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0- 1.4.3
DMA  2-HPPA
V.P.
19
1.4.4 16S rDNA 27F/1492R
5'-AGAGTTTGATCMTGGCTCAG-3’
5'-GGYTACCTTGTTACGACTT-3' 16S
rDNA  PCR *  PCR 94°C 5 min
1 94°C 1 min 55°C 30 s 72°C 1 min 30 s 29
1.1 72°C 10 min
1.1.1 BHI Bacto NCBI
BLAST
1.1.2 0- 1.5
Dma 1.5.1
Indofine 1 mL 100 mL BHI
Fisher Concept 400 40 mmol/L 1
Ruskinn 5% ml 6~7d
CO, 10% H, 85% N, HPLC Waters
1525 2487 UV C18-0DS 3
S5 pm 250 mmx 4.6 mm  C18-0ODS 5 pm 0.45 pm HPLC
250 mm X 10 mm  Sumi Chiral OA-7000 5 1.5.2 HPLC
pm 250 mm x 4.6 mm DK-VCO10-IR
DAIKI
1.2 "H-NMR ® C-NMR Bruker AVANCE
400 -dg
2 ~3 mm BHI 1.6
37C Sumi chiral OA-
107" ~10°° BHI 7000
1.7
1.3
BHI 100 pL 2 mlL BHI
1 mL BHI 0.1 mmol/L 40 mmol/L
3~5d HPLC 20 pL
270 nm 100 pL. 1 mL
Wang 100 pL
1.4 HPLC 8
1.4.1
BHI 2
24 h 2.1 AUH-HM195
48 h HPLC
1.4.2 '8
AUH-HM195
37C 24 h
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AUB-
BHI 48 h HM195
1.0~1.2 mm 2.3 AUH-HM195
AUH-HM195
2.2 1
AUH-HM195 AUH-HM195
Enterococcus
1 AUH-HM195
Table 1  Physiological and biochemical characteristics of bacterial strain AUH-HM195
Identification AUH-HM195 Identification AUH-HM195 Identification AUH-HM195
6.5% NaCl + Lactose + no gas Motivation -
10°C + Glucose + no gas Indole -
45C + Sucrose + no gas Amylolysis -
pH9.6 + Catalase - V.P. -
“ +" means positive® —" means negative.
2.4 AUH-HM195 16S rDNA AUH-HM195  16S rDNA 1487 bp
AUH-HM195 DNA Enterococcus  hirae Y17302 DSM
27F 1492R PCR 20160 100% AUH-HM195
AUH-HM195 16S rDNA NCBI 1
EU919863 BLAST
Catellicoccus phocoenae (AJ854484)
16 Enterococcus ratti (AF539705)
Enterococcus faecium (AJ276355)
17
Enterococcus durans (AJ276354)
8
Enterococcus hirae (Y17302)
35 | Strain AUH-HMI95 (EU919863)
Enterococcus psedoavium (AJ301837)
—— Enterococcus villorum (AJ271329)
41 )
Enterococcus mundtii (AF061013)
s Enterococcus avium (DQ411811)
— Enterococcus thailandicus (EF197994)
0.01
'l AUH-HM195 16S rDNA
Fig.1 16S rDNA based dendrogram showing the phylogenetic relationship of bacterial strain AUH-HM195 and its relatives. Nucleotide sequence database

accession numbers are shown in the brackets. The percentage number at the nodes indicate the levels of bootstrap support for the branch point based on 1000

resamplings. The scale bar at the bottom represents 0.01 nucleotide substitution per nucleotide position.
AUH-HM195 -

- AUH-HM195
Enterococcus hirae Enterococcus hirae AUH-HM195
2.5
16S rDNA 2.5.1
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Fig.2 HPLC elution profiles for the metabolism of daidzein by bacterial strain Enterococcus hirae AUH-HM195. The insert shows the UV spectrum of daidzein

metabolite .

