
 

 

From the top: PHASE & SPRINGH students at Orientation; Outing to a baseball game 
(Courtesy: Kimberly Singer and Jacco Boon). 
 
 

Photos on cover page from left to right: Meeting with clinic and social service providers 
discussing the trafficking project (Courtesy: Alexis McCathern); Delivering eggs to a family in 
the study Lulun egg project in Ecuador (Courtesy: Melissa Chapnick).  
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PHASE Agenda Thursday, July 30 
1:00 pm Welcome 

Victoria Anwuri, Washington University in St. Louis 

1:10 pm The Use of Personal Narratives in a Decision Support Tool for 
Uninsured Individuals Enrolling in Health Insurance 

Brianna Cusanno, Allegheny College, Meadville, PA 

1:25 pm 
  

Risk Factors for Driving Following Marijuana Use Among US High 
School Seniors: Results from the Monitoring the Future Study 

Mobolaji Fowose, Washington University in St. Louis 

1:40 pm 
  

WeedMaps: A Content Analysis of a Marijuana Directory 

Tatiana Bierut, Hamilton College, Clinton, NY 

1:55 pm 
  

Comorbidity Between Substance use Disorders and Race Among 
Nicotine Dependent Smokers 

Catalina Garcia, University of Florida, Gainesville, FL 

2:10 pm Break 

2:25 pm Evaluating Predictors of Addiction Treatment Completion in 
Eastern Missouri through a Local Organization’s Electronic Health 
Records 

Amanda Lee, Boston University, Boston, MA 

2:40 pm Maternal History of Major Depressive Disorder and its Association 
with Preterm Birth 

Kidist Zewdie, Washington University in St. Louis 

2:55 pm The Assessment of Quality of Life in Infants with Sickle Cell 
Disease 

Mohamed Gabir, Washington University in St. Louis 

3:10 pm 
  

Human Trafficking in the St. Louis Metropolitan Statistical Area: 
Mapping Risk Factors 

Alexis McCathern, University of Pittsburgh, Pittsburgh, MA 

3:25 pm 
  

Variation in Human Milk EGF in Association with Maternal Birth 
Weight  

Duaa Kuziez, Maryville University, St. Louis, MO 

3:40 pm Closing Remarks 

William Powderly, Washington University in St. Louis 

  

  

 

 

 
Photos Contributed by the Students 

Clockwise from top left corner: The computer Amanda used at IPH to learn SPSS (Courtesy: 
Amanda Lee); Sickled red blood cells blocking a blood vessel which can result in strokes in 
young children affecting infant quality of life  (Courtesy: Mohamed Gabir, Image Credit: 
Healthwise, Incorporated); Keratinocytes under a light microscope (Courtesy: Simon Yadgir, 
Image credit: Microbiology Blog 'Light up the Lab'); Sample of flyer used to recruit 
participants in St. Louis for the smoking study (Courtesy: Catalina Garcia);  Modified binding 
sites mapped onto the ubiquitin structure. (Courtesy: Meredith Klashman, Image Credit: 
Ernst Et al. SCIENCE 339 (2013)); Mobolaji presents preliminary findings of her project to lab 
members and visitors (Courtesy: Mobolaji Fowose); Part of the plaque assay read out 
process where viral growth can be measured and plaques formed by the viruses are 
counted and graphically represented (Courtesy: Jeffrey Lee).  



 

 

 

 Photos Contributed by the Students 

Clockwise from top left corner: SAS code used in the maternal history project (Courtesy: 
Kidist Zewdie); Outing  with the Odom lab, a motivated group who is trying to understand 
the malaria parasite’s survival technique one molecule at a time (Courtesy: Marwa Mikati);  
SATISFY-SOS is an initiative started by the Institute of Quality Improvement, Research and 
Informatics (INQUIRI) part of the Department of Anesthesiology (Courtesy: Lingzi Luo); A 
mother from Cebu, Philippines, breast feeding her infant (Courtesy: Duaa Kuziez); Study of 
marijuana dispensaries on the Internet (Courtesy: Tatiana Bierut, Photo Credit: Robert 
Boston); Neutrophil knock-downs for ATG5, 4 days after the start of differentiation  
(Courtesy: Elizabeth Daniels); Bacterial cultures with Samd9l and Samd9 expression 
plasmids (Courtesy: Ya Haddy Sallah). 

 

SPRINGH Agenda Friday, July 31 
1:00 pm Welcome 

Jacaranda van Rheenen, Washington University in St. Louis 

1:10 pm Dealing with the Unexpected – the 1990s Cholera Epidemics in 
South America 

Wolfgang Munar, Washington University in St. Louis 

1:40 pm Investigating Antiviral Host Gene Activity of Samd9l During 
Influenza A Infection  

Ya Haddy Sallah, Washington University in St. Louis 

1:55 pm 
  

Keratinocytes’ Potential for Using Reactive Oxygen Species as a 
Microbicidal Tool 

Simon Yadgir, Saint Louis University, St. Louis, MO 

2:10 pm 
  

Investigating the Effect of Autophagy on Murine Neutrophil 
Proliferation and Differentiation  

Elizabeth Daniels, Washington University in St. Louis 

2:25 pm 
  

Engineering Ubiquitin: An Investigation of Potential Ebola Virus 
Protein Modulators  

