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Supplemental Material 

In a first approach, we have determined significantly responsive areas by performing a 

statistical test on the mean activity in a specific time window (1 to 4 seconds after stimulus).  

This method is straightforward but might seem somewhat arbitrary, especially regarding the 

choice of the time window.  To check our results with an alternative analysis, we decided to 

perform a parametric test, which assess significant responses by evaluating the goodness of 

match to a temporal template of typical cortical intrinsic signal activation.  This approach in 

fact is inspired by standard treatment methods in positron emission tomography and fMRI 

imaging (Friston et al., 1995), and presents the advantage to allow for the entire time course 

of the response. 

 

Parametric representation of the cortical activation with a Linear Model (LM) 

Intrinsic activation signal obtained after standard data processing (see Methods) was 

characterized in general by a monotonous decrease in reflected light intensity during the 

tastant application, and a slow recovery afterwards (Fig. 4C).  As the recovery was 

particularly noisy, we chose to focus on the response during application (up to 4s of 

recording).  In many cases, the decrease was particularly well fitted by a decaying exponential 

(Fig. S1A), and this for most regions of the image.  This time-course was consistent with 

previous observations of intrinsic signals (Meister and Bonhoeffer, 2001).  In our case, 

similarly to other imaging studies clear exponential behavior was seen only after a high-pass 

spatial filtering that removes non specific darkening (Meister and Bonhoeffer, 2001).  

Moreover, no other consistent time-course was observed in the data.  A parametric model that 

adequately models such intrinsic signal can be simply composed of a decaying exponential 

(Fig. S1A): 
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where t0 is the stimulus onset time, θ is the step function and the amplitude α is the parameter 

to estimate.  Because we have observed in the data that the parameter of decay (τ) does not 

vary in a large range, we could approximate it to be a constant, which we evaluated by fitting 

the average activation time course (Fig. 4C; τ = 3s).  Moreover, based on our observations, 

we considered the beginning of the exponential decay to be 400ms from stimulus application 

(so t0 = 1.4s from the data acquisition start, see Fig. 4B, C), corresponding to the latency of the 

response to high concentrated stimuli (Fig. 4D).  After setting the value of these two 

parameters, the resulting model is linear because only the amplitude parameter α has to be 

determined.  In addition a negative α represents a decrease in light reflectance and thus brain 

activation.  Fitting our model pixel by pixel to the data (using the pseudo-inverse method), we 

could derive maps of the amplitude parameter which resembled the average activation map 

(compare left and middle image in Fig. S1A).  The fitting also yielded a residual signal (Fig. 

S1A, right) which we used as an estimate of noise standard deviation for statistical analysis. 

 

Statistically activated regions and population maps 

After the application of our LM, we assessed the statistically significant regions by 

performing a t-test, pixel by pixel, in which we tested if the parameter α was significantly 

negative (corresponding to the presence of an activation with the shape of our template) with 

respect to signal variability (evaluated by the norm of the residual).  We chose a threshold of 

P < 0.001, corrected with a Bonferroni criterion on a matrix of 126x126 pixels, which yields a 

false positive probability of less than 1 x 10-7. 

The population maps (Fig. S1B) were obtained as described in the Materials and Methods and 

do not differ much from the ones extracted with the standard procedure.  The overlap matrices 

for three different consistency indices (30, 50 and 70%) are then plotted (Fig. S1C).   



Functional Taste Maps in Rat Gustatory Cortex 

 3 

The same analysis as described in Figure 5 is then performed to evaluate the overlap of same 

tastant applications between two subpools of animals (ST in Fig. S1D).  We found that this 

overlap was significantly greater than the one between different taste (DT in Fig. S1D) 

modality maps (F(1,28) = 4.8, p < 0.04, compare black and red curve), confirming that the 

analysis using statistics on LM treated images gives similar results to the classical one done 

by applying a t-test on time averaged frames over a 2s (unpublished results) or 4s period 

starting 1s after stimulus onset (as shown in the Figures 1 to 5). 

 
Chorda tympani nerve cut 

We performed imaging the GC before and after bilateral CT nerve transection (Fig. S2C).  

Briefly, at the beginning of the surgery, the animal was placed in a supine position, a 

longitudinal incision was made at the level of the lower jaw and the right chorda tympani 

nerve was exposed (at its exit from the lingual nerve) by removal of the internal pterygoid 

muscle (Ninomiya et al., 1998).  A surgical thread was placed around the nerve, and our 

standard surgical procedure for GC imaging was then performed.  After control imaging 

sessions applying tastants with the intact nerve, without moving the animal from the tilted 

position used for image acquisition, the nerve was cut and the imaging sessions with the same 

tastants were repeated.  We present different examples of GC responses in two rats (Fig. 

S2C).  Note that after the nerve cut, no evident response to tastants was observed.  The 

average effect is quantified for 3 rats and shown in Figure S2D.  The absence of response 

after nerve transection not only proves that the signals originate mainly from the stimulation 

of the anterior part of the tongue but demonstrates again that our signals are taste specific. 
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