2.5.2 "H-NMR

B C-NMR

Enterococcus hirae AUH-HM195

"H-NMR Bc-

NMR

"H-NMR CD; ,CO 400 MHZ 7.84 1H d J=9.0
Hz H-6/ 7.18 2H d J=8.5Hz H-2" 6" 6.76 2H d

J=8.5Hz H-3" 5" 6.31 1H dd J=9.0 Hz 2.5 Hz H-
5 624 1H d J=2.5Hz H-3" 4.73 1H q J=7.0

Hz H-2 1.36 3H d J=7.0 Hz 3-CH;,

"C-NMR CDy ,CO 100 MHZ 165.3 C-4' 164.8
C-2" 156.6 C-4" 133.5 C-1" 133.2 C-6
128.7 C-2" 6" 115.9 C-3" 5" 112.5 C-1" 108.1

C-5" 103 C-3" 45.7 C-2 19 C3
Wang " 0-Dma
Enterococcus hirae AUH-HM195
0-Dma
3
2.6 e.e. %
0O-Dma Sumi Chiral OA-
7000 25.5 min  29.8 min

O-desmethylangolensin (O-Dma)

O-Dma

Fig.3  The chemical structure of the metabolite of O-desmethyl-

angolensin - O-Dma .
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Fig.4 HPLC elution profile on a Sumi Chiral OA-7000 column of the metabolite of daidzein by bacterial strain Enterococcus hirae AUH-HM195.

2.7 Enterococcus hirae AUH-HM195

Enterococcus hirae AUH-HM195

400 pmol/L
0-
Dma
5
Eubacterium ramulus Julong601
Enterococcus hirae AUH-HM195
5007
= —e-— Daidzein 1
= 400 —A— O-Dma
g
2 300
£
g 200+ )
5
8 100
<
&)
01 3
o 2 4 6 8 10
td 4
l Enterococcus hirae AUH-HM195
Fig.5 The dynamic curve of the metabolite of daidzein by bacterial strain
Enterococcus hirae AUH-HM195 . 5
6
Enterococcus hirae AUH-HM195
7
Eubacterium ramulus Clostridium sp.
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C-ring cleavage of isoflavone daidzein by a newly-isolated facultative Enterococcus
hirae AUH-HM195 from Crossoptilon mantchuricum feces

Fei Yu Shiying Wang Jia Li Qi Zhang Chaodong Li Xiuling Wang "
College of Life Sciences Agricultural University of Hebei Baoding 071001 China

Abstract Objective To isolate specific bacteria capable of biotransforming isoflavone daidzein. Methods Fresh crossoptilon
mantchuricum feces was diluted serially from 10™" to 10™% in Brain Heart Infusion BHI liquid medium in the anaerobic
chamber at 37°C. Single colony was isolated and incubated in BHI liquid medium containing 0.1 mmol/L daidzein under
anaerobic conditions. The culture medium was detected by HPLC method after being incubated for 3 days. Results A gram-
positive facultative anaerobic bacterium designated strain AUH-HM195 capable of cleaving the C-ring of isoflavone daidzein was
isolated. Basic Local Alignment Search Tool BLAST search on the GenBank revealed that the full-length of 16S rDNA gene
sequence for strain AUH-HM195 has 100% similarity to that of Enterococcus hirae DSM20160 . Based on HPLC retention
time UV spectrum 'H and " C NMR analysis the metabolite of daidzein by strain Enterococcus hirae AUH-HM195 was identified
as O-desmethylangolensin. Two peaks were observed when purified O-desmethylangolensin was eluted on a chiral column. The
enantiomeric excess % e.e. of O-desmethylangolensin was 66.9% . Conclusion Bacterial strain Enterococcus hirae AUH-
HM195 is the first reported Engerococcus bacterium with C-ring cleavage activity. It is also the first reported facultative bacterium
capable of metabolizing isoflavones.

Keywords isoflavones daidzein biotransformation ~ O-desmethylangolensin isolation
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