
GeneChip 3’ IVT Express Assay

Key features of this assay:

•	 Low RNA input requirements - as little as 50 ng total RNA for a single round of amplification 
•	 Streamlined workflow with a simple protocol for a high rates of success and repeatability
•	 Fewer reagents needed for entire amplification and labeling process 
•	 Magnetic bead purification for enhanced recovery 

Comparing Performance with the One-Cycle Target Labeling IVT kit

Expression Analysis (EA) independently amplified, labeled, and hybridized three replicates of the Universal Human Reference RNA 
(UHRR) and three replicates of the Human Brain Reference RNA (HBRR), the reference samples featured in the MAQC1 study, with 
both labeling kits.  To assess general performance characteristics in a differential discovery context, we examined several measures 
implemented in EA’s Microarray Proficiency Testing program.  For brevity’s sake, a subset of the results from these measures are 
presented here.  All measures were examined using MAS5-based signal on the HG-U133A_2 GeneChip.  Differential expression 
performance is highlighted in Figure 1.

1

Comparison of the GeneChip 3’ IVT Express 
to the One-Cycle Target Labeling Kits      

www.expressionanalysis.com    866.293.6094

Expression Analysis / Technical Note / September 2009

This Technical Note compares performance of the new 3’ IVT Express Assay 
with the One-Cycle Target Labeling kits from Affymetrix.

Figure 1a and 1b:  Comparing differential expression of UHRR vs. HBRR using the two kits.  The gene list over-
lap averages 70%.  The 3’ Express kit found more differentially expressed genes.  The log ratio (UHRR/HBRR) 
estimates from each kit are not biased with respect to each other and there are no outliers, even when using the 
entire chip content (> 22,000 probesets).  The correlation of the LR estimates is .90.



Individual Array Measures and Repeatability

Differences between kits in detection rates were insignificant (p = 0.998 and 0.684).  For UHRR, the differences in 3’/5’ ratios for 
actin were negligible (p =.23) while they were not for HBRR (p < 0.001).    Differences in GAPDH ratios were mixed with 3’ Express 
being less than IVT on UHRR (p=.02) but the reverse occurring for HBRR (p=0.02), in both cases, the magnitude difference was 
minimal as can be seen in Figure 2.  Median probeset signal CV rates for the 3’ Express kit were 9.5% and 10.9% for UHRR and 
HBRR respectively, which is an improvement over the 12.13% and 12.03% observed with the One-Cycle Target Labeling kit.  
Background levels were comparable and were all well below 100 (data not shown).

Analysis of Differences

From Figure 1a, we have 70% overlap in gene lists between the two protocols.  The amount of disagreement is mostly due to chance 
as the variance of the mean estimate is larger with 3 replicates than when compared with many other experiments (including the 
MAQC which used 5).  From Figure 1b, we see that the estimates of the log ratio value are highly comparable (ie, no bias in slope) 
with a correlation of .90.  This is remarkable given that there was no filtering of undetected probe sets (> 22,000 probe sets used).  
Given the higher value of actin ratio in the HBRR sample (Figure 2), we were initially concerned that the larger gene list using the 3’ 
Express kit might be attributable to a bias introduced into the HBRR samples from a poorer RT reaction.  However, 3’ Express gene 
list overlap with other historical EA batches of UHRR/HBRR showed little unique content (data not shown).  A bias would also be ap-
parent as an asymmetry in the log ratio plot (Figure 1a), which is not seen.  Therefore, we cannot conclude that the 3’ Express kit is 
generating a higher number of false positives, implying the magnitude of RT-3’ Express probeset interactions are small.

Summary

We find the overall performance of the 3’ Express kit to be comparable to the One-Cycle Target Labeling kit.  While an individual 
array profile may appear different when using one kit or the other, repeatability and differential detection appear comparable or even 
better using the 3’ Express Kit.  Therefore, for those starting new experiments, we recommend the 3’ Express Kit.

1The MAQC Consortium (Shi, L. et al.). The MicroArray Quality Control (MAQC) project shows inter- and intraplatform reproducibility of gene 
  expression measurements. Nat Biotechnol 24, 1151-1161 (2006).
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Figures 2a and 2b:  Comparison of the two kits, One-Cycle Target Labeling IVT and the new 3’ Express
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