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Figure S1: CPMG decay curves of each species 

 

 

 
Figure S1. Filtered CPMG decay curves of D. glomerata (top), P. lanceolata (middle), and M. sativa (bottom) 



Methods S1. Processing of the transverse relaxation decay curves 

A representation of the transversal decay data obtained with the CPMG pulse sequence is presented in 
Fig S2A. Before any ILT analysis, data were first preprocessed by a) removing the first 10 points which 
were highly affected by both B0 and B1 inhomogeneities, i.e., high oscillations, and b) removing the last 
noisy points, i.e. all points after the first echo with an amplitude less than or equal to zero.  

Assuming that the measured echo decays stands as a superposition of exponential decays, the signal 
can be expressed as: 

𝑆(𝑡𝑖) = 𝐴𝑗e , 𝑖 = 1,2, … , 𝑁                             [1]  

where ti is the measurement time, M is the number of exponential components, N is the total number of 
data points, and Aj is the relative amplitude for each partitioned T2 time, T2j. 

In the present study, the multiexponential analysis was performed using an in-house Matlab® 
implementation of the non-negative least squares (NNLS) algorithm [42]. To recover the M number of 
exponential components, their amplitudes Aj and their relaxation times T2j, the NNLS algorithm was 
fed with a large M (i.e., 100) number of T2j values logarithmically spaced from 1 ms to 1000 ms. To better 
reflect the continuous distribution of water commonly found in biological systems, an extra 
regularization constraint was added to smooth the estimated discrete distribution of Aj provided by 
NNLS. The regularized NNLS solution was then a set of amplitudes Aj that minimize the misfit: 

∑ ∑ 𝐴 𝑆 − 𝑦 + 𝜇 ∑ 𝑆(𝑇 ) , 𝜇 ≥ 0   [2] 

where the Lagrangian term  is automatically calculated using the cross-validation approach [43].  

Figure S2. Flow of NNLS inversion of the transversal relaxation decay curves. 

 

Figure S2. Flow of NNLS inversion of the transversal relaxation decay curves. A : Full transversal relaxation decay 
curve. B : Filtered decay after removal of the first 10 echo amplitude signals and the last and only noisy data points. 
C : Filtered decay (green) along with the fitted model (red) after NNLS analysis. D : The resulting distribution of T2 
relaxation provided by NNLS. 
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