Meredith Klashman, Washington University in St. Louis 

2:40 pm Investigating Murine Norovirus Capsid and Receptor Protein 
Interactions Using Genetic Chimeras 

Ying-Chiang Jeffrey Lee, Washington University in St. Louis 

2:55 pm Break 

3:10 pm Assessing the Test-Retest Reliability of SATISFY-SOS 30 Day 
Survey: A Pilot Study 

Lingzi Luo, Washington University in St. Louis 

3:25 pm Combating Malaria with Novel IspD Inhibitors of the 
Methylerythritol (MEP) Pathway 

Marwa Mikati, Mount Holyoke College, South Hadley, MA 

3:40 pm A Study of Simultaneous Treatment with ART and RUTF in 
Severely Malnourished HIV-Infected Malawian Children  

Karthik Rohatgi, Washington University in St. Louis 

3:55 pm 
  

Lulun Egg Project – Improving Young Child Nutrition in Ecuador 

Melissa Chapnick, Saint Louis University, St. Louis, MO 

4:10 pm 
  

Ready-to-Use Supplementary Food School Feeding Program in 
Rural Haiti 

Charmayne Cooley, Washington University in St. Louis 

4:25 pm Certificate Ceremony and Closing Remarks 

William Powderly, Washington University in St. Louis 

4:40 pm Reception 



 

William Powderly, MD 
J. William Campbell Professor of Medicine; 
Director, Institute for Public Health and Global 
Health Center; Co-Director, Division of 
Infectious Diseases 
 
For more than 20 years, Dr. Powderly has been 
actively engaged in research to improve treatments 
for patients with HIV. His initial studies focused on 

evaluating drug cocktails to identify effective first-line treatment for HIV. He 
has also been involved in research to understand the long-term side effects 
of HIV medications, particularly metabolic problems like diabetes, lipid 
abnormalities, and osteoporosis. Dr. Powderly’s global health interests 
include findings solutions to develop human capital in resource-limited 
settings through shared educational and research endeavors.  
Dr. Powderly has served in a number of leadership roles in his field, 
including as vice chair of the U.S. AIDS Clinical Trials Group and chair of its 
scientific steering committee. He has been a member of numerous advisory 
groups on HIV and infectious diseases for the National Institutes of Health 
(NIH) and the U.S. Centers for Disease Control and Prevention. Dr. Powderly 
is the author of more than 300 scientific journal articles and book chapters 
on HIV and AIDS. He is also a fellow of the Infectious Diseases Society of 
America, the Royal College of Physicians of Ireland, and the American 
Association for the Advancement of Science.  

 

Victoria Anwuri, MPH 
Associate Director, Institute for Public Health 
 
Ms. Anwuri is charged with implementing the strategic 
plan and programs of the Institute in collaboration 
with Institute leaders to achieve the overarching 
mission and vision of the Institute. 
She has extensive experience in public health research 
and programming. Prior to joining the Institute, Ms. 

Anwuri managed and coordinated program operations for multiple large-
scale, nationally-funded health initiatives related to energetics and cancer, 
cancer health disparities, diabetes self-management and heart disease and 
stroke prevention.  
Recently she worked on a university/hospital research, community 
engagement and training initiative that was focused on collaborations with 
community partners to develop solutions to reduce excess cancer burden in 
the St. Louis region, and on a university-wide initiative to foster 
transdisciplinary research exchange around energetics and cancer.  
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Clockwise from top left corner: Study team members take endline height and weight 
measurements of children in rural Haiti (Courtesy: Charmayne Cooley); A child receives 
Ready-to-Use Therapeutic Food, the gold standard for treating Severe Acute Malnutrition 
(SAM) (Courtesy: Karthik Rohatgi, Photo Credit: Dr. Mark Manary); Lulun Egg Project team - 
from left to right: Melissa’s host mother Paty, the phlebotomist Amy, the nutritionist 
Carolita, and Melissa (Courtesy: Melissa Chapnick);  Health insurance helper figure 
(Courtesy: Brianna Cusanno). 



 

These studies are ongoing, but positive results would find that ROS 
production increases in the mitochondria due to increased fatty acid 
oxidation, that ROS production increases in the extracellular fluid due to 
decreased fatty acid synthesis, and that viral proliferation subsequently 
decreases. The results of this study will potentially uncover a new 
mechanism of immune response in skin cells. 
 

Kidist Zewdie, MPH Candidate; Kathleen 
Bucholz, PhD, Department of Psychiatry, 
Washington University 
 
Maternal History of Major Depressive Disorder and 
its Association with Preterm Birth  
Objective: Preterm birth is the second largest cause 
of child death in children less than 5 years  around the 
world. Preterm birth is also an important contributor 

to child and adult morbidities. Preterm birth is caused by multiple factors 
including maternal stress and depression. This study examined association 
between maternal histories of major depressive disorder before and during 
pregnancy with preterm birth in Missouri female twins. Method: Data was 
derived from a longitudinal study of female twin pairs born between 1975 
and 1985 in Missouri. The sample composed of 1254 twins, who 
participated in the fifth wave of data collection and reported having at least 
one child. The age range of the mothers at wave five was 22 to 31 years. 
Logistic regression was conducted by adjusting for maternal BMI, alcohol 
use, maternal age, tobacco and other substance use, and complications 
during pregnancy. Result: Previous studies have shown conflicting results 
on the association between prenatal depression on preterm birth. 
However, these studies have only looked at depression during pregnancy. 
The association of major depressive episode before pregnancy has not 
been investigated and we are expecting to see moderate to strong 
association. Conclusion: Given the increasing trend in the prevalence of 
major depressive disorders and the relative prevalence of preterm birth in 
the U.S, more research and attention should be given to solving these 
problems.  

