Computational Program for Racial Health Disparities

Studies have shown that race and socioeconomic status are important factors in determining people's overall health. The
Computational Program for Racial Health Disparities (CPRHD) focuses on using computational approaches to explore and analyze the
data for discerning and predicting socioeconomic and racial factors that affect health disparities.
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1. West Nile Virus outbreak prediction in Chicago area

This project focuses on understanding the effects of socioeconomic factors on the West Nile Virus outbreak in the Chicago area (Cook and
DuPage counties). The project uses mosquito and socioeconomic data to build Machine learning models to predict the Mosquito Infection Rate
(MIR).

2. Storm Water Management Model to evaluate Green Infrastructure's affect on
WNV

This project uses stormwater modeling to predict green infrastructure and its effects on the population of disease carrying mosquitoes. The
primary goals of the project are

® To develop Python functions for running SWMM simulations and extracting data
® To develop a Python function to create input files for simulation

3. Modeling West Nile Virus Neuroinvasive incidence rate in Urban counties

This goal of this project is build Machine Learning models to predict West Nile Virus Neuroinvasive incidence rate using physical and
socioeconomic factors that affect the spread of the virus.

4. Design and development of standardized R package for time-series data

This project is focused on building a standard pipeline for researchers to handle time-series data. The main goals of the project are

® Quality Control

® Data Visualization
® Feature Extraction
® Clustering

5. Generic data cleaning pipeline

Public health issues are not easy to deal with as it requires gathering of large meaningful datasets and cannot be directly used the way it was
obtained because of privacy issues. Data collection is planned to be done by providing easy access to common population to provide
information about their health using mobile phones. A user enters the details on a mobile application and this data will be stored in a cloud-
based backend.

To tackle the problem of analyzing heterogeneous datasets, a statistical pipeline is built to harmonize data across various cohorts. The code
analyses data and applies statistical data standardization techniques like re-normalization, covariates identification and dimensionality
reduction. The use of Geospatial feature further helps in analyzing the data obtained.

The correlation between variables is calculated and, since the multicollinearity is high in the dataset, PCA is performed. The multidimensional
dataset is then analyzed to cross-correlate the blood metabolite measurements in racially diverse women to find factors that contribute to
breast cancer risk disparities. This will help in clinical translation by targeting novel biomarkers and pathways and facilitate developing
biosensor-based companion diagnostic tools for early detection and individualized treatment.

This project also aims to
® Code an R package to implement data harmonization pipeline in a flexible and adaptive manner.

® Scale, automate, and containerize the package to deploy on cloud.
® Publish the package on CRAN and make it open-source.
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Collaborators

LIUDMILA SERGEEVNA
MAINZER

Technical Program Manager, NCSA
Genomics

CCBGM: https://ccbgm.illinois.edu/people
Nliudmila-sergeevna-mainzer/

lllinois Experts: https://experts.illinois.edu/en
Ipersons/liudmila-sergeevna-mainzer

LinkedIn: https://www.linkedin.com/in
Nliudmila-sergeevna-mainzer-98854625/

JOSHUA ALLEN

Research Programmer

NCSA: http://www.ncsa.illinois.edu/assets/php
/directory/contact.php?contact=jallen17

LinkedIn: https://www.linkedin.com/in/joshua-
allen-59911810/

MINGYU YANG

Graduate Research Student

NCSA: http://www.ncsa.illinois.edu/assets/php
/directory/contact.php?contact=ymingyu2

LinkedIn: https://www.linkedin.com/in/mingyu-
yang1024/

ROHAN SAMEER LIMAYE

Graduate Research Student

NCSA: http://www.ncsa.illinois.edu/assets/php
/directory/contact.php?contact=rohansl|2

LinkedIn: https://www.linkedin.com/in/rohan-
limaye-144877165/

SOPHIA DING

Undergraduate Research Student

NCSA: http://www.ncsa.illinois.edu/assets/php
/directory/contact.php?contact=yuxid2

LinkedIn: https://www.linkedin.com/in/sophia-
ding/

KATHERINE
KENDIG

Associate Project Manager

NCSA: http://www.ncsa.
illinois.edu/assets/php
/directory/contact.php?
contact=kkendig2

LinkedIn: https://www.
linkedin.com/in/katherine-
kendig-30400146/

WEIHAO GE

Research Scientist

NCSA: http://www.ncsa.
illinois.edu/assets/php
/directory/contact.php?
contact=wge2

Research Gate: https://www.
researchgate.net/profile
/Weihao_Ge

LinkedIn: https://www.linkedin.
com/in/weihao-ge-22597486/

Ccv

VINU PRASAD
BHAMBORE

Graduate Research Student

NCSA: http://www.ncsa.
illinois.edu/assets/php
/directory/contact.php?
contact=vpb2

LinkedIn: https://www.linkedin.
com/in/vinubhambore/

MATAS
LAUZADIS

Undergraduate Research
Student

NCSA: http://www.ncsa.
illinois.edu/assets/php
/directory/contact.php?
contact=matas|2

