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    Student Year JHU School/Mentors/Department WISE Project 

 
Emma 
 

Senior 
 

JHU Bloomberg School of 
Public Health  
Center for Alternatives to Animal 
Testing 
 

 
Toxicology and Neurodevelopmental Disorders 
Project will include working in toxicology lab and on outreach 
education and advocacy work. Our laboratory work is directed at 
understanding the role of toxins in the increasing incidence of in 
neurodevelopmental disorders in children. Specific aims include the 
identification of toxicity pathways using genomics, metabolomics, 
and bioinformatics technologies.  
 

 
Lexi 
 

Senior 
 

JHU Bloomberg School of  
Public Health 
Center for Adolescent Health/ 
Young Health Program 
 

 
Young Health Project 
Using mobile phone-based survey techniques, this innovative study 
gather data on how and where extremely poor urban youth access 
health information and resources.  These surveys will explore 
adolescent social networks and use of time, as well as community 
mapping of the six urban centers to show service and resource 
availability. The intent is to lay the groundwork for interventions in 
which technologies like mobile phones and social networking 
applications can be used to improve access for the most 
disadvantaged youth to health information and services. 
 
The WISE student will take Human Subjects training and assist with 
data collection and organization. 
 

 
Anna 
 

Junior 
 

JHU Whiting School of Engineering 
Department of Chemical & 
Biomolecular Engineering 
 

 
Imaging Vascular Structures in Breast Cancer 
The research project deals with breast cancer, studying how the 
environment the tumor resides in promotes the formation of blood 
vessels, which are essential to supplying the tumor with nutrients 
and oxygen it needs to continue growth. More specifically, we study 
how the extracellular matrix, a rich network of proteins which 
support numerous cell activities, promote tumor blood vessel 
growth. 
 
The WISE student will help image vascular structures and the matrix 
proteins which support their growth. This will involve use of the 
fluorescent microscope and basic cell culture. She will also assist in 
data analysis and data presentation and will become familiar with the 
scientific literature in this field. 
 

 
Ashley 
 

Junior 
 

JHU Whiting School of Engineering 
LIMBS Lab 
Department of Mechanical 
Engineering 
 

 
Sensorimotor Integration In Weakly Electric Fish 
Electric fish like to swim back and forth to stay in tubes. We take 
advantage of this by moving the tubes and the fish "tracks" the 
tubes. The details of the trajectories of both the tube and the fish 
provides a window into how the brain measures the movements of 
nearby objects and ultimately how the brain commands movements 
to the fins to keep the fish in the tube.  
 
Recently we changed many details of our experimental rig, so in this 
project we will attempt to reproduce experimental data collected 
with our old setup. That data is published -- see the attached paper. 
Reproducing old results on the new rig is essential before advancing 
the science because we need to be sure the old results were not 
achieved by "luck" nor due to special details of the old setup that we 
have not perfectly reproduced.  
 

 
 



 
YeonJi 
 

Junior 
 

 
JHU Whiting School of Engineering 
Department of Biomedical 
Engineering 
 

 
Cell Migration  
Our work includes research on cell migration of skin cancer and brain 
tumors. The WISE student will help with mammalian cell culture, cell 
tracking and western blotting. 

 
Mengyi 
 

Senior 
 

JHU School of Medicine 
JHU Whiting School of Engineering  
Brain Tumor Stem Cell Lab  
 

 
Etiology of Brain Cancer 
Our lab is focused on understanding the etiology of brain cancer to 
design novel treatment modalities. To this end, the purpose of this 
project is to evaluate the efficacy of a novel FDA-approved drug to 
treat glioblastoma, a high-grade brain tumor. This drug targets a 
specific gene-of-interest that is highly expressed in this type of 
malignancy. Previous studies report the role of this gene in 
promoting a highly aggressive phenotype by regulating cell 
proliferation, migration, and invasion. The student will assist in 
determining an optimal dosage, duration of treatment, and biological 
effects of this drug such cell death, stemness, proliferation, and 
tumor formation. This work will play a critical role in designing a 

suitable treatment regime against brain cancer.   
 

 
Rebecca 
 

Senior 
 

JHU Whiting School of Engineering 
Department of Materials Science& 
Engineering 
 

 
Engineering nanoparticles for gene delivery 
Our focus is developing polymeric, tunable nanoparticles which could 
be used to deliver therapeutic agents in a well targeted manner. 
There are several variables that we would like to be able to control, 
such as size and surface charge, which affect how these particles are 
distributed in the body. Our focus specifically is looking at how the 
shape of these particles not only affect circulation in the 
bloodstream, but also at its effects on diffusion through tissue and 
uptake into target cells. We look at three main shapes: spherical 
(current standard), rods, and worms. Much of the work will be the 
testing of these particles in various models to gain some insight into 
the pharmacokinetics. A few of the possible techniques which we will 
be using will be FRAP (Fluorescence Recovery After Photo bleaching), 
microfluidics, some standard biochemical assays (protein, 
luminescence) and microscopy. 
 

 
Austyn 
 

Senior 
 

JHU Bloomberg School of  
Public Health  
Center for Adolescent Health/ 
Center for Urban Families 
 

 
Qualitative study partnering with the Center for Urban Families 
Center for Urban Families: The Impact Story Enhanced 
The goal is to enhance the Center for Urban Families’ capacity to 
document how the job readiness program, STRIVE Baltimore, impacts 
clients and their partners and kin. Life history interviews will be 
conducted with 20 STRIVE graduates (18-25 years old) and persons 
they nominate as a significant other. Students will be trained in 
qualitative data design, collection and analysis.  
 
