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III. QUANTITATIVE DATA TREATMENT 
 

Transcriptional regulators may act at very low concentrations. Even nondetectable 
levels can effectively repress or activate target genes (see the Figure 6S). 
 

 
 
Figure 6S. Repression by trace amounts of transcription factors  
Repression of zen by trace amounts of Brinker is shown on the left panel (adopted from 
Rushlow C et. al., Gen Dev 2001) [21]; repression of eve by Knirps and Hunchback is 
shown on the left panels (adopted from Clyde et. al., Nature 2003) [22]. Arrows show a 
3-5 cell wide gap, where the target gene is fully repressed, but the repressor itself is not 
detectable by in situ hybridization.  
 
It has been found [9], that the concentration of Snail protein in the region designated by 
the arrows in Figure 6S “gap” area is less than 1% of maximal levels. The expression 
levels below 1% are too low to be assessed quantitatively even using antibody 
detection/confocal microscopy methods [23, 24]. Nevertheless, the data in Figure 5S 
demonstrate that these non-detectable amounts of transcriptional repressors can achieve 
nearly 100% of repression of target genes. This means that quantitative gene expression 
data may require interpolation at low concentrations. For instance, the “tail” of the Snail 
gradient may require interpolation to predict repression of the target genes adequately [9]. 
In general, interpolation is among routine methods for “smoothing” experimental data 
 
In a previous study [10], we employed a linear combination of logistic and super 
exponential functions for interpolating (smoothing) Dorsal, Twist and Snail data: 
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In the current work, we took advantage of high-quality expression data from FlyEx 
database [25], so there was no need for smoothing entire expression profiles. We only 
interpolated “tails” of the gradients using super exponential part of the function to 
suppress the noise/reveal concentrations lower than 1% of peak expression levels. 




