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For reduction of side effects by anti-fungal agents, a less toxic anti-fungal substance or a synergistic
substance with a new mechanism is needed. The anti-yeast substance (AYS) originated from
Rahnella aquatilis strain AY2000 is like to be a heterogeneous protein. The AYS inhibited the
growth of Candida albicans in culture broth, and AYS-treated cells were arrested in each phase
during cell cycle. Among AYS-treated cells, the population of the cells belonging to sub-G1 phase
was not increased during cell cycle. Therefore, AYS has rather yeaststatic than yeastcidal effect to
C. albicans. Moreover, with combination of itraconazole or fluconazole, AYS had a synergistic
anti-yeast activity against Saccharomyces cerevisiae based on the analysis of fractional inhibitory

concentration index.
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Fig. 1. Sephacryl S400HR gel filtration after pectinase treatment (A) and the 2 Sephacryl S400HR gel filtration from peak

1 (B).
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Fig. 2. Pattern on none SDS-PAGE (A) and SDS-PAGE
(B) of AYS after the 2™ Sepharose S400HR gel filtration.
Electrophoresis was performed on 8% separation gel and
4% stacking gel. P1 and M was indicated AYS purified
and a molecular marker (ProSieve color protein marker;
MWI107176 kDa, Lonza Rockland Inc.) on SDS-PAGE
respectively.
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Fig. 3. Flow cytometric analysis of C. albicans by AYS treatment. Cell population was analyzed at O h (A), 2 h (B), 4 h (C)

and 6 h (D).
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Fig. 4. Growth inhibition of C. albicans by AYS in YM
broth.
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Table 1. Effect of anti-yeast activity by combination of the AYS and a commercial fungicide

MIC (pg/ml)
Fungicide6
Alone Combination FIC SFIC*
Amphotericin B (A) 2.500 1.250 0.500
Group 1 AYS (B) 5.000 2.500 0.500 1.000
Nystatin (A) 5.000 0.180 0.036
Group 2 AYS (B) 5.000 5.000 1.000 1.036
Itraconazole (A) 1.250 0.180 0.144
Group 3 AYS (B) 20.000 5.000 0.250 0.394
Fluconazole (A) 20.000 5.000 0.250
Group 4 AYS (B) 20.000 5.000 0.250 0.500

Each commercial fungicide (20 pg/ml, w/v) and AYS (40 pg/ml, protein conc.) were applied in this experiment. * The FIC index is the sum of the FICs of each
of the drugs, which in turn is defined as the MIC of each drug when it is used in combination divided by the MIC of the drug when it is used alone. The
interaction was defined as synergistic if the FIC index was less than or equal to 0.50, indifferent if the FIC index was greater than 0.50 and less than or equal
to 4.0, and antagonistic if the FIC index