 

Wolfgang Munar, MD 
Senior Scholar, Brown School, and Associate 
Director, Global Health Center, Institute for 
Public Health 
 
Dealing with the Unexpected – the 1990s 
Cholera Epidemics in South America 
Dr. Munar is a senior global development and global 
health leader with a proven ability to convene, steer, 

and manage multicultural and multidisciplinary teams and communities of 
practice in global development agencies. In addition, he is a multilateral 
finance expert with two decades of senior technical and managerial 
experience in large-scale programs in Latin America & the Caribbean, 
Eastern Europe, South Asia, and East Africa. 
In his current role, Dr. Munar is developing an exploration program to 
address global development challenges at the interface of agriculture, food, 
and nutrition. His research interests include: applications of systems science 
to global health and global development policy challenges in family 
planning, maternal and neonatal survival, and studying the uses and 
limitations of financial and non-financial incentives to improve primary care 
performance. 

 

Jacaranda van Rheenen, PhD 
Manager, Global Health Center, Institute for 
Public Health 
 

Dr. van Rheenen helps develop and support global 
health initiatives at Washington University and 
facilitates engagement amongst and between faculty 
and students. She organizes an annual global health and 
infectious disease conference, a summer research 

program, visiting global health speaker series and global health student 
group meetings. Prior to joining the Center, she worked as Assistant Dean 
for graduate student affairs at the University.  
Dr. van Rheenen earned a master’s of science degree in agricultural and 
environmental sciences at Wageningen University in  the Netherlands and a 
doctorate in plant ecology from Utrecht University, the Netherlands. Her 
research has taken her to the Bolivian Amazon rainforest to study the role of 
seed trees and seedling regeneration for species maintenance in logged-
over forests.  



 

Tatiana Bierut, Undergraduate Student; Patricia 
Cavazos-Rehg, PhD, Department of Psychiatry, 
Washington University 
 

WeedMaps: A Content Analysis of a Marijuana 
Directory  
Objective: With an increase in the legalization of 
marijuana across the U.S., advertising for marijuana 
products is more widespread, especially on the Internet 

where such practices are a challenge to regulate. In this study, we examined 
the marijuana advertising practices of WeedMaps, a popular website that 
markets marijuana dispensaries online. Methods: We utilized WeedMaps to 
identify recreational marijuana dispensaries in Colorado and Washington. 
We examined the types of marijuana strains/forms and the marijuana-
related accessories offered by dispensaries. Additionally, we studied the 
social media presence of the dispensaries and the medical claims that these 
dispensaries made about their marijuana products. Results: We coded 156 
dispensaries in total. Dispensaries offered a wide variety of marijuana forms 
including edibles, indica buds, sativa buds, hybrids, and concentrates. Most 
dispensaries offered links to at least one social media site (87%). Over 50% 
of these dispensaries (n=83) made medical claims about their marijuana 
products, with relaxation/stress relief and reduction of anxiety as the most 
prevalent medical claims. Discussion: Our findings indicate that marijuana 
dispensaries have a visible presence on the Internet and on social media 
platforms. This presence has the potential to promote and normalize 
marijuana use among individuals exposed to these advertisements. 
Importantly, medical claims made about marijuana strains are popular 
marketing tactics used by dispensaries. There is little scientific evidence 
supporting medical benefits of marijuana; thus, our findings further indicate 
that some dispensaries are likely violating the Federal Trade Commission’s 
policy regarding advertising of unproven medical claims.  
 

Melissa Chapnick, RD, MS, MPH; 1Lora Iannotti, 
PhD, 2William Waters, PhD, and 2Carlos Andres 
Gallegos Riofrí o, 1Brown School ,Washington 
University and 2Universidad San Francisco de 
Quito, Peru 
 

Lulun Egg Project – Improving Young Child Nutrition 
in Ecuador  
Child stunting and micronutrient deficiencies are a major  

 

Influenza A viruses (IAV) are a major public health concern that cause 
seasonal epidemics and occasional pandemics. There were 60.8 million cases 
and approximately 12,500 deaths during the most recent IAV (H1N1) 
pandemic in 2009. High frequencies of point mutations that modify the 
amino acid sequence of virus surface glycoproteins permit the development 
of novel drug-resistant strains. Studying host genes and targeted host 
responses implicated in IAV infection is an alternative therapeutic option to 
antiviral treatment with current drugs. The aim of this study was to 
investigate Samd9l; a candidate gene at a genetic locus associated with an 
increased inflammatory response in the early stages of H5N1 Influenza A 
virus infection. Samd9l and the closely related gene Samd9 were cloned into 
expression vectors, which was confirmed using DNA sequencing. Protein 
expression in human embryonic kidney (293T) cells was determined using a 
Western blot. Polymerase activity assays using viral proteins NP, PA, PB1 and 
PB2 will be conducted to determine the effect of Samd9l and Samd9 on 
Influenza A virus replication. Detecting reduced viral replication rates as a 
result of Samd9l expression would designate this as an antiviral host gene 
and a potential target for drug therapies that inhibit IAV replication and 
therefore disease in humans.  
 

