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Short title: UPC2-MS/MS analysis of Steroids in Mammalian Whiskers  

What’s in a whisker? High-throughput analysis of twenty-eight C19 and C21 steroids 

in mammalian whiskers by ultra-performance convergence chromatography-tandem mass 

spectrometry. 
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A. Supplementary Materials 

A.1. List of Supplementary Figures. 

Figure 1S: Chromatographs of steroids detected during the sample pre-treatment steps (panel B, C). 

Panel A shows the retention time and peak intensity of the standards of progesterone (PROG) and 

androstenedione (A4) measured at a concentration of 0.2 ng/mL for reference. PROG and A4 were the 

only steroids detected above the LOD during the 3-minute water washing step (panel B), as well as during 

the first isopropanol washing step (panel C), albeit below the LOQ. No other steroids were detected 

during the any of the wash steps and no PROG and A4 were detected during the second (final) 3-minute 

isopropanol wash step (data not shown). This suggests that our washing protocol successfully removed 

external contaminants without extracting quantifiable amounts of intrinsic steroids (contained in the shaft 

of the whiskers). The peak intensity of A4 measured in the 0.2 ng/mL standard is x103 larger than 

measured during the wash steps, for example (Panel B, C). 

Figure 2S: Whisker matrix ion suppression or enhancement on the peak area of four internal 

standards, assessed at four whisker matrix concentrations (0.1 mg/µL; 0.13 mg/µL, 0.2 mg/µL, 

and 0.4 mg/µL), spiked with internal standards at the same concentration as the whisker samples 

(0.1 ng/µL). The concentration of the whisker matrix is determined by the initial whisker sample 

mass extracted and the resuspension volume. Limited linear increases or decreases was observed 

in the peak area of D9PROG (y = 157.5x + 960856), D2T (y = 52.8x + 151333), and 

D711OHA4 (y = 695.4x). More D7A4 ion suppression occurred at the higher matrix 

concentrations (y = 973.6 + 960856).  

Figure 3S: Principal component analysis (PCA) expressing the multivariate relationships 

between the steroids measured above the LOQ of ≥30% of the whisker samples of (a) three seal 



3 
 

species, and (b) between the tip, middle, base of the whisker segments analyzed. SES = southern 

elephant seals (Mirounga leonina); A. tropicalis = Arctocephalus tropicalis. 
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Figure 1S. 
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     Figure 2S. 
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Figure 3S. 
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