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Summary

1. FDR screening — discovery of sustained sx/asx differential expression
TFs over post challenge time points 0.1T, 0.2T, 0.8T. Using 2 or 3 top
ranked genes can achieve high prediction accuracy with naive Bayes
quadratic discriminant.

2. EDGE time course studies on 4 densely sampled subjects — three
pathways (TLR/T-Cell/Cell-Adhesion) are highly expressed.

3. Random forest non-linear regression - achieves 93% current state
estimation accuracy (12 missclassified chips out of 164). Prediction
performance is still being investigated.
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4. RSV vs HRV — 129 common genes expressed. 2 differentially




Persistency Screening

We adopt the classical Behrens-Fisher model for probes:
*Gaussian distributed sample mean over asx and sx groups
Different size groups at each time point

*Population variances may be different

*Chips are conditionally independent given population mean/
variance

Known class labels

Persistently differentially expressed genes g will satisfy
min_t { |sx_t(g)-asx_t(g)| } > x

for some x>0 that can be specified by experimenter
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Persistency screening

1. Screen over all post-inocculation symptom
times 0.1Tto T
212 genes significant at FDR of 20%

2. Screen over 0.1T 0.2T and 0.8T
4 genes significant at FDR of 20%

3. Screen over 0.1T, 0.2T or at 0.1T alone
No genes significant at FDR of 20%




Probes discovered at FDR of 20%

Persistentover 0.1Tto T

"TSPAN3' Persistent over 0.1T to 0.8T
'DNAL4' 'CD177"
'AP332 "TXNDC3'
'GPHN' 'CD72'
'CNPY?2' "UPK?2"
'CORO2B'
'ADARB1' These are (custom cdf)
'TIMM44' '57126_31!'
"TRIM38' '51314_at’
'CEBPG 971 _at’

7379 af'




nBayes quadratic discriminant

The 0.1T-0.8T genes achieve the following prediction
perforggnce overdpe three benchmagitimes  gx

0.1T 0.9091 0.8000 0.1T 0.9091 0.6622
0.2T 0.9091 0.9811 0.2T 0.9000 0.9489
0.8T 0.9127 0.9978 0.8T 0.8264 0.9967
'CD177" "'TXNDC3''CD72' 'CD177''CD72'

NB: 5-fold cross validation over 100 resampling trials




relative frequency

nBayes quadratic discriminant performance (CD172, TXNDC3, CD72): false positives(b) and negatives(r)
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false positive(b) and negative(r) histogram

nBayes quadratic discriminant (CD172, TXNDC3, CD72): Challenging chips
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relative frequency

nBayes quadratic discriminant performance (CD172, CD72): false positives(b) and negatives(r)
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false positivedd) and negative(r) histagram

nBayes quadratic discriminant {CD172, CD72): Challenging chips
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Temporal Differential Expression Analysis and Prediction

Materials

1. Gene expression profiles from subject #4, #19, #2, #17 (n=79)

2. Total of 5 missing time points are imputed by averaging two adjacent time
points from same subject (#04:BL; #04:H69; #19:H132; #7:HO; #7:H45)

Methods

1. Differential expression analysis is performed using Extraction of Differential
Gene Expression (EDGE)

2. Prediction model is constructed using Random Forest (RF)

Results

3. Total of 2,236 genes are differentially expressed temporally with significance
level g-value < 1%

4. Prediction model selected using random forest achieved 93% of out-of-bag
accuracy on all 164 samples with mis-prediction of 12 samples

5. Two most important predictor genes are CD72 and CD177, in concordance with
Duke group findings
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Significant Genes with g-value < 1% (n=2,236) From Time Series Analysis (EDGE)
On 4 Densely Sampled Individuals




Prediction Model Selection Using Random Forest With Significant Genes
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(g-value < 1% (n=2,236) from Time Series Analysis (EDGE))

0 Asx Sx Class.error
0 0 Asx 80 6 7.0%
o] Sx 6 72 7.7%
0
(o]
(o]
0
;  Misclassified individual chips.
0
0
0 . . Class Class
o Subject Time Asx Sx Predicted True
Oo R0O6 HO00 55.8% 44.2% Asx Sx
0 R11 HO00 76.3% 23.7% Asx Sx
(o}
0 RO6 HO12 55.6% 44.4% Asx Sx
0 R09 HO12 41.1% 58.9% Sx Asx
o]
0 R14 HO12 54.7% 45.3% Asx Sx
0
0 R14 HO021 64.1% 35.9% Asx Sx
o] R11 H029 52.9% 47.1% Asx Sx
o]
0 R17 H029 30.5% 69.5% Sx Asx
0 RIS H029 44.0% 56.0% Sx Asx
0
0 RO5 H117 40.7% 59.3% Sx Asx
0 R16 HI117 16.8% 83.2% Sx Asx
R17 H117 33.3% 66.7% Sx Asx
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Densely Sampled Individuals — Comparing RSV vs. HRV Significant Genes

RSV Up HRV Dw

Up Dw

HRV 120 59
RSV 939 1,297
Overlap 90 39

SH3-domain binding protein 5 (SH3BPS)
Chitinase 3-like 1 (CHI3L1)
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Mean SH3BP5

Temporal Gene Expression Pattern of CHI3L1 and SH3BP5
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1. Average of expression level at each absolute time points is shown with +/-1 SD
2. Higher variability of RSV might be contributed to only 2 sampling instances at some time points




Sample Summary Statistics
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blood draw time ONCE

Subject
RSV001
RSV002
RSV003
RSV004
RSV005
RSV006
RSV007
RSV008
RSV009
RSV010
RSV011
RSV012
RSV013
RSV014
RSV015
RSV016
RSV017
RSV018
RSV019
RSV020

minus1

O O O ©O - O O O O O OO OO O o o o o o

Subject symptom scores

0/512hrs 21.5 hrs 29 hrs/36h45.5hrs  53h 60h 69.5h  77h84h 93h  101h 108h117.5h 125h132h 1415h 165.5h
minusibarminusibpr0am 1am ipm 2am 2pm 3am 3pm 4am 4pm 5am 5pm 6am CLASS|
0 0 0 0 1 0 0 0 0 5 6
0 0 0 1 2 2 1 2 3 3 8 6
0 0 0 1 0 0 0 0 1 2 2 2 6 A '
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0NO
0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0No
0 0 0 0 0 0 0 0 0 1 2 3 3 g 9
0 0 0 0 0 0 2 eI 20 19 14 12 15 12 12
0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
0 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 0 0 1 1 G| 5 2 2 YES
0 0 0 0 0 0 0 0 0 2 1 2 4-3i-ZYES
0 0 0 1 1 0 0 0 0 0 0 0 1 0 1 0 0NO
0 0 0 0 0 0 0 0 0 2 2 g 3 4 2 5 5\VES
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1NO
0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1NO
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0NO
0 0 0 0 1 0 1 1 1 2 1 0 0 0 0 1 1NO
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0NO
0 0 0 2 0 0 1 1 0 0 1 2 1 1 o s s ves
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