (CYP11), can decrease synthesis of sex steroids, such as estrogen 
(E2). In female fish, E2 activates the estrogen receptor (ER) which drives production of the egg-yolk precursor 
protein, vitellogenin (VTG).  Less E2 reduces the production of vitellogenin (VTG), decreasing the ability of 
female fish to produce viable eggs. Linkages in this AOP have been shown through studies of zebrafish exposed 
to the PAH, benzo[a]pyrene. However, quantitative response-response relationships and relevance to other 
fishes are unknown. A quantitative understanding of the linkages from initial exposure of embryos to 
reproductive failure at adulthood would allow for this AOP to be referred to when conducting ecological risk 
assessments, and guide more objective risk assessments of the sublethal and long-term impacts of exposure 
to chemicals that activate the AHR. 
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37. Functional analysis of miR-199a as regulator of BaP-induced transgenerational bone deformities in 
Japanese medaka 
Rijith Jayarajan, Erik Gonzales, Alexis Trujillo, Daniel Duran, Remi Labeille, and Frauke Seemann (Texas 
A&M University-Corpus Christi) 
 
Bone diseases like osteoporosis are of global concern, as they increase the fracture risk in elderly. The 
ubiquitous eco-toxicant benzo(a)pyrene (BaP) can cause bone thinning in a transgenerational manner. 
Ancestral BaP exposure is suspected to alter the epigenetic profile in bone tissue. Previous transcriptomic 
studies in vertebral tissue of adult male Japanese medaka (Oryzias latipes) indicated a role of miR199a in 
developing ancestral BaP exposure-induced bone phenotype. To understand the role of miR-199a on bone 
maturation and osteoblast differentiation, the effects of miR199a-3p agonists and antagonists injection (700 pg) 
at 3 days post-fertilized (dpf) medaka embryos were studied. The area and intensity of calcification were 
assessed in wild-type medaka. Twist:dsred/col10a1:gfp and col10a1:gfp/osx:mCherry transgenic lines were 
used to assess osteoblast differentiation. A reduction in the calcified area and bone thickness upon agonist 
injection at 24-30 dpf was identified. While the antagonists increased the area and thickness of calcification at 
24-30 dpf. The spatial distribution and the density of twist+ mesenchymal stem cells were reduced at 30 dpf. A 
significant reduction upon agonist injection was noted in the density of col10+ osteochondro progenitors. Spatial 
distribution and density of osx+ premature osteoblasts were reduced upon agonist injection. Bone gene 
expression assessments in 25 dpf medaka larvae revealed a likely inhibitory effect of miR199a-3p on bone 
development. Overall, experiments confirmed the role of miR199a-3p in causing bone impairments. This study 
may aid in developing markers for assessing BaP-induced bone deformities, leading to improved prevention 
and treatment strategies.  
 
 
 
38. Impacts of pavement condition on fine sediment particle load in roadway stormwater runoff 
Janyl Madykova, Hyun-Min Hwang (Texas Southern University), Russell Wigart (El Dorado County, South 
Lake Tahoe), and Andrea Buston (Tahoe Resource Conservation District) 
 
Pavement deterioration has not been recognized as a major source of fine sediment particles (FSP; < 20 µm) 
that should be mitigated to help improve the clarity of Lake Tahoe. This study investigated impacts of asphalt 
pavement condition on FSP loads in roadway stormwater runoff in South Lake Tahoe. Stormwater samples 
were collected before and after pavement rehabilitation. Pavement condition index was improved from 29 (poor) 
to 99 (excellent) after the rehabilitation. Samples were analyzed for elements and organic markers (e.g., 
hopanes) to determine the contributions of FSP from major sources using a chemical mass balance model. 
Volume weighted mean concentrations and annual loads of FSP declined from 53.1 mg/L to 8.57 mg/L and from 
293 kg to 36.7 kg, respectively, equivalent to 756 Lake Clarity Credits per 1 km2 of pavement. Before pavement 
rehabilitation, pavement wear was the primary source of FSP in stormwater runoff. Volume weighted mean 
concentration of FSP from pavement wear, native surface soil, and traction abrasives declined from 22.4 mg/L 
to 2.12 mg/L, 17.5 mg/L to 3.65 mg/L, and 9.23 mg/L to 0.76 mg/L, respectively. This study provides strong 
evidence that pavement condition improvement can significantly reduce FSP loads in stormwater runoff that 
can be converted to Lake Clarity Credit. About 75% of residential road pavement surfaces in South Lake Tahoe 
were in poor/fail conditions. Therefore, the reduction in FSP loads also needs to be included in cost-benefit 
analyses for pavement asset management in the Lake Tahoe Basin. Traditional assessment of pavement 
condition has focused on deterioration of pavement in terms of asset management and travel safety. 
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39. Mercury and selenium concentrations, and selenium: mercury molar ratios in Red Snapper 
(Lutjanus campechanus) in the Northwestern Gulf of Mexico 
Joseph Kuntz, Kristyn Armitage (Texas State University), Brian Jackson (Dartmouth College), and Jessica 
Dutton (Texas State University) 
 