The WISE student will take Human Subjects training. She will assist 
with data collection and organization. 
 

 
Yiyi 
 

Senior 
 

JHU Whiting School of Engineering 
Department of Biomedical 
Engineering 
 

 
Genetic Variations in DNA 
We are using biochemistry and molecular biology techniques to 
screen DNA for genetic variations. We are looking for these particular 
types of genetic variations, called Single Nucleotide Polymorphisms 
to help with industrial agriculture. We then plan to use the same 
techniques to apply them to human diseases. We also interested in 
epigenetics (studying changes in gene expression that come from 
things other than the DNA sequence itself).  We are interested in 
looking at DNA methylation (the addition of a CH3 group to the 
structure of DNA), which has ties to how cancer is caused.   
 
The WISE student’s work will include soft lithography and use of 
molecular biology skills. 



Emily 
 

Junior 
 

JHU Krieger School of Arts & 
Sciences 
Mind/Brain Institute 
Department of Neuroscience 
 

 
Neuroscience and Synaptic Plasticity 
Our daily experience can trigger lasting memories, which are stored 
in our brains. Memories are stored ultimately by changing the way 
neurons convey information. More precisely, they are stored as 
changes in the function of synapses: the structures by which neurons 
contact and transmit signals to each other. My laboratory is 
interested in exploring the cellular and molecular changes that 
happen at the synapses to allow memory storage. 
 
Combining various techniques, such as electrophysiological 
recording, biochemical/molecular analysis, and imaging, we are 
aiming to understand the cellular and molecular changes that happen 
during synaptic plasticity. 
 

Athenia 
 

Junior 
 

JHU Whiting School of Engineering 
Department of Chemical &  
Biomolecular Engineering 
 

 
Tumor Blood Vessel Growth in Breast Cancer 
The research project deals with breast cancer, studying how the 
environment the tumor resides in promotes the formation of blood 
vessels, which are essential to supplying the tumor with nutrients 
and oxygen it needs to continue growth. More specifically, we study 
how the extracellular matrix, a rich network of proteins which 
support numerous cell activities, promote tumor blood vessel 
growth. 
 
The WISE student will be helping with animal studies including 
sample preparation (slides containing sections of fixed tissue) and 
imaging the tissues. 
 

Ashley 
 

Junior 
 

JHU Whiting School of Engineering 
Department of Geography & 
Environmental Science 
 

 
Cross-Disciplinary Study of Scleroderma 
This project involves scleroderma, a connective tissue autoimmune 
disease. Severity ranges from localized patches of hardening to much 
more serious variants, principal among them, diffuse scleroderma 
that affects major organs, e.g., lungs and kidneys. In the case of 
interstitial lung disease (ild) sections of the lung harden and lose their 
ability to transfer oxygen to the bloodstream.  
Our collaboration, with the School of Medicine, along with  Civil 
Engineering, began with the idea that perhaps looking at scleroderma 
from a different perspective, i.e., as an engineer would, might prove 
helpful. 
 
There are two parts of the work: (1) building a realistic simulation 
model to better understand the complex mechanisms of 
scleroderma; and (2) using a remarkable data set - flow cytometry 
measurements - try to identify associations between and among 
these measurements and scleroderma phenotypes. 
 
The WISE student will see firsthand, how physicians and engineers 
can collaborate. Specific knowledge gained would include the science 
behind scleroderma as well as mathematical methods for extracting 
useful insights from highly complex data. 

Katherine 
 

Junior 
 

JHU Whiting School of Engineering/ 
Jhpiego 
Center for Bioengineering 
Innovation and Design 
 

 
Nitrate and Ketone Levels using Antenatal Screening Kit 
This project involves work on a diagnostic test kit we call the ASK or 
Antenatal Screening Kit. It contains extremely low cost tests to detect 
protein, nitrates, and ketones in the urine. These tests diagnose 
conditions such as Pre-Eclampsia, Urinary Tract Infections, 
Gestational Diabetes. 
 
 The WISE student will conduct literature and lab assessments (bench 
tests) for the nitrate and ketone test (for UTI’s and Diabetes), and to: 
1. -identify the appropriate clinical threshold (nitrate or ketone 

level in the urine) through literature search 
2. -conduct bench tests to determine the accuracy of our reagent 



(the recipe is defined, though her testing may highlight need for 
changes) 

3. conduct tests to quantify the effects of light, heat, humidity on 
the diagnostic and make recommendations to the team based 
on the test performance versus the desired accuracy. 
  

Lena 
 

Junior 
 

JHU Whiting School of Engineering 
Department of Chemical & 
Biomolecular Engineering 
 

 
Self-Assembly Project 
We will be working on assembly of 3D computers. Our goal is to 
develop miniaturized devices that self-assemble and do computation.  
The WISE student will get an experience about how we build 
miniaturized devices in our lab and help us make self-assembled 
computers. 
 

Rui 
 

Junior 
 

JHU Whiting School of Engineering 
Department of Civil Engineering 
 

 
Testing for Damage Detection 
The WISE student will work on design, fabrication, instrumentation 
and testing of scale structural models (buildings and bridges) that are 
used to prove the damage detection methods.   
 
The WISE student will use Google Sketchup for design, build using 
balsam wood or K-nex, and test model on lab's shake table. 
 

Meghan 
 

 
Senior 
 

JHU Whiting School of Engineering 
Department of Computer Science 
JHU Gaming Lab 
 

 
Game Development 
The WISE student will work on a special game development project, 
with special focus on platform and programming, learning Python. 
 
 

        

     
 
 


