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Problems

Previous studies have at least one of these problems:

Precision/Accuracy not properly assessed
— Sensitivity/Specificity trade-off not considered
- A based on validation of few genes

« No a-priori expectation of truth
— RT-PCRis considered gold standard

« Effect of preprocessing not explored

« Lab effect not explored




Experimental
Recommendations

Our Approach

Obtain results from at least two labs from each
platform
We used only labs in the DC/Baltimore area
— 5 Affymetrix oligo
— 3 two-color cDNA
— 2 two-color oligo
Send them same RNA
Include tech reps (assess precision)
Try do induce a-priori knowledge of DE
Compare to RT-PCR (16 genes)

Sample Preparation

PEX1 KO PEX6 KO PEX7 KO PEX12 KO
Sample A Sample B

VRN 7\

Sample A1 Sample A2 Sample B1  Sample B2




Sample Preparation

+ Sample A=1/2 +2/5 +1/10
+ Sample B =1/10 +2/5 +1/2 PEX12
Gene A B Fold change
PEX1 5/10 10/10 2.0
PEX6 6/10 9/10 1.5
PEX7 9/10 6/10 1.5(-)
PEX12 10/10 510 2.0(-)
Statistical
Recommendations
Data

Basic unit of measurement
M,=log,(B,/ A,) M,=log,(B,/ A,

It is important to look at relative expression as
opposed to expression

Why? The probe effect




Why relative expression?

* A simple random effect model is
M;=d+t +e
i represents lab and j replicates
+ Correlation within technologies:
Corr(M;,M,) = (V+Vv,)/ (V4#VitV,)
» Correlation across technologies:
Corr(M;,M,) = v,/ (VA4Vi#V,)

Table 2 | Correlation and s.d. measurements computed for absolute and
relative measurements of expression

Correlation s.d.

Absolute Relative Absolute Relative

Affymetrix oligo versus 0.98 0.79 0.16 0.15
Affymetrix oligo

Two-color cDNA versus 0.91 0.65 0.29 0.23
two-color cDNA

Affymetrix oligo versus 0.40 0.44 0.91 0.25

two-color cDNA

Affymetrix oligo lab 4 and two-color cDNA Lab 1 were used for this comparison.

Precision/Accuracy

* Precision: SD of M, - M,

- Accuracy: Slope of /s regressed
against nominal log fold change




How do we match?

UniGene LocusLink

(2N

RefSeq 9,288

Figure 3 | Venn diagram illustrating agreement between annotation
databases. For each mapping (UniGene, LocusLink and RefSeq) we obtained
a different set of genes that had identifiers for each platform. This Venn
diagram shows the agreement between these three different lists.

Results

Precision Accuracy Proportion of Agreement
Platform Lab ID | Correlation SD | Signal (SE) | 25 50 100
Affy oligo 1 0.48 0.32 | 0.62(0.05) [0.72 0.56 0.54
Affy oligo 2 0.76 0.17 | 0.64 (0.05) | 0.80 0.70 0.70
Affy oligo 3 0.67 0.24 | 0.66 (0.05) | 0.68 0.66 0.60
Affy oligo 4 0.79 0.15|0.59 (0.04) | 0.80 0.70 0.65
Affy oligo 5 0.59 0.25 | 0.58 (0.05) | 0.64 0.68 0.55
two-color cDNA 1 0.65 0.23 | 0.41(0.12) [0.68 0.64 0.65
two-color cDNA 2 0.68 0.21 | 0.13(0.04) | 0.28 0.30 0.38
two-color cDNA 3 0.46 0.23 | 0.54 (0.09) [0.72 0.68 0.50
two-color oligo 1 0.68 0.51|0.21(0.09) | 0.40 0.36 0.33
two-color oligo 2 0.90 0.10 | 0.76 (0.13) | 0.44 0.72 0.81

