
MIAME Checklist 

Experiment Design and Samples:  

Hippocampi from a total of twelve animals were used to generate expression profiles 
(triplicate sets of age and sex matched animals):  no hypoxia HIF-1αΔ/Δ (n=3 animals, 2 
males (M) at 30 and 34 weeks, 1 female (F) at 9 weeks), no hypoxia HIF-1αF/F (n=3 
animals, 2 M at 30 and 35 weeks, 1 F at 9 weeks), 4.5 hours hypoxia HIF-1αΔ/Δ (n=3 
animals, F at 9 weeks), 4.5 hours hypoxia HIF-1αF/F (n=3 animals, 2 F at 9 weeks and 1 F 
at 10 weeks). No samples were pooled. Labeling of samples, hybridization, and scanning 
were performed as described using the Affymetrix Genechip MG_U74Av2 microarray 
that represents 12,422 probes sets corresponding to ≈12,000 genes and expressed 
sequence tags (Affymetrix, Santa Clara, CA) 

Measurement: 

After scanning the chips with the Affymetrix GeneArray Scanner, the .cel files 
were analyzed using algorithms developed by our laboratory in a Teradata analytical 
relational database using the Teragenomics software tool and the freeware tool Bullfrog 
(Information Management Consultants, Inc., McLean, VA). All samples were scaled to a 
target intensity of 200 which has been shown to correspond to ≈3-5 transcripts per cell. 
All data are available for viewing and Query at www.Teragenomics.com 
 To identify specific sets of differentially expressed genes, files were compared 
using Teragenomics.  Pairwise comparisons were made for the following groups: 1) 
replicates in each group; 2) no hypoxia HIF-1αF/F versus no hypoxia HIF-1αΔ/Δ; 3) 4.5 
hours hypoxia HIF-1αF/F versus 4.5 hours hypoxia HIF-1αΔ/Δ; 4) no hypoxia HIF-1αF/F 
versus 4.5 hours hypoxia HIF-1αF/F; 5) no hypoxia HIF-1αΔ/Δ versus 4.5 hours hypoxia 
HIF-1αΔ/Δ. Comparisons were then exported to Bullfrog version 7 (Lockhart and 
Lockhart, San Diego, CA;) for further analysis.  The criteria used to establish 
experimental reproducibility between replicates was a fold change of 1.5 or greater, a 
difference call of increase, marginal increase, decrease or marginal decrease and a signal 
change greater than 30 in 3/3 comparisons. Briefly, the difference call is designed to 
provide a qualitative determination of whether there is an expression level difference 
between two measurements. The difference call is based on differences in the observed 
hybridization patterns (scaled intensities) between two measurements for all the probes in 
a probe set. The algorithm uses the collection of matched differences between the 
appropriately scaled PM-MM values (experiment 1 compared to experiment 2), and is 
again based on the p-value (paired, two-tailed) calculated using the non-parametric 
Wilcoxon signed rank test (relative) as well as the “increase fraction” (the fraction of 
(PM-MM)1 – (PM-MM)2 values that are greater than zero).  In particular, the algorithm 
uses the collection of relative differences for each probe pair in the probe set: 
{((PM – MM)1 – (PM – MM) 2)  / (|(PM – MM) 1| + |(PM – MM) 2|)}. Absolute values are 
used in the denominator because PM-MM values can be negative, and a minimum 
denominator setting is used to avoid dividing by zero or a number that is too small 
relative to the noise. In addition, to make the difference call even more conservative (and 
to minimize the effects of small inter-chip scaling imperfections), the difference p-value 



for each probe set is calculated multiple times under the assumption that the sca1ing 
factor could be off by as much as a factor of 1.15 in either direction.  Following this 
calculation, the largest, or most conservative p-value is used to make the difference call 
(and is the p-value reported for other uses). The difference call thresholds were set to 
maximize sensitivity to small expression differences while keeping the false positive rate 
to a minimum, and were based on an analysis of a large amount of experimental data. 
Genes were considered to be differentially expressed between two samples and called 
increased if p <0.01 and the increased fraction >0.7, called marginally increased if p 
<0.0316 and the increased fraction >0.8, called decreased if p <0.01 and the increased 
fraction <0.3, and called marginally decreased if p <0.0316 and the increased fraction 
<0.2. (see www.Teragenomics.com for more information on the algorithms used for the 
analysis and the full data set). 

Replicate pairwise comparisons were analyzed to determine the false positive 
rate. The false positive rate for the analysis of baseline changes are described in the 
Results section. The false positive rate for the analysis of the hypoxic response was 
determined using the replicate comparisons and asking that the gene was consistently 
differentially expressed (using the statistical criteria and fold change described above) in 
67% of the comparisons (8 of 12). No genes were identified that met this criteria (0% 
false positive rate). Similar analysis was then applied to comparisons between the 
hypoxia and no hypoxia animals to find the genes that were consistently changed by 
hypoxia in 67% of the pairwise comparisons (6 of 9 for each genotype). The Venn 
Function in Bullfrog was then used to identify genes that were unique or common to the 
response based on genotype.  

 

 

 

 