Simon Yadgir, Undergraduate; DJ Wu, PhD, and 
Edward Pearce, PhD, Department of Pathology 
and Immunology, Washington University 
 

Keratinocytes’ Potential for Using Reactive 
Oxygen Species as a Microbicidal Tool  
The foremost function of the skin is to act as a physical 
barrier between pathogens and the body. However, our 
understanding of the skin as a biochemical barrier is 

less clear.  Uncovering the role that skin plays in immunity will help develop 
our understanding of pathogenesis and the body’s ability to avoid it. 
Reactive oxygen species (ROS) are destructive molecules that form as a 
natural byproduct of metabolism. Some immune cells produce ROS 
intentionally via NADPH dependent oxidases (NOXes) in order to kill 
pathogens. I am exploring the role of ROS in a cell line of keratinocytes 
(PDVs). I am using flow cytometry to measure mitochondrial ROS and 
colorimetric cytochrome C reduction to measure extracellular ROS. Cells are 
stimulated with interferon alpha, an immune response cytokine, and herpes 
simplex virus.  Cells are also treated with drugs inhibiting different enzymes 
involved in fatty acid metabolism in order to determine whether these 
pathways play a role in ROS production. The ability of PDV treatment groups 
to use ROS as an antiviral will be measured using flow cytometry. 



 

Karthik Rohatgi, Undergraduate Student; Indi 
Trehan, MD, MPH, DTM&H, Department of 
Pediatrics, Washington University  
 

A Study of Simultaneous Treatment with 
Antiretroviral Therapy (ART) and Ready-to-Use 
Therapeutic Food (RUTF) in Severely 
Malnourished HIV-Infected Malawian Children  
Objective: HIV and Severe Acute Malnutrition (SAM) in 

Sub-Saharan Africa have become haunting comorbidities. This study seeks 
to examine the potential for and effects of simultaneously treating SAM 
and HIV with Ready-to-Use Therapeutic Food (RUTF) and Antiretroviral 
Therapy (ART), by establishing pharmacokinetics for zidovudine (AZT), 
lamivudine (3TC) and nevirapine (NVP) in HIV-infected children with 
kwashiorkor or marasmus, and quantifying antioxidant capacity, 
mitochondrial integrity, HIV viral load, and renal, liver, and immunologic 
function in these children, upon treatment with ART and RUTF. Methods: 
The authors enrolled 42 young HIV-infected children (6-59 months) with 
kwashiorkor (n1=23), marasmus (n2=14), or neither (n3=5) from Queen 
Elizabeth Central Hospital in Blantyre, Malawi. Patients were started on 
ART (and RUTF if needed), and pharmacokinetic measurements for each 
drug were taken after 2 weeks. Measurements of antioxidant capacity, 
mitochondrial integrity, HIV viral load, and renal, hepatic, and immunologic 
function were taken at baseline, 2 weeks, and/or 6 weeks. Results: Almost 
all patients exhibited significant nutritional recovery as measured by MUAC 
(p=1.313 x 10-8). Additionally, CD4 counts in all groups increased at least 
40.19%, indicating a decrease in severity of HIV infection. Preliminary 
analyses indicate significant differences between the three study groups in 
AST, ALT, and Cystatin C, all markers of renal and hepatic function. We 
hope further results will clarify the synergy between SAM and HIV 
infection. Conclusions: The results from this study show that simultaneous 
treatment with ART and RUTF is safe and effective. This study suggests 
benefits to simultaneous treatment over the traditional approach of 
treating malnutrition and HIV sequentially. 

 

Ya Haddy Sallah, MPH Candidate; Jacco Boon, 
PhD, Departments of Medicine, Molecular 
Microbiology and Pathology and Immunology, 
Washington University 
 
Investigating Antiviral Host Gene Activity of 
Samd9l During Influenza A Infection  

 

problem in developing countries, affecting millions of children. Beginning 
at 6 months children need foods to complement nutrients received 
through breastfeeding; however complementary feeding diets are well-
documented to be inadequate in the developing world. Eggs, which are 
widely available and low-cost relative to other highly nutritious foods are 
underutilized and could potentially improve child growth and 
development. However, no research has been conducted to evaluate 
their efficacy in improving micronutrient status. Therefore, the proposed 
study will fill an important gap in the literature by examining, through a 
randomized controlled trial, the effect of egg consumption on biochemical 
markers of choline, vitamin B-12, lipids, and amino acids in young children 
in a poor rural area of Ecuador. 
Children from Cotopaxi Province, Ecuador (n=180) were randomized into 
one of two groups: 1) intervention, receiving one egg per day for six 
months; or 2) control. Baseline and endline data on socio-economic 
factors, and child diet, morbidities, and anthropometry were collected. 
Blood was also collected from the children at these time points for 
nutrient biomarker analyses. Focus groups were conducted to provide the 
insight into the attitudes, beliefs, and use of eggs by mothers and other 
caregivers during the complementary feeding period.  Findings from this 
project will inform the creation of sustainable solutions to nutrition 
inadequacies in children from resource-poor regions around the world.  
 

