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network remodeling in
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Background

Gulf War lliness (GWI): multi-system chronic disorder.
-« Unexplained cognitive, musculoskeletal and fatigue symptoms.
00,000 Gulf War troops deployed estimated 10% PTSD
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Looking at the Bigger Picture in Wichita

Immunity’s ripple effect on 30 major hormones and neurotransmitters
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Mapping Neuroendocrine-immune Interaction

Key findings

. Emergent immune network aligning with known model of persistent

gth between ACTH and cortisol: deco
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Introduction

Hypothesis.

» GWI subjects can be distinguished from healthy veterans (and CFS)
by their neuroendocrine-immune status.
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Experimental Assessment

Sample collection and analysis.
~ « Standard Graded eXercise Test (GXT)

of peripheral blood at 3 points: pre-exercise, at p
4 hours post-exercise —
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Experimental Assessment

Numerical analysis.
~ « Differences in expression at each time point (pseudo steady state)

2Nces in association patterns:
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3 Levels of Resolution
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Cytokines Good Building Blocks for Distinguishing GWI
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Ideally Use Entire Cytokine Response over Time
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Separating Specific Details from the General Response
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GWI Subijects are Distinct in Immune Response to Exercise

T ++ overstimulation of IL-1a wrt blunted IL-6, 10
and cortisol response under challenge
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GWI Subjects are Distinct in Their Cytokine Response to Exercise

Median Score = Feature 1

Time (min)
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GWI Subjects are Distinct in Their Cytokine Response to Exercise
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A First Synopsis

 Cytokines used in combination and across time response to exercise
completely separates diagnostic groups

oad spectrum changes (Feature 1): distinguishable throughout
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Cell Proliferation in the Context of Immune Signaling
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Bringing It Together: An Immune Response Network
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Bringing It Together: An Immune Response Network

—_— Cell abundance
f : Cytokines
Cortisol
oz NK cytotoxicity
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Bringing It Together: An Immune Response Network

Cell abundance
Cytokines
Cortisol

NK cytotoxicity
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GWI: A very Different Imnmune Response Strategy

GWI: more abundant active connections

HC: Not much change
_in general architectur
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Agents of Change

IL-5, sCD26 mounting B cell
response with IL-6 Th17?
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A Second Synopsis

GWI networks bigger and less organized (less efficient?)
NPY, IL-1, and TNF-a with CD2+/CD26+ abundance exe
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A Working Model?

¢ Increased IL-6, TNFa in plasma support low-grade persistent
~inflammation.

esponsiveness supports active Thl response (as i
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A Working Model?

IgE-mediated allergic
tissue inflammation

UHIVERELTY 0P Broderick Laboratory for
ALBERTA Computational Medicine




RAC-GWVI Meeting Minutes
Appendix June 29-30, 2009
Presentation 4 - Broderick Page 91 of 248

A Working Model?

* |IL-6 is “exercise cytokine”; flag for low local energy reserves

« Altered IL-6 co-expression with NPY, IL-1, IL-10: blunted insulin
sensitization response.

6 also recruited; inhibits amplification of ins
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Ongoing work: Propagation through Time
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Ongoing Work: Propagation through Time
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Propagation through Time of NPY
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Propagation through Time of CD2+/26+

Post-exercise (t2)
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Propagation through Time of IL-1a
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Ongoing Work: Comparison of Intracellular Signal
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Comparison of Intracellular Signal

++ Signal transduction,
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Comparison of Intracellular Signal

KIFAP3 kinesin-associated protein 3 GWI
(probe set 203333_at) e Ctrl

Broderick Laboratory for
Computational Medicine

Team Effort

Jim Fuite, PhD  Research Associate
Sadiq Alyanka  PhD student

Andrea Kreitz Y3 Medical Student
‘Christina Yang Y2 Medical Student
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