Precision

Precision Accuracy | Proportion of Agreement
Platform Lab ID | Correlation Signal (SE) | 25 50 100
Affy oligo 1 0.48 0.62 (0.05) [0.72 0.56 0.54
Affy oligo 2 0.76 0.64 (0.05) | 0.80 0.70 0.70
Affy oligo 3 0.67 0.66 (0.05) | 0.68 0.66 0.60
Affy oligo 4 0.79 0.59 (0.04) | 0.80 0.70 0.65
Affy oligo 5 0.59 0.58 (0.05) | 0.64 0.68 0.55
two-color cDNA 1 0.65 0.41(0.12) | 0.68 0.64 0.65
two-color cDNA 2 0.68 0.13(0.04) | 0.28 0.30 0.38
two-color cDNA 3 0.46 0.54 (0.09) |[0.72 0.68 0.50
two-color oligo 1 0.68 0.21 (0.09) | 0.40 0.36 0.33
two-color oligo 2 0.90 0.76 (0.13) | 0.44 0.72 0.81




Precision

= Affy oligo
Two-color cDNA
Two-color oligo
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Experience seems important
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Acuracy

Precision Proportion of Agreement
Platform Lab ID | Correlation SD 25 50 100
Affy oligo 1 0.48 0.32 0.72 0.56 0.54
Affy oligo 2 0.76 0.17 0.80 0.70 0.70
Affy oligo 3 0.67 0.24 0.68 0.66 0.60
Affy oligo 4 0.79 0.15 0.80 0.70 0.65
Affy oligo 5 0.59 0.25 0.64 0.68 0.55
two-color cDNA 1 0.65 0.23 0.68 0.64 0.65
two-color cDNA 2 0.68 0.21 0.28 0.30 0.38
two-color cDNA 3 0.46 0.23 0.72 0.68 0.50
two-color oligo 1 0.68 0.51 0.40 0.36 0.33
two-color oligo 2 0.90 0.10 0.44 0.72 0.81
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Results

Table 1 | Assessment measures for all ten labs

Precision Proportion of agreement
Platforn Lab number Corelation s Accuracy signal (sem.) 2 50 100
Affymetix oliga 1 048 032 0462 (0.05) 072 056 054
Affymetix oligo 2 076 017 064 (0.05) 080 070 070
Affymetrix oigo 3 067 024 066 (0.05) 068 0.6 060
Affymetix oligo 4 019 015 059 (0.04) 080 070 0.5
Affymetrix olig 5 059 025 058 (0.05) 0.6 068 055
Two-color cONA 1 065 0.23 041(0.12) 068 064 0.5
Two-color cONA 2 068 021 043 (0.04) 028 030 038
Two-color cONA 3 046 023 054 (0.09) 072 068 050
Two-color aligo 1 068 051 021 (0.09) 040 036 033
Two-color oligo 2 090 0.10 076 (0.13) 044 o7 081
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Should we use all genes to
assess agreement?

If no differential expression

* A simple model is
M,-I-=d+t,-+e,-l-
* But d=0, so correlation across
technologies should be:
Corr(M,M,) = 0

All genes not important

-/
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CAT plots

CAT plots

- Can also be used to assess precision

+ The precision assessment gives us an
idea of what to expect:
—Is 40% concordance good?

Precision Il

Precision Accuracy
Platform Lab ID | Correlation SD | Signal (SE)
Affy oligo 0.48 0.32 | 0.62 (0.05)
Affy oligo 0.76 0.17 | 0.64 (0.05)
Affy oligo 0.67 0.24 | 0.66 (0.05)
Affy oligo 0.79 0.15 | 0.59 (0.04)
Affy oligo 0.59 0.25 | 0.58 (0.05)

two-color cDNA
two-color cDNA
two-color cONA
two-color oligo
two-color oligo

065 0.23|0.41(0.12)
0.68  0.21|0.13(0.04)
046  0.23|0.54 (0.09)
0.68  0.51]0.21 (0.09)
0.90  0.100.76 (0.13)
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Precision Il

-+ — Afiyoligo
Two~color cDNA
Two-color oligo

T T T
40 60
Size of list

Is 40% concordance good?

00 02 04 08 08 10
correlation

Conclusions

- Important to assess accuracy/precision together
+ Lab effect is big
+ 2 color oligo provided one of the best and worst

+ Affymetrix more consistent across labs
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