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 Early metabolomics markers of acute low-dose exposure to 
uranium in rats: Supplementary Materials 
 

Table S1. The characteristic and validation parameters of the four models calculated between the control group and the low doses 

of NU for different sampling times in urinary profiles. In order to identify variation in biological effects over time, four final PLS-DA 

models and corresponding composite scores were calculated from the urine profiles according to the treatment procedure between 

the control group and the low doses of NU (0.5 and 50 µg/Kg). All these models were validated in the final step after the different 

filtering phases and the selection of discriminating variables as summarized.  

*The permutation test is considered as "very good" when the predictivity of the model decreases with the number of 
permutations) 
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Table S2. New PLS-DA models calculated using the 19 common discriminant variables in at least two time-period models in urinary 

profiles. 

 

 
Table S3. The characteristic and validation parameters of the three models calculated between the control group and the low doses 

of NU for different sampling times in a plasma blood matrix. 

 
 

Table S4. PLSD-DA models calculated using the 27 discriminant variables in common to at least two time models between the control 

group and the low doses of NU in in plasma blood matrix. 
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Table S5. The characteristic and validation parameters of the four models calculated between the control group and the low doses 

of NU for different sampling times from the annotated urinary data matrix. As observed for C18 positive ionization urinary data, 

sampling times were clearly differentiated with PCA applied to the annotated urinary data matrix (269 metabolites) and 

contaminated rats could not be differentiated from non-contaminated rats. In addition, there are no discriminant variables in 

common between the different time models. On the other hand, 40 discriminant variables in common to at least two models were 

selected, and new models were calculated based on these 40 variables. Unfortunately, none of the new reduced models calculated 

using these variables has been validated (Q2<0.5) even if the ROC curve was valid. However, there are other discriminant variables 

characteristic of each time period, of which the most important is tryptophan. 

* metabolites associated with the nicotinate-nicotinamide pathway and ** metabolites associated with the Tryptophan pathway. 

 

 
Table S6. The characteristic and validation parameters of the three models calculated between the control group and the low doses 

of NU for different sampling time in an annotated plasma matrix. Similar PCA results to C18 positive ionization data were observed 

and the same data procedure was applied for the annotated plasma matrix where three validated models were calculated. Six 

discriminant metabolites were in common between all the three models with overlapping time windows and therefore can be 

considered as time-independent biomarkers. These metabolites were putatively identified as cholate (level 1 according to MSI), 

nicotinamide mononucleotide (level 3), dimeric cysteine (level 1), 5b-cholanic acid-3a-ol-12-one (level 3), 5b-cholanic acid-3a.12a-
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diol-7 (level 3) and citrulline (level 1). In addition, the most interesting result from the combination of the different columns and 

ionization modes was the detection of new potential biomarkers such as tryptophan and nicotinamide mononucleotide, which are 

related to the N-methylnicotinamide pathway. 

* metabolites associated with the nicotinate-nicotinamide pathway and ** metabolites associated with the Tryptophan pathway. 
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Table S7. The characteristic and validation parameters of the three models calculated between the control group and the low doses 

of NU for different sampling time in annotated urinary and plasma data matrices. 
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Tables S8 a, b, c, d. The discriminant variables detected in common to at least two models calculated between the control group and 

the low doses of NU for different sampling times for annotated urinary and plasma data.* Model calculated between control samples 

and low dose NU for different sampling times between 48h, 5d and 15d; 5d, 15d and 30d; 15d, 30d and 90d. 

. 
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Figure S1. PCA performed on all urine sampling times and NU doses. PCA is a descriptive analysis method used to visualize the 

distribution of samples in a low dimensional space and demonstrate a possible structuring in the data without any information on 

the nature of samples. Figure S1a,b are the same but just colored differently according to (a) sampling time regardless of uranium 

dose groups and (b) to NU doses regardless of the time collection point without considering this information during the calculation 

of PCA. In (a), the sampling time effect is visible  on the second PCA component. 
 
 

 
Figure S2. MS/MS spectra of the precursor [M + H] + ions at (a) m/z 137 putatively identified as 1-methylnicotinamide and (b) m/z 

184 putatively identified as 4-pyridoxate from the authentic standard and from the pool urine sample. 
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Figure S3. PLS-DA performed on all plasma sampling times and NU dose samples. (a) Score plot with sampling times as the predictor 

Y variable. (b) Score plot with NU doses as the predictor Y variable. PCA is a descriptive analysis method used to visualize the 

distribution of samples in a low dimensional space and demonstrate a possible structuring in the data without any information on 

the nature of samples. Figure S2a,b are the same but just colored differently according to (a) sampling time regardless of uranium 

dose groups and (b) to NU doses regardless of the time collection point without considering this information during the calculation 

of PCA. 

 

 
Figure S4.PCA performed on all sampling times and NU dose samples on the annotated concatenated urinary and plasma data 

matrices (a) Score plot colored according to sampling time. (b) Score plot colored according to NU dose. Figure S3a,b are the same 

but just colored differently according to (a) sampling time regardless of uranium dose groups and (b) to NU doses regardless of the 

time collection point without considering this information during the calculation of PCA. 

 


