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Supplementary Information S1 (figure) | Vitamin D synthesis and 
degradation. The metabolic synthesis and degradation of the 
active hormone calcitriol [1,25(OH)

2
D

3
] is a tightly regulated  

process involving distinct cytochrome P450 enzymes. The first  
step is the production of of vitamin D

3
 from sunlight acting on 

7-dehydrocholesterol in the skin or it can be obtained from the diet. 
The vitamin D

3
 formed or absorbed is carried in the circulation by a 

carrier protein, vitamin D binding protein (DBP). The next step is 
hydroxylation at the carbon-25 position (orange circle) in the liver 
also carried in the circulation by DBP.  Although at least six 
cytochrome P450 enzymes (CYP27A1, CYP2R1, CYP2J2/3, CYP3A4, 
CYP2D25 and CYP2C11) have been implicated in this hydroxylation 
step, compelling evidence in humans suggests that CYP2R1 is the 
major enzyme with minor roles for the other enzymes. 25(OH)D

3
 is 

then transported in the circulation to the kidney where its further 
metabolism is mediated by two key enzymes: 1α-hydroxylase 
(CYP27B1), which catalyzes the synthesis of 1,25(OH)

2
D

3
 (calcitriol) 

from 25(OH)D
3
 (yellow circle) and 24-hydroxylase (CYP24A1), which 

catalyzes the initial step in the conversion of 1,25(OH)
2
D

3
 to less 

active metabolites (green circle).  CYP24A1 can also metabolize 
25(OH)D

3
 (green circle). Thus, the ratio of CYP27B1 and CYP24A1 

plays an important role in determining the circulating and the 
intracellular concentration of vitamin D metabolites and the agonist 
actions they mediate. Many extrarenal tissues including cancer cells 
possess CYP27B1 allowing local synthesis and paracrine anticancer 
activity of calcitriol.
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