There is an important commercial and recreational fishery for red snapper (Lutjanus campechanus) in the 
northern Gulf of Mexico, with the annual catch limit set at 15,400,000 lbs. for 2023. A few studies have 
investigated mercury (Hg) concentrations in northern Gulf of Mexico red snapper, but no studies have 
investigated selenium (Se) concentrations and Se:Hg molar ratios. Mercury advisories regarding fish 
consumption are issued based on the concentration of Hg in muscle tissue, however, Se may have a protective 
affect against Hg toxicity if the Se:Hg molar ratio is >1:1. Therefore, Se:Hg molar ratios could be used as a 
seafood safety criterion in risk assessment. This study measured the concentration of Hg and Se and calculated 
Se:Hg molar ratios in muscle tissue of red snapper caught along the Texas coast. The mean ± standard 
deviation (SD) Hg concentration was 0.764 ± 0.674 µg/g dry wt (0.184 ± 0.163 µg/g wet wt), and there was a 
positive relationship between Hg concentration and body length (n = 208). The mean ± SD Se concentration 
was 2.83 ± 0.485 µg/g dry wt and there was no relationship between Se concentration and body length (n = 76). 
The mean Se:Hg molar ratio was 6.95 and the Se:Hg molar ratio decreased with increase in body length and 
increase in Hg concentration. Overall, red snapper is low in Hg, particularly at a body length <65 cm, making it 
a good seafood choice. Se:Hg molar ratios were >1:1 suggesting that Se may have a protective effect against 
Hg toxicity. 
 
 
 
40. Spatial variation of mercury in young-of-the-year and juvenile sharks in Texas bays 
Jasmine Rodriguez, Jessica Dutton (Texas State University), Faye Grubbs (Texas Parks and Wildlife 
Department), and Weston Nowlin (Texas State University) 
 
Sharks are among the most vulnerable coastal species due to increased pressure from anthropogenic activities, 
such as overfishing, climate change, and contaminant exposure. These higher-trophic consumers are 
susceptible to mercury (Hg) exposure through their diets and the degree of contamination found in their habitats. 
Currently, there is a substantial knowledge gap in understanding the relationships between Hg concentrations 
of young-of-the-year (YOY) and juvenile sharks and spatiotemporal variation in the prey they consume. We 
analyzed Hg concentrations in YOYs and juveniles of three coastal shark species [blacktip shark (Carcharhinus 
limbatus), bull shark (Carcharhinus leucas), and bonnethead shark (Sphyrna tiburo)] in four bay systems 
(Sabine Lake, Aransas Bay, Corpus Christi Bay, and Lower Laguna Madre) along the Texas coast. Shark dorsal 
muscle tissue and a suite of prey items were assessed for Hg concentrations using a direct mercury analyzer 
(DMA-80), and stable isotopes (δ13C, δ15N, and δ34S) to assess how the feeding ecology of different shark 
species influences Hg exposure risk. There was substantial intra- and interspecific variability in Hg for sharks 
and potential prey within and among bays. Bull sharks were consistently higher in Hg than other shark species 
across bays. Additionally, sharks sampled during the spring sampling season exhibited higher Hg 
concentrations across bay systems. Differences in Hg concentrations in sharks and prey among bays may be 
due to spatiotemporal differences in diet, Hg methylation rates, and environmental conditions known to affect 
Hg accumulation.  
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41. Selenium: mercury molar ratios in commercially and recreationally important fish and shellfish 
species in Southeastern Matagorda Bay, Texas 
Jordan Daniels, Liam McInerney (Texas State University), Brian Jackson (Dartmouth College), and Jessica 
Dutton (Texas State University) 
 
Mercury (Hg) is a nonessential trace element that is toxic to marine life and humans at low concentrations. 
Selenium (Se), an essential trace element, has an antagonistic relationship with Hg, forming toxicologically inert 
mercury selenide (HgSe) complexes. It has been proposed that if the Se:Hg molar ratio is >1:1, then Se may 
have a protective effect against Hg toxicity. Matagorda Bay has several commercially and recreationally 
important fish and shellfish species, yet little is known about their Hg concentrations and nothing is known about 
their Se concentrations and Se:Hg molar ratios. This study investigated the Hg and Se concentrations and 
calculated the Se:Hg molar ratios in black drum (Pogonias cromis; n = 50), southern flounder (Paralichthys 
lethostigma; n = 50) , sheepshead (Archosargus probatocephalus; n = 4), hardhead catfish (Ariopsis felis; n = 
50), and white shrimp (Litopenaeus setiferus; n = 50) caught in proximity to Matagorda, TX using a Direct 
Mercury Analyzer and Inductively Coupled Plasma Mass Spectrometry (ICP-MS) analysis. Overall, fishes had 
a greater mean Hg concentration than white shrimp and there was intra- and interspecific variability in the Se:Hg 
molar ratios. The Se:Hg molar ratios were >1:1, suggesting that Se may have a protective effect against Hg 
toxicity in seafood taken from southeastern Matagorda Bay.  
 
