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Figure S1. Specific 21-hydroxylase (21OH) protein expression by western blot. Cells from the functional 

and kinetic assay were collected and lysed. The total protein was measured through Pierce Coomassie 

Plus (Bradford) Assay Kit. Seven µg of total protein were loaded on an SDS-PAGE gel and then 

transferred to a PVDF membrane. Two primary antibodies were used, a mouse monoclonal anti-flag 

for the 21OH (53 KDa) and a mouse monoclonal anti-β-actin for the normalizing gene β-actin (42 KDa). 

One secondary antibody was used, IRDye 800CW-conjugated donkey-anti-mouse. The fluorescence 

signal was detected with Odyssey SA Infrared Imaging system. (A) 21OH protein from the functional 

assay with all variants. Western blot was performed for one sample of the technical triplicate. (B) 21OH 

protein from the kinetic assay. Western blot was performed for one sample of the biological triplicate. 

NC, negative control (basal HEK293 cells); WT, 21OH wild type. 
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Figure S2. Thin layer chromatography (TLC) from the kinetics assays with P35L, L199P and P433L. The 

21-hydroxylase activity was measured by the conversion of progesterone (Prog; P) (0.1, 0.3, 1, 3 and 5 

µM) with 15,000 cpm of [14C]-Progesterone into 11-deoxycorticosterone (DOC) radioactive. Three 

biological replicates were performed. WT, wild type.   
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Figure S3. Plot of the 21-hydroxylase specific activity. The specific activities are expressed by the 

enzyme activity obtained from the TLC spot densitometry by the specific protein estimated through 

western blot. Results are from a technical triplicate, and all calculations were done on GraphPad 

software.  

  



Table S1. Hydrogen-bounds of each wide-type residues studied on the CYP21A2 structure. The 

CYP21A2 structure was built on I-TASSER based on the x-ray crystallography structure deposited on 

PDB under the ID 4Y8W. Hydrogen bonds were calculated with the Optimal Hydrogen Bounding 

Network tool on WHAT-IF web (https://swift.cmbi.umcn.nl/servers/html/index.html). 

 

 

  

Amino acid 1 Atom 1 Amino acid 2 Atom 2 Distance 1-2 (Å) 

LEU 199 N ILE 195 O 3.11 

LEU 199 O SER 203 N 3.00 

TRP 202 N VAL 198 O 3.00 

GLU 352 N ALA 348 O 2.99 

GLU 352 OE2 ARG 355 NE 2.80 

GLU 352 OE1 ARG 355 NH1 2.78 

GLU 352 O LEU 356 N 2.97 

GLU 352 OE1 TRP 406 N 2.86 

PRO 433 O ALA 435 N 2.64 

ARG 484 N GLN 482 O 3.07 

ARG 484 N ALA 449 O 2.98 

ARG 484 O MET 486 N 2.96 



Table S2. Hydrogen-bounds of the variants studied on the CYP21A2. The complete CYP21A2 protein 

structure based on the PDB ID 4Y8W was mutated on STRUM (one mutation per structure). Hydrogen 

bonds were calculated with the Optimal Hydrogen Bounding Network tool on WHAT-IF web 

(https://swift.cmbi.umcn.nl/servers/html/index.html). 

Amino acid 1 Atom 1 Amino acid 2 Atom 2 Distance 1-2 (Å) 

PRO 199 O SER 203 N 2.79 

ARG 202 N VAL 198 O 3.02 

VAL 352 N ALA 348 O 2.97 

VAL 352 O LEU 356 N 2.91 

LEU 433 O ALA 435 N 3.16 

LEU 484 N ALA 449 O 2.85 

 


