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Asaccharobacter celatus AHU1763 is a Gram-positive, obligate anaerobic, non-spore
forming, rod-shaped bacteria. It was successfully isolated from rat cecal content. By this bacterium,
it can convert daizein(DAI) to equol(EQL), which later compound has been reported to lower the
risk of breast and prostate cancer in human. In present, current evident for the biotransformation of
DAI to EQL in bacteria is unavailable. The aims of our studies are to determine enzymatic reaction
involved in the conversion reaction of DAI to EQL and identify the enzyme that responsible for
these reactions.

Conventional methods for cultivating the anaerobic bacteria are standing the culture
medium under the ambient anaerobic conditions, which resulting in the slow growth of the
anaerobic bacteria. Previous data from Minamida et al., 2006 shows DAI was metabolized to EQL
completely after 4 d of cultivation. We develop a new method for cultivation of this bacterium by
stirring the culture medium under strictly anaerobic conditions. Cells entered stationary-phase of
growth after 9 and 84 h when it was cultured by stirring and static method, respectively. DAI was
completely metabolized to EQL faster when this bacterium was cultured under stirring condition.

The location of enzymes responsible for changing DAI to EQL was investigated. It was
found that, Change of DAI to dihydrodaidzein(DHD) was detected mainly when the culture
supernatant was used as a crude enzyme, and some change was also detected in cell extract and cell
debris. Change of DHD to EQL was detected mainly when cell debris was used as a crude enzyme,
and some change was also detected from the cell extract. Both crude enzymes require NADPH for
its reactions. Then, we investigate certain parameters that might affect the efficiency of the enzymes,
such as assayed and storage conditions, including temperature and pH values. It was found that,
crude enzymes which responsible for changing DAI to DHD and DHD to EQL, could assayed only
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under strictly anaerobic conditions. In addition, efficiency of the enzyme responsible for changing
DAI to DHD dropped after the culture supernatant was exposed to a normal atmospheric
environment for even 5 min. The efficiency in changing DAI to DHD form th;a culture supernatant
increased from pH 4.0 and reached a maximum at pH 6.0, while the efficiency in changing DHD to
EQL from cells debris increased from pH 4.0 and reached a maximum at pH 7.0. The highest
enzyme efficiency from both DAI to DHD and DHD to EQL was obtained from incubating the
culture supernatant and cell debris at 30°C.
Shotgun cloning method was used to clone the gene encoded enzymes. But after analyzed
5,000 colonies, no recombinant E. coli clone that could metabolize DHD or EQL form DAI was
obtained. Perhaps, number of recombinant colony selection is not enough, or the insertion fragment
is not long enough, or enzymes responsible for metabolite DAI are not work in E. coli Top10 host
system.
To further identify, the protein sequences of these enzymes which can be degenerated to the
DNA sequences were invéstigated. Before identification, reduction the protein from crude enzyme
that does not involve for the enzymatic reaction must be done. Reduction the other proteins,
purification using chromatography columns was performed. In this study, ion exchange
chromatography and hydrophobic interaction chromatography was used to purify this enzyme.
Crude enzyme from the culture supernatant was partial purified using QXL followed by Butyl-S FF
column. SDS-PAGE was performed to visualize the protein bands in the purified protein fraction. 4
protein bands which related to the fraction with the enzymatic efficiency were obtained. From 4
interested protein bands, 3 of them could sequences. For the first band that has a molecular weight
around 80 kDa, N-terminal amino acid sequences are MKKNQHFPQLFE. After this sequenced was
blasted with NCBI database, it similar to hypothetical protein from Flavobacteriales bacterium with
80%, 80%, and 10% of identity, positive and gap, respectively. For the second band that has a
molecular weight around 54 kDa, N-terminal amino acid sequence is MQQVNVKSEIGNLKK. It is
similar to arginine deiminase from Lactococcus lactis with 75%, 83%, and 0% of identity, positive
and gap, respectively. The third band hat has a molecular weight around 50 kDa, N-terminal amino
acid sequences are DQAAENQAEANAALE. This protein is also similar to hypothetical protein
from Chlamydomonas reinhardtii with 100%, 100%, and 0% of identity, positive and gap,
respectively. For the forth protein band, N-terminal amino acid sequences could not sequences.
However, the result from N-terminal sequencing is not enough for identification of this enzyme. 2-
D gel SDS-PAGE and identification of the protein spot were performed. 5 candidate protein spots,
which presence in the purified fraction with the efficiency for changing DAI to DHD but do not
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presence in the fraction without the efficiency for changing DAI to DHD, were obtained. Peptide
mass fingerprinting was generated from each spot and they were not matched to any protein
sequences in the mascot search database. To further identification of each spot with N-terminal

sequencing will be performed.
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