LinkedIn: https://www.linkedin.
com/in/matas-lauzadis/

WAYNE WAN

Undergraduate Research
Student

NCSA: http://www.ncsa.
illinois.edu/assets/php
/directory/contact.php?
contact=guangya2

LinkedIn: https://www.linkedin.
com/in/guangya-wan-
90b289189/


https://ccbgm.illinois.edu/people/liudmila-sergeevna-mainzer/
https://ccbgm.illinois.edu/people/liudmila-sergeevna-mainzer/
https://experts.illinois.edu/en/persons/liudmila-sergeevna-mainzer
https://experts.illinois.edu/en/persons/liudmila-sergeevna-mainzer
https://www.linkedin.com/in/liudmila-sergeevna-mainzer-98854625/
https://www.linkedin.com/in/liudmila-sergeevna-mainzer-98854625/
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=kkendig2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=kkendig2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=kkendig2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=kkendig2
https://www.linkedin.com/in/katherine-kendig-30400146/
https://www.linkedin.com/in/katherine-kendig-30400146/
https://www.linkedin.com/in/katherine-kendig-30400146/
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=jallen17
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=jallen17
https://www.linkedin.com/in/joshua-allen-59911810/
https://www.linkedin.com/in/joshua-allen-59911810/
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=wge2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=wge2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=wge2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=wge2
https://www.researchgate.net/profile/Weihao_Ge
https://www.researchgate.net/profile/Weihao_Ge
https://www.researchgate.net/profile/Weihao_Ge
https://www.linkedin.com/in/weihao-ge-22597486/
https://www.linkedin.com/in/weihao-ge-22597486/
https://wiki.ncsa.illinois.edu/download/attachments/78686762/GeWeihaoCV200423.docx?version=1&modificationDate=1587852271000&api=v2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=ymingyu2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=ymingyu2
https://www.linkedin.com/in/mingyu-yang1024/
https://www.linkedin.com/in/mingyu-yang1024/
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=vpb2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=vpb2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=vpb2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=vpb2
https://www.linkedin.com/in/vinubhambore/
https://www.linkedin.com/in/vinubhambore/
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=rohansl2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=rohansl2
https://www.linkedin.com/in/rohan-limaye-144877165/
https://www.linkedin.com/in/rohan-limaye-144877165/
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=matasl2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=matasl2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=matasl2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=matasl2
https://www.linkedin.com/in/matas-lauzadis/
https://www.linkedin.com/in/matas-lauzadis/
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=yuxid2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=yuxid2
https://www.linkedin.com/in/sophia-ding/
https://www.linkedin.com/in/sophia-ding/
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=guangya2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=guangya2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=guangya2
http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=guangya2
https://www.linkedin.com/in/guangya-wan-90b289189/
https://www.linkedin.com/in/guangya-wan-90b289189/
https://www.linkedin.com/in/guangya-wan-90b289189/

External Collaborators

AIMAN SOLIMAN

Research Scientist

Website: https://aimansoliman.com/

NCSA: http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=asoliman
LinkedIn: https://www.linkedin.com/in/aiman-soliman-0402175a/

Research Gate: https://www.researchgate.net/scientific-contributions
/2090658587_Aiman_Soliman

BRIAN ALLAN

Associate Professor, Department of Entomology
SIB: https://sib.illinois.edu/profile/ballan

Research Gate: https://www.researchgate.net/profile/Brian_Allan

REBECCA (Becky) SMITH

Assistant Professor, Department of Pathobiology

Experts: https://experts.illinois.edu/en/persons/rebecca-lee-smith

Research Gate: https://www.researchgate.net/profile/Rebecca_Smith13

NCSA: http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=rlsdvm

Vetmed: https://vetmed.illinois.edu/mdci/

ZEYNEP MADAK-ERDOGAN

Assistant Professor, Department of Food Science & Human Nutrition

NCSA: http://www.ncsa.illinois.edu/assets/php/directory/contact.php?contact=zmadake2
FSHN: https://fshn.illinois.edu/directory/zmadake2

Beckman Institute: https://beckman.illinois.edu/directory/person/zmadake2

lllinois Cancer Center: https://cancer.illinois.edu/people/zeynep-madak-erdogan
LinkedIn: https://www.linkedin.com/in/zeynep-madak-erdogan-7766b648/

Research Gate: https://www.researchgate.net/profile/Zeynep_Madak_Erdogan

JUSTINA ZURAUSKIENE

BRIDGE Fellow, University of Birmingham

Research Gate: https://www.researchgate.net/profile/Justina_Zurauskiene
LinkedIn: https://www.linkedin.com/in/justina-zurauskiene-654b64106/

University of Birmingham : https://www.birmingham.ac.uk/staff/profiles/cancer-genomic
/zurauskiene-justina.aspx
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Champaign-Urbana Public Health District (https://www.c-uphd.org/)
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1. GitHub Link

https://github.com/ncsa/CPRHD_SES
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