Charmayne Cooley, Post-Baccalaureate 
Student; Lora Iannotti, PhD, Brown 
School,Washington University  
 

Ready-to-Use Supplementary Food School 
Feeding Program in Rural Haiti 
Background:  School feeding programs have been 
implemented in numerous countries with slight 
evidence in nutrition outcomes. Objective: To 

examine the effectiveness of a locally produced fortified ready-to-use 
supplementary food (RUSF), Vita Mamba, on anemia and anthropometric 
characteristics in school-aged children compared to a control group. 
Methods: A randomized trial with children ages 3-16 years (n = 321) was 
conducted in rural northern Haiti. Three schools were randomized to the 
control group or Vita Mamba group (50g, 260 kcal, and >75% of the RDA 
for critical micronutrients). Children in the intervention group (2 schools) 
received the snack daily during the academic year for 7 months, and all 
were followed longitudinally for hemoglobin concentration and 
anthropometric measures at baseline (November 2014) and end line  



 

(May/June 2015).  Parent surveys were conducted at baseline to examine 
morbidities and dietary intakes. Results: At baseline, 165 children were 
diagnosed as anemic (51.4%). Of those assessed as anemic status, 58 were 
classified with mild anemia (35.2%), 104 with moderate anemia (63.0%), 
and 3 with severe anemia (1.8%).  Although the data is preliminary, we 
anticipate the following outcomes based on previous studies of a similar 
nature.  Vita Mamba supplementation is likely to increase body mass index 
(BMI) z score. Also, while it is not believed to have a treatment effect for 
hemoglobin concentration, Vita Mamba might reduce the odds of 
developing anemia. Conclusion: Vita Mamba has potential positive 
implications on child health and development, as well as local economic 
benefits.  
 

Brianna Cusanno, Undergraduate Student; 
Mary Politi, PhD, Department of Surgery, 
Washington University  
 

The Use of Personal Narratives in a Decision 
Support Tool for Uninsured Individuals 
Enrolling in Health Insurance 
Purpose: Although most patient decision aids 
include personal narratives, research on the effect 

of narratives has yielded mixed results. This project analyzes stakeholders’ 
feedback on process-based narratives in a decision support tool for those 
enrolling in health insurance. Methods: Forty stakeholders (consumers, 
certified application counselors, policy experts, and health care providers) 
in the St. Louis area were recruited to participate in semi-structured 
qualitative interviews. Interviews were audio recorded, transcribed, coded 
by two members of the research team, and analyzed using an inductive 
thematic analysis approach. Results: Stakeholders reacted positively to the 
narratives. Many felt the narratives were realistic and served as helpful 
models of the decision-making process. However, some were concerned 
that narratives might take too much time and overwhelm consumers. 
Some also felt that written narratives could be less accessible for 
consumers with limited literacy. Conclusion: Stakeholders’ response to the 
narratives is consistent with literature about process oriented narratives,  
suggesting that they can demonstrate informed decision-making without 
biasing consumer choices. Our study is unique in its concern about 
narratives overwhelming those with limited literacy skills. Tailoring 
narratives more closely to individuals or adding audio to the narratives 
could reduce the time and cognitive burden associated with reading each 
narrative story.  

 

identify vulnerable individuals.  Information on risk factors and geographic 
concentration can be validated against actual occurrence of human 
trafficking at a later phase. 
 

Marwa Mikati, Undergraduate Student; 
Kathryn Price, Leah Imlay, Dana Hodge, 
Audrey Odom, MD, PhD, Departments of 
Pediatrics and Molecular Microbiology, 
Washington University  

Combating Malaria with Novel IspD Inhibitors 
of the Methylerythritol (MEP) Pathway 
Malaria is a life threatening disease that continues 

to affect the lives of numerous individuals around the globe. For that reason, 
combating this disease with novel drugs has proven essential, especially in 
the face of emerging resistance to existing treatments. Isoprenoids are 
essential biomolecules for malaria parasite growth. The methylerythritol 
(MEP) pathway, which generates a precursor to isoprenoid biosynthesis has 
offered a potential target for antimalarial drugs. The second enzyme in the 
pathway, plasmodium IspD has been successfully purified, and inhibitors of 
this enzyme have been synthesized that alter its binding to its substrates, 
CTP and MEP. Under the effect of the inhibitors, the enzyme becomes 
inactive and unable to catalyze the reaction. It is hypothesized that the 
inhibition of this enzyme disrupts the pathway and leads to the elimination 
of the parasites entirely. We have been evaluating the potency of a new 
series of different inhibitors of the IspD enzyme of two malaria parasite 
species: plasmodium vivax and plasmodium falciparum. We have thus 
identified a number of excellent candidates that we are continuing to test 
against both the enzyme and whole infected red blood cells. The results 
have shown varying levels of activity between the different inhibitors. We 
have also observed that the effect of each inhibitor on the enzyme is 
mirrored when tested against the whole cells. These findings offer insight 
into both the active site of the enzyme, and the ideal mode of inhibition at 
play.  
 

