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Summary

1.Normalized and performed analysis of mRNA only (lA., AA, CC, and
Metabolites not available).

2. FDR gene screening — flu has much higher number ofsx/asx
discriminating biomarkers than RSV or HRV studies.

4. Prediction - milestones attained using 5 top ranked FDR screened
genes and naive quadratic classifier..

3. Mixed component analysis (MCA) — early and late acting biomarkers
identified



20% FDR screening: Early d.e.

ARV
RSV
NF

Persistent dominance
372/778

18/236

1590/1693

KEY: X/Y
X d.e. between .1T and 0.8T
Y d.e. between 1T and T

Instantaneous
1/1'

0/16

206/535



BFHL

ARL2

Flu: 4 early d.e: instantaneous
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Flu: 4 early d.e: persistent
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Prediction milestones: 5 genes

FDR early screened: HOXAG', 'EXTL2'
FDR late screened: 'TLRS8', 'UAP1L1', 'HRASLSS3'

Naive (diagonal) quadratic classifier
achieves milestones

1-alpha 1-beta

01T 1.00 0.72
02T 1.00 0.97
08T 0.98 1.00



Predictor gene plots (blue are asx, red are sx)
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Predictor Gene Plots (ctd)
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Mixed Component Analysis (MCA)

MCA is a recent method [1] orginally developed for hyperspecitral

iImaging in geo remote sensing (under AFOSR-MURI)

[1] N. Dobigeon, J.-Y. Tourneret, S. Massaoui, M. Coulon and A.O. Hero, 'Joint Bayesian
endmember extraction and linear unmixing for hyperspectral imagery,' IEEE Trans. on Signal

Pocessing, submitted Sept 2008.

Properties

- decomposes the overall expression into different possibly overlapping
components

- extracts component loading proportionality factors for each chip

- like Bayes factor regression methods (BFRM), MCA operates without

9
subject or sx/asx labels.



MCA vs BFRM

MCA is similar to BFRM

*MCA and BFRM both use similar Bayesian model

. Y=MA+N

*Y: Ngenes by Nchips observed matrix

*M: Ngenes by Ncomp factor components (unknown)
*A: Ncomp by Nchip loadings (unknown)

MCA is different than BFRM

*A lies on positive simplex (A>0 and colsum(A) =1)
*Dimensionality reduction (PCA) is used to estimate A
*MCA leverages on hyperspectral imaging technology (fast scalable
algorithms)
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Endmembers (gene factors)
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RGB Heatmap (subj by time)

YWisconsin Flu map - Mixed Component Analysis (MCAD
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INF Symptom Scores
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Heatmap — grouped by asx/sx labels

Wizconsin Flu map - Mized Component Analysis (MCAS
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Time point
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MCA INF chip scatter plot

Red: sx

Blue: asx Chip cloud after demixing: asxINF=B, sxINF=R
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Time point

Joint HRV/RSV/INF MCA
Factor 5
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Joint HRV/RSV/INF MCA

5 factor chip scatter




All virus comparison:

sx/asx d.e. early genes

Define “Early genes” as persistenty d.e. over 0.1T, 0.2T, 0.8T
at FDR of 20%

Number of common HRV, RSV, INF at FDR of 20%: 0

HRV RSV INF HI HR RI HRI
44 3) 471 1 0 0 0

Common HRV/INF gene: 'DTX4'
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All virus comparison:
sx/asx d.e. late genes

Define “Late genes” as persistenty d.e. over 0.8Tto T
at FDR of 20%

Persistently d.e. genes in HRV, RSV, INF at FDR of 20%: 514

HRV RSV INF HI HR RI HRI
1770 1258 4629 1323 565 904 514

Persistently d.e. genes in HRV, RSV, INF at FDR of 1%: 24

HRV RSV INF HI HR RI HRI
169 111 2013 142 24 90 2420



Highest 24 all-virus late genes
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RSV symptom scores
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INF Symptom Scores
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