Steroid conjugates as substrates for aldo-keto reductase 1C isoforms

Supplemental Materials
Supplemental Figure S1. MS spectra of the product eluted at 7.4 min and 3a-Diol-17-G (eluted at 12.6

min) in the reduction of DhtG catalyzed by AKR1C enzymes.

Supplemental Figure S2. MS spectra of 33-Diol-17-S (eluted at 13.8 min) and the product eluted at 18.0

min in the reduction of DhtS catalyzed by AKR1C enzymes.

Supplemental Figure S3. Representative kinetic data for the reduction of steroids and their conjugates
catalyzed by AKR1C enzymes. A, Reduction of Dht catalyzed by AKR1C1. B, Reduction of DhtG
catalyzed by AKR1C1. C, Reduction of DhtS catalyzed by AKRI1CI. Initial velocities of reactions were
measured fluorimetrically at 25 °C and data were analyzed as described under Experimental Procedures.
Data represent mean values of incubations performed in duplicate or triplicate. Nonlinear fitting analysis
of the data using the program GraFit yielded the curves and estimates of V,.x, Ki, and associated S.E.

values.
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Figure S1
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Figure S2.
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Figure S3.
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	Accommodating nature of the AKR1C substrate binding site. Available crystal structures and molecular modeling studies have suggested that the binding of the steroid substrate in AKR1C enzymes is achieved by (i) the anchoring of one end of the steroid (the keto-group) in the “oxyanion” hole by the catalytic residues and (ii) the positioning of the steroid nucleus by surrounding hydrophobic residues (12-17). The other end of the steroid is often untethered and located in a wide opening where steroids were found to bind non-productively. 
	When the binding of steroid conjugates to AKR1C enzymes was modeled, the present study showed that it is in this opening where the conjugate group is accommodated. The presence of a sulfate group at 17-position did not affect the position of the 3-ketone group in the active site, which is consistent with the largely unchanged kinetic constants and stereochemistry of all four AKR1C enzymes between the free and sulfated steroids. However, the severely impaired turnover rate and the inversion of stereochemistry for the reduction of DhtG catalyzed by AKR1C2 compared to that of Dht suggest that the bulky and flexible glucuronide group may have a more pronounced effect on the position of the keto-group. In contrast, the similar kinetic and stereochemical properties observed for the turnover of the free and conjugated steroids by AKR1C4 point to a more accommodating active site.  
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