Virginia Commonwealth University

VCU Scholars Compass

Biology and Medicine Through Mathematics

Conference 2016

May 21st, 5:30 PM - 8:00 PM

Heterogeneous responses to viral infection: Insights
from mathematica modehng of yellow fever
vaccine

James R. Moore
Emory University, jameskipmoore@gmail.com

Follow this and additional works at: http://scholarscompass.vcu.edu/bamm

b Part of the Biostatistics Commons, Ordinary Differential Equations and Applied Dynamics
Commons, and the Virus Diseases Commons

http://scholarscompass.vcu.edu/bamm/2016/May21/39

This Event is brought to you for free and open access by the Dept. of Mathematics and Applied Mathematics at VCU Scholars Compass. It has been
accepted for inclusion in Biology and Medicine Through Mathematics Conference by an authorized administrator of VCU Scholars Compass. For

more information, please contact libcompass@vcu.edu.


http://scholarscompass.vcu.edu/bamm/?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm/?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm/2016?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/210?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/121?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/121?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/998?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:libcompass@vcu.edu

Heterogeneous responses to viral infection:
Insights from mathematical modeling of yellow
fever vaccine

James Moore, Jonathan Jia, and Rustom Antia

Department of Biology, Emory University

March 7, 2016

Abstract

Most of our knowledge of within host disease dynamics and immune
response comes from studies performed in mice or other laboratory an-
imals. These biological models have some natural advantages: genetic
similarity, identical medical history and synchronized time of infection.
Removing confounding variables has helped reveal many of the important
processes underlying infection and immunity. However, studies in inbred
mice can also be limiting precisely because they lack diversity. Many
mathematical models, making very different assumptions about the un-
derlying biology can be fit to the same data. Although these models
make similar predictions about for a single individual, they may make
quite different predictions about the difference that appear in population
of individuals. Therefore, we will likely benefit from fitting these models
to human data, and not just because of the increased clinical relevance.
The yellow fever vaccine establishes a short term infection in patients and
thus represents an ethical way to study viral dynamics and immune re-
sponse in humans. We find that we cannot distinguish between different
models when we fit to the mean data alone, but only when we consider
the differences between patients.
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