 



 

randomly selected from the SATISFY-SOS participant pool and contacted by 
telephone to reach a target of 50 test-retest sample. The surveys were 
administered about one week apart. Results: So far, 61 patients consented 
to participate and 38 completed both study surveys. Preliminary result 
shows that the Kappa/ICC for all 32 tested questions ranged from 0.65 to 
1.00. Compared by sex, male (0.77 to 1.00) were slightly more reliable than 
female (0.61 to 1.00). “Patient’s condition changed” was the main reason 
for discrepancies. Most patients had reasonable understanding of the 
questions. Conclusion: Overall, SATISFY-SOS survey had fair to good test-
retest reliability. Minor revisions will be needed to improve the 
acceptability of the survey. 
 

Alexis McCathern, Undergraduate Student;  
Andrea Nichols, PhD, and Rumi Kato Price, 
PhD, MPE, Department of Psychiatry, 
Washington University 
 

Human Trafficking in the St. Louis Metropolitan 
Statistical Area: Mapping Risk Factors  
Human trafficking, encompassing both labor and sex 
trafficking of minors and adults, is a complex public 

health problem affecting many sectors, such as law enforcement and social 
and health services. Currently, reliable statistical data on prevalence of 
trafficking is limited to federal reports, arrest records, and qualitative case 
studies.  Due to unreliable information, the magnitude of human trafficking 
in the St. Louis area remains debated.  Quantitative data, however, is a 
foundation to develop more systematic plans for identification, services, 
and prevention of trafficking.  The Washington University human trafficking 
project formed a collaborative team to collect quantitative data on 
trafficking and exploitation in the St. Louis Metropolitan Statistical Area 
(STLMSA).  Mapping of quantitative risk variables gives insight to vulnerable 
geographical locations.  Risk factors for human trafficking focus on weak 
institutions, which reflect mobility, demographic data, and education 
statistics. The weak institutions perspective hypothesizes that these 
measures predispose youth to trafficking pathways.  Data were collected 
from Missouri Department of Education’s Comprehensive Data System, 
Illinois Board of Educations’ Interactive Report Card, and the United States 
Census Bureau.  Maps were created using ArcGIS software.  Results from 
maps show geographic areas in the STLMSA that are at high risk for human 
trafficking according to levels of weak institution variables.  Maps could be 
used by human trafficking service providers such as shelters, clinics, 
hotlines and advocacy groups to effectively strategize prevention and to 

 

Elizabeth Daniels, Medical Student; 
Jacqueline Kimmey and Christina Stallings, 
PhD, Department of Molecular 
Microbiology, Washington University 
 

Investigating the Effect of Autophagy on 
Murine Neutrophil Proliferation and 
Differentiation  
Recent in vitro experiments have suggested that 

defects in autophagy, a mechanism by which cells degrade cytoplasmic 
components, may increase the rate of murine neutrophil proliferation and 
differentiation. Neutrophils are a key component of the immune system, 
and changes in neutrophil proliferation could affect the body’s ability to 
control infection. Past experiments have demonstrated that neutrophils 
deficient in ATG5, a factor essential for autophagy, proliferate and 
differentiate more quickly than wild-type neutrophils. However, ATG5 can 
function independently of autophagy, and it is unknown whether other 
autophagy factors affect neutrophil proliferation or maturation.  
To test whether ATG5 is required in neutrophils due to its role in 
autophagy, we compared the proliferation and differentiation of 
neutrophils knocked-down for three factors essential for autophagy: 
ATG5, ATG7, and ATG16L1, as compared to controls.  Genetic knock-down 
was achieved via stable expression of shRNA in neutrophil precursors, and 
defects in autophagy were confirmed by western blotting for LC3-
lipidation and p62 accumulation. Cells were allowed to mature for 3, 4, or 
5 days, and differentiation was monitored based on cellular morphology. 
If autophagy plays a role during neutrophil differentiation, we predict that 
cells deficient in ATG5, ATG7 or ATG16L1 will each mature faster in vitro 
than controls. However, if cells deficient in ATG5 display faster maturation 
than controls or those deficient in ATG7 and ATG16L1, this would suggest 
an autophagy-independent role for ATG5. Thus, our experiments will help 
define the role of autophagy and autophagy-essential factors in 
neutrophil maturation and, more broadly, the control of infection. 



 

Mobolaji Fowose, MPH Candidate; Patricia 
Cavazos-Rehg, PhD, Department of 
Psychiatry, Washington University 
 
Risk factors for Driving Following Marijuana 
use Among US High School Seniors: Results 
from the Monitoring the Future Study  
Driving after marijuana use among youth has 
increased in recent years, surpassing the 

prevalence of youth who drive after binge drinking. In the present study, 
we explored risk factors associated with driving after marijuana use among 
youth. We analyzed survey data of US high school seniors (n=11,976) that 
participated in the University of Michigan’s Monitoring the Future study 
from 2009-2013. Logistic regression was used to assess whether the level of 
substance use and thrill seeking personality traits were associated with 
driving after smoking marijuana, among marijuana users. 11.7% of sampled 
US high school seniors self-report driving after using marijuana. Half 
(48.7%) of current marijuana users reported driving after smoking 
marijuana in the past two weeks. Among marijuana users, increasing 
number of marijuana use occasions in the past month (adjusted odds ratio 
[aOR 1.13, 95% confidence interval [CI] 1.11-1.15], increasing number of 
binge drinking occasions in the past two weeks (aOR 1.20, 95% CI 1.14 -
1.27 ), and students who reported “getting a kick out of doing dangerous 
things” (aOR 1.34, 95% CI 1.18-1.34) were associated with increased odds 
of driving after marijuana use, after controlling for numerous socio-
demographic variables. 
Understanding risk factors for driving following marijuana use is timely 
given changing legalization policies that may affect access to and norms 
about marijuana – particularly among young people. In order to reduce the 
number of youth that drive following marijuana use, prevention efforts 
ought to target youth who engage in heavy substance use behaviors as well 
as those who enjoy taking risks.  
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The Assessment of Quality of Life in Infants with 
Sickle Cell Disease 
Background: Individuals with sickle cell disease (SCD) 
experience vaso-occlusive pain that can cause organ  