 
 
42. Suitability of riparian spiders as sentinels of mercury in multiple waterbody systems 
Christopher Allender and Morgan Capone (Texas Christian University) 
 
Riparian spiders have been proposed as sentinels of aquatic mercury (Hg) contamination.  Sentinels are 
organisms that accumulate contaminants in their tissues without significant adverse effects and are primarily 
used to measure the amount of a contaminant that is biologically available. The objective of this study was to 
assess if spiders are effective sentinels of aquatic Hg contamination by determining if Hg concentrations in 
spiders were correlated with Hg concentrations in fish from north Texas reservoirs. Two families of spiders 
(Araneidae and Tetragnathidae) were collected from the shorelines of nine different reservoirs. In the lab, the 
length of the tibial and patellar segments (TPL) of the right first leg of each spider was measured as a proxy for 
body size. Spiders were then sorted into size classes and dried prior to analysis. Spiders were analyzed for total 
Hg using direct Hg analysis. Data on total Hg concentrations in 3 cm total length bluegill (Lepomis macrochirus) 
was compiled from the National Descriptive Model of Mercury in Fish database. Total Hg concentrations in 
araneid spiders increased with spider size, but we found no relationship between spider size and total Hg 
concentrations in tetragnathid spiders. Total Hg concentrations in 7mm spiders from both families were 
positively correlated with total Hg concentrations in bluegill. These results suggest that tetragnathid and araneid 
spiders are effective sentinels of aquatic Hg contamination. 
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43. Defining variability in formulas used to calculate gene copies in SARS-CoV-2 wastewater testing to 
aid in comparability and increase reproducibility 
Mia Ryon, Laura M. Langana (Baylor University), Christopher Brennan (Texas A&M University), Fallon Bain, 
Aubree Miller, Christine Snow (Baylor University), R. Sean Norman (University of South Carolina), Heidi K. 
Bojes (Texas Department of State Health Services), and Bryan W. Brooks (Baylor University)  
 
Following the emergence of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), wastewater-
based epidemiology (WBE) received heightened attention as an unbiased method for quantification of 
community-level COVID-19 prevalence, irrespective of individual testing. However, due to various supply chain 
issues in addition to consumable availability, variable wastewater sample processes have emerged, along with 
many equations converting concentrations per reaction to gene copies (gc) per volume of influent. Many studies 
have demonstrated the comparability of processing methods, but few studies have shown the extent to which 
calculation variability exists. This variability may influence downstream associations/trend analysis and the 
extent to which studies can be compared. Steps associated with standard curve-based RT-qPCR methods are 
well established, but there is less standardization in moving from copies per PCR reaction to gc per volume 
influent, typically gene copies per liter (gc/L). Due to limited information in how many methods exist to translate 
PCR reaction information to gc/L, this study first quantified variability in the literature via a scoping review of 
existing WBE articles spanning February 2019-2022. Following manual filtering, key parameters were collected. 
Using this dataset, 28 equations were identified. These equations were subsequently applied to an existing 
wastewater dataset collected in Texas during weekly surveillance in 2021 to establish if the equation used to 
quantify gc/L changes observed trends. Additionally, to aid in comparability across methodologies we developed 
a shiny based R application to allow for users to evaluate RNA concentration across identified equations.  
 
 
 
44. A novel method for micro(nano)plastics removal from particulate organic matter and surface water 
in Lavaca Bay system 
Oluniyi Fadare, Leisha Martin, Nigel Lascelles, Jessica Myers (Texas A&M University-Corpus Christi) Karl 
Kaiser (Texas A&M University at Galveston), Wei Xu (Texas A&M University-Corpus Christi), Jeremy Conkle 
(Texas A&M University-Corpus Christi; Delaware River Basin Commission, Trenton, NJ), and Hussain Abdulla 
(Texas A&M University-Corpus Christi) 
 
Lavaca Bay is a hotspot for plastic of various sizes, colors, and shapes, due to the activities of Formosa plastics 
cooperation and other anthropogenic activities within this locality. While microplastics such as nurdles have 
received adequate monitoring within this Bay system, small plastic particles (<1 mm) released by the same 
company remain neglected. These plastic particles, which are more numerous compared to other plastic sizes, 
are difficult to remove from the environment, potentially adsorb more contaminants, and are easily ingested by 
marine species. We developed a novel procedure that exploits water-alcohol (binary mixture) solvation and 
hydrophobic interaction mechanisms to extract microplastics from particulate organic matter (POM) and surface 
waters in Lavaca Bay. The isolated microplastics were quantified and characterized using FTIR and SEM. The 
particle size and percentage weight ranged from 30 - 1000 µm; 100 - 2500 µm and 2.62-21.3% w/w; 0.04-0.42% 
w/v for POM and surface water, respectively. having different polymer types, colors, and shapes, where 
polyethylene (65%) and polypropylene (18%) are the major polymers identified. Method recovery assessed 
using spiking yielded 89-93.1% and was validated by visual sorting with dye staining. The method’s merits are 
that it is low-cost, simple, and has an environmentally-sustainable approach that is efficient for various particle 
sizes, shapes, types, and sample matrices. Also, this low-cost approach and the near-universal availability of 
ethanol make this method suitable for use in peer-reviewed research and educational settings across regions 
of the world where plastic debris is a major challenge.  
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