An ORISE Fellow’s Journey in Precision Public Health - 5
Important Things | Learned That Helped Me to Have a
Successful Experience
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- Variety of Projects: Current Projects

« Additive value of polygenic risk score to famil

y .
history for type 2 diabetes risk prediction AI Iof us

THE FUTURE OF HEALTH BEGINS WITH YOU

The
Precision
Medicine
Initiative®

« Family history of neuropsychiatric conditions in
All of Us Research Program database

* Polygenic risk score and coronary artery disease
risk prediction

« Epigenome-wide association studies of prenatal
maternal mental health and infant epigenetic
profiles: a systematic review
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Severity Outcomes among Adult Patients with Primary
Immunodeficiency and COVID-19 Seen in Emergency Departments,
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Public Health Genomics and Precision Health Knowledge Base (v8.7)

>

Databases and Webpages COWD-19 (3

Office of Genomics and
Precision Public Health

Up to Date Genomics and Precision Fealth Information on COVID-19
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Environmental Health

What is Epigenetics?
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O

Your genes play an important role in your
health, but so do your behaviors and
environment, such as what you eat and
how physically active you are. Epigenetics
is the study of how your behaviors and
environment can cause changes that
affect the way your genes work. Unlike
genetic changes, epigenetic changes are
reversible and do not change your DNA
sequence, but they can change how your
body reads a DNA sequence.

down the toxin show higher
rates of disease, this provides
evidence that the toxin causes
the disease. This effect would
only be seen for people
exposed to the toxin, and the
genetic difference would have
no effect on disease risk in
those not exposed to the toxin.
Mendelian randomization can
be used to look at whether
levels of a substance found
naturally in a person’s body is
linked to disease. Measuring
the levels themselves can be a
problem because the levels can
change in response to other
factors that could be related to
the disease, such as diet,
smoking, or alcohol use.
However, if genetic differences

Unknown

Factor
Gene HighlDL | : Coronary
Variant Cholesterol | L)

\ Disease
For example, people with familial hypercholesterolemia have
genetic changes that increase their blood levels of LDL
cholesterol. These genetic changes are linked to an increased

risk of coronary artery disease, which provides evidence that
high LDL levels can cause heart disease.
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Beyond Tuberculosis: BCG Vaccine and
Epigenetics

B | O S August 10, 2020 by Emily Drzymalla, Rollins School of Public Health, Emory University, Atlanta GA and Marta Gwinn, CFOL
International, Atlanta GA

g Tuberculosis (TB) infection is spread from person to person by
respiratory droplets containing the bacterium Mycobacterium
tuberculosis. This infection mainly affects the lungs and may be
fatal if left untreated. TB remains a leading cause of death
worldwide. In 1921, a live attenuated vaccine, called the BCG
vaccine, was introduced to protect against TB. The vaccine
provides better effectiveness against childhood TB than against
adult pulmonary TB. This vaccine is one of the most used

* TOPICS
« Gene-environment interaction
« Epigenetics
« Mendelian randomization
« COVID-19

Rare Primary Immunodeficiency Diseases and
COVID-19: Evolving Insights and Implications
for Clinical and Public Health Practice

March 27, 2023 by Emily Drzymalla, Muin J. Khoury, and Marta Gwinn, Office of Genomics and Precision Public Health,
Centers for Disease Control and Prevention, Atlanta, Georgia

In this post, we explore how new research on rare genetic
diseases is contributing to our understanding of COVID-19
occurrence and outcomes and discuss potential clinical and
public health implications. Understanding the mechanisms
involved in these inherited disorders may shed light on biological
mechanisms and natural history of COVID-19.

Interplay Between the Exposome and the
Genome in Health and Disease

February 17, 2023 by Emily Drzymalla, Danielle Rasooly, and Muin J. Khoury, Office of Genomics and Precision Public Health,
Centers for Disease Control and Prevention, Atlanta, Georgia

A recent review assessed the interplay between environmental ) =
exposures and the human genome and showed ways that this Exposome ; R
1}

interplay can alter disease risk. |
Many diseases, such as birth defects and developmental E

disabilities, type 2 diabetes and cancer, are influenced by both <
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- 5 Important Things | Learned as an ORISE Fellow
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* Learning mindset

» Universality of genomics and precision public
nealth
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- 5 Important Things | Learned as an ORISE Fellow

e CoOmmunication

« Ask questions

* Check in with team members and keep tfeam members
InNformed

 Clear and concise
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- 5 Important Things | Learned as an ORISE Fellow

* Collaboration

* NO project is done alone
» Everyone has different skills and specialties
» Sharing of ideas and problem solving
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- 5 Important Things | Learned as an ORISE Fellow

* Planning

* |[denftify personal workflow

* |f you're not given a deadline, make a personal
deadline

« Set long term goals for fellowship
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- 5 Important Things | Learned as an ORISE Fellow

* Learning mindset

« Don’t forget you are sfill learning
* On the job learning is part of being an ORISE fellow

* Try to identifty what unigue knowledge you can bring to
the group you are working with

* Learn all you can from the projects and the people
around you
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- 5 Important Things | Learned as an ORISE Fellow

» Universality of genomics and precision public
health

« Can be applied to most if not every disease
» Risk prediction: polygenic risk scores
« Gene-environment interactions and epigenetics
« Mendelian randomization
« Omics: metabolomics, proteomics, transcriptomics

« Growing awareness of area
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Thank youl!

Emily M. Drzymalla, MPH

ORISE Fellow

Office of Genomics and Precision Public Health

National Center on Birth Defects and Developmental Disabilities
Centers for Disease Control and Prevention

E-mail: gyh5@cdc.gov

The findings and conclusions in this presentation have not been formally
disseminated by the Centers for Disease Control and Prevention and should
not be construed to represent any agency determination or policy.
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