 

patients. A 2013 study found that Missouri ranked in the top five states for 
disparities in substance abuse treatment completion rates between Blacks 
and Whites, with fewer Blacks successfully completing treatment.1 This 
project examined predictors of and potential disparities in addiction 
treatment completion at a large behavioral health organization with facilities 
around Eastern Missouri. Electronic health records (N=2051) from the 
organization were analyzed using SPSS to determine if disparities existed in 
completion rates based on age, gender, race, diagnosis, and program type. 
In addition, maps were created in ArcGIS to compare completion rates and 
patient demographics between regions. Through chi-square and logistic 
regression analysis, significant differences in completion rates were found 
for all categories (p<0.05), particularly for race and diagnosis. These findings 
suggest that wide disparities in substance abuse treatment outcomes exist 
throughout the organization. This has potential implications for all 
behavioral health agencies serving the Eastern Missouri region as these 
organizations must consider new methods for addressing the social factors 
affecting treatment success. 
1Arndt S, Acion L, White K. How the states stack up: Disparities in substance abuse outpatient 
treatment completion rates for minorities. Drug Alcohol Depend. 2013;132(3):547-554. 
doi:10.1016/j.drugalcdep.2013.03.015.  
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Assessing the Test-Retest Reliability of SATISFY-
SOS 30 Day Survey: A Pilot Study 
Background: The use of patient reported outcomes 
(PROs) has been shown to improve patient care and 

increase satisfaction. PROs collection is evolving, but has not been fully 
tested. The Anesthesiology Department at Washington University School of 
Medicine has recently launched the Systematic Assessment and Targeted 
Improvement of Services Following Yearlong Surgical Outcomes Surveys 
(SATISFY-SOS) project to track the health and wellbeing of surgical patients 
at 30 days and one year after surgery. This summer pilot study aims to 
assess the acceptability and test-retest reliability of SATISFY-SOS 30 Day 
Survey. Method: The survey included 61 questions covering a wide range of 
health and wellbeing indicators. In addition to evaluating the survey 
reliability, ten randomly selected questions were examined for 
discrepancies, asking patients for their reasons and debriefing them for 
potential survey improvement. A total of 175 surgical patients were  
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Investigating Murine Norovirus Capsid and 
Receptor Protein Interactions Using Genetic 
Chimeras  

Human noroviruses (HuNoVs) cause the majority of non-bacterial acute 
gastroenteritis worldwide. Since HuNoVs have been proven intractable to 
in vitro culturing, murine noroviruses (MNVs) are a suitable model to study 
norovirus infection and biology. In this study, we investigate the role of 
viral capsid-receptor interactions during MNV infection. Recent data 
indicates that the cell-surface receptor CD300lf is the receptor needed for 
MNV to enter the cell. Protein chimeras of CD300lf with single amino acid 
changes made by site-directed mutagenesis based on structural modeling 
data comparing CD300lf to a highly homologous protein, CD300lh, were 
constructed to examine the significance of specific amino acid residues in 
permitting MNV infection. Truncations were also introduced into CD300lf to 
examine whether or not intracellular signaling events are required for MNV 
entry post-engagement of the receptor. Upon entering a cell, HuNoVs can 
persist in the body long after the resolution of symptoms. Therefore, MNV 
strains that establish persistent and acute infection, such as CR6 and CW3 
respectively, are important to the understanding of noroviruses. We report 
for the first time a distinct in vitro growth profile of CW3 and CR6 where 
CW3, but not CR6, exhibits robust growth in the B cell line M12, and we 
mapped this difference in infection phenotype to a viral capsid gene, VP1. 
Taken together, our experimental data provides a molecular understanding 
of the interactions between the CD300lf receptor and MNV while showing 
how the viral capsid determines tropism in vitro. 
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Evaluating Predictors of Addiction Treatment 
Completion in Eastern Missouri through a 
Local Organization’s Electronic Health Records  
Treatment completion for addiction services is an 
important indicator in predicting long-term 

