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1. SDS page Ahe 
 
Ahe has been expressed in very good yield (70-100 mg/L of culture), purified by affinity 
chromatography and analyzed by SDS page. Ahe has a molecular weight of 52 KDa. 
 

 
 
 
Figure S1. SDS-PAGE with the purification of Ahe. M: molecular weight marker; CE: crude extract after sonication and 

centrifugation; IF: Insoluble fraction after sonication, Pp: Pure protein.  
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2. SDS page MsAcT 
 
MsAcT has been expressed in excellent yield (160-190 mg/L of culture), and analyzed by SDS page. 
MsAcT has a molecular weight of 25.6 KDa. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S2. SDS-PAGE with the purification of MsAcT. M: molecular weight marker; IF: Insoluble fraction after 
sonication, CE: crude extract after sonication and centrifugation; Pp: Pure protein.  
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3. Comparison between different halo-termophilic β-glucosidases  
 

Table S1. Comparison between three different β-glucosidases in the biotransformation of OLE to the corresponding aglycone. 

Biocatalyst Reaction time Molar conversion (%) 
Ahe (Alicyclobacillus herbarius) 30 min 99 

HOR (Halothemothrix orenii) 
30 min 70 

1 h 80 
3 h 98 

Aac (Alicyclobacillus acidophilus) 

30 min 20 
1 h 30 
3 h 50 
6 h 60 

24 h 60 
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4. HPLC analysis 

 

 
Figure S3. HPLC of oleuropein (OLE) at λ= 210 nm (t=10.47 min). 

 

 
Figure S4. HPLC of biotransformation from OLE to oleuropein aglycone using Ahe after 30 min (λ= 210 nm). 

 

 
Figure S5. HPLC of hydroxytyrosol (HT) at λ= 210 nm (t=5.13 min). 
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5. 1H NMR of oleuropein aglycone 
 

In the 1H NMR crude reaction mixture can be identified oleuropein aglycone (OA) and its aldehydic 
forms (AOA) composed of three major diastereomers, (5S, 8R, 9S), (5S, 8S, 9S) and (5S, 8R, 9R) and 
the opened aldehydic form (oleuropeindiale).  
To confirm the results and to assign each signal to the corresponding aldehydic form, we 
performed 13C NMR and 2D NMR in CD3CN. The results are consistent with those reported in the 
literature [1,2].  

 
 
 

 
Figure S6. 1H NMR in CD3OD of oleuropein aglycone. 
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Figure S7. Zoom of HSQC NMR of oleuropein aglycone in CD3CN. 

Name 1H NMR 13C NMR 
(5S, 8R, 9S)-AOA 9.46 201.7 
(5S, 8S, 9S)-AOA 9.61 197.49 
(5S, 8R, 9R)-AOA 9.62 200.9 
dialdehydic form 
(oleuropeindiale) 

9.40 
9.17 

197.07 
195.95 
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Figure S8. Comparison of 1H NMR in CD3OD oleuropein and oleuropein aglycone. Zoom of anomeric hydrogen of oleuropein. 
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6. 1H and 13C NMR of hydroxytyrosol 

 
Figure S9. 1H NMR in (CD3)2CO hydroxytyrosol 
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Figure S10. 13C NMR in (CD3)2CO hydroxytyrosol 
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