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Supplemental Table 1: DNA and amino acid sequences for recombinant human CRBP1. 

1 (DNA) ATGCCAGTGGATTTCACGGGATACTGGAAAATGTTAGTGAATGAGAATT
TTGAGGAGTACCTTCGTGCTTTAGACGTAAATGTTGCGCTTCGTAAAATT
GCAAATCTGTTGAAACCAGACAAAGAAATTGTGCAAGATGGCGACCAC
ATGATTATTCGCACCTTGAGTACATTCCGTAATTATATTATGGACTTTCA
AGTGGGAAAGGAGTTCGAAGAAGACTTGACTGGTATCGACGATCGTAA
ATGTATGACAACAGTATCATGGGATGGTGATAAATTGCAATGTGTCCAA
AAGGGAGAAAAGGAGGGCCGCGGGTGGACTCAGTGGATTGAAGGGGA
CGAACTTCACTTAGAGATGCGCGTCGAGGGTGTCGTATGCAAGCAGGTA
TTCAAGAAGGTGCAA 

2 (amino 
acid) 

MPVDFTGYWKMLVNENFEEYLRALDVNVALRKIANLLKPDKEIVQDGDH
MIIRTLSTFRNYIMDFQVGKEFEEDLTGIDDRKCMTTVSWDGDKLQCVQKG
EKEGRGWTQWIEGDELHLEMRVEGVVCKQVFKKVQ 

 
 

 
Supplemental Figure 1. Representative Michaelis-Menten plot of atRA formation by recombinant 
ALDH1A1. Each symbol is the mean value of duplicate measurement. The assay was performed 
as described before [14]. CI: 95% confidence interval. Due to adjustments in protein purification 
protocols, enzyme kinetic parameters of ALDH1A1 with retinaldehyde were remeasured in this 
study and Km of retinaldehyde was similar to what has been reported previously (285 nM) while 
kcat was lower than the reported value (1.1 min-1) [14].  
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Supplemental Figure 2. Matrix effects on AOX digestion, peptide stability, and detection. 
Purified AOX of 4 pmol was spiked into mouse liver S9 fractions (20 µL of 2 mg/mL) and 
samples were processed and analyzed as described in Methods and Materials. The X axis 
indicates the trypsin digestion time. The time course of peptide formation of three selected AOX 
peptides was observed in mouse liver S9. VFFGEGDGIIR was selected as the target peptide to 
quantify AOX due to its good stability in mouse liver S9 during trypsin digestion and its good 
signal intensity indicated by the peak area. 
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