 

damage and a high risk of stroke. These symptoms begin to impact health-
related quality of life (HRQL) in infancy. A prospective multi-site cohort 
study was designed by the Medical College of Wisconsin in Milwaukee to 
collect data for a norm-referenced sample on the Pediatric Quality of 
Life™ (PedsQL™) assessment for infants 0-24 months with SCD.  
Objective: The primary goal of this project was to contribute to the data 
collection for the verification of a norm-referenced sample on the 
PedsQL™ assessment for children with SCD ages 0-24 months. 
Secondarily, the goal was to explore the relationship of HRQL and early 
childhood development as measured by the Ages & Stages 
Questionnaires®, Third Edition (ASQ-3™). Over a period of two months, 
the goal was to begin data collection on at least ten participants in Saint 
Louis. Methods: Guardians of infants with SCD treated by the St. Louis 
Children’s Hospital hematology/oncology clinic were approached during 
their regular appointment. Consenting participants completed the 
PedsQL™ and ASQ-3™ assessment during their regular appointment with 
the hematology/oncology clinic. Consenting participants re-complete 
each survey during each hematology/oncology clinic appointment until 
their child reaches 24 months. Results: Thus far eight of X participants 
have consented. Of those who consented, all have completed the 
questionnaires. Preliminary descriptives are pending. Conclusions: 
Recruitment is challenging with this population, as only 50% of the 
patients have kept their scheduled clinic appointments. Financial and 
social challenges are barriers to clinic attendance.  
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Comorbidity Between Substance use 
Disorders and Race Among Nicotine 
Dependent Smokers  
Patterns of cigarette smoking have been shown to 

differ among racial/ethnic groups; however, it may not be the concept of 
race itself, but rather how social and environmental factors (personal, 
peer, family, etc.) impact racial disparities in smoking. Furthermore, 
studies reveal that cigarette smoking typically precedes the use of harder 
drugs. Nonetheless, little research has been conducted to compare the 
comorbidity between cigarette use and other substance use disorders 
across race. 1,006 smokers ages 25-44 were recruited in St. Louis, 
Missouri to participate in an interview that consisted of: a carbon  



 

monoxide breath test; a survey about their smoking behaviors, alcohol and 
drug use, and health; and a saliva sample for genetic analysis. Results from 
the specific survey questions relating to race, education, occupation, and 
income were analyzed. 696 participants were self-reported African 
American/ black and 217 were self-reported Caucasian/white. Of the 
nicotine dependent smokers, whites had higher rates of alcohol, cocaine, 
and opiate use disorder, while blacks had higher rates of cannabis use 
disorder. Additionally, whites with higher education tended to have lower 
rates of substance use disorders, while the rate of substance use disorders 
in blacks seemed to be independent of their years of education. For both 
races, those unemployed had higher rates of substance use disorders than 
those employed. Understanding the relationship between comorbid 
substance use and race among nicotine dependent smokers will not only 
help in developing interventions that cater to specific environmental 
factors and racial disparities, but also in formulating effective treatments 
and personalized medicine.  
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Engineering Ubiquitin: An Investigation of 
Potential Ebola Virus Protein Modulators  
The Ebola virus (EBOV) is a member of the Filoviridae 
family that causes severe hemorrhagic fever with high 

morbidity in humans and poses a pertinent threat to global health. The 
EBOV replication complex consists of enzymatic components and cofactors 
that carry out viral replication and transcription of individual genes. 
Investigation of the viral polymerase complex provides the foundation for 
development of anti‐viral therapeutics. A critical interaction between the 
EBOV nucleoprotein (NP) and viral polymerase cofactor VP35 is necessary 
to support viral RNA synthesis through the replication complex. VP35 also 
contains a critical interferon inhibitory domain that participates in innate 
immune inhibition in the host cell. The details of these interactions can be 
difficult to study using classical biochemical procedures such as peptide 
truncations and site‐directed mutations that compromise the protein 
structural framework. Here, we investigate the effectiveness of ubiquitin 
protein tags as inhibitory antibodies in studying binding interactions of NP 
and VP35. We have developed a set of ubiquitin mutants optimized to bind 
to viral peptides NP or VP35. Binding assays and NMR analysis show the 
varied capacity of these ubiquitin mutants to modulate VP35 and NP at 

 

physiological relevance. These results indicate the potential use for 
modified ubiquitin in the study of proteins that makeup the viral replication 
complex and elucidate some of the difficulties in antibody based 
methodology.   
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Variation in Human Milk EGF in Association with 
Maternal Birth Weight  
Previous studies have explored the developmental 
origins hypothesis and how non-genetic maternal 
factors can influence the long term development of 

individuals. While most studies have focused on gestational effects, there is 
growing evidence to support postpartum programming as well. It is thought 
that many of the hormones and growth factors in milk may have 
programming effects; however, it is much less well understood how 
maternal early life may influence milk hormones.  
 Premature birth often results in an underdeveloped gut that is in high risk 
of developing necrotizing enterocolitis intestinal disease (NEC); however, 
epidermal growth factors (EGF) present in human milk have been shown to 
reduce the incidence and severity of the disease. However, little is known 
about how maternal factors may influence EGF concentrations. In this 
study, we explore the relationship between low maternal birth weight and 
the concentration of epidermal growth factor (EGF) in human milk 24-25 
years later. Milk samples, anthropometric data, and pathogenicity 
assessments were collected from 131 women living in Cebu, Philippines; 
milk assays quantified the concentration of EGF in the milk.  Results suggest 
that mothers who were low birth weight have reduced levels of milk EGF; 
associations persist after adjustment for current pathogenicity and infant 
age. Variation in maternal birth weight may contribute to variation in EGF 
levels in maternal milk, and may provide potential insight into differences 
in risk of NEC among premature, low birth weight infants.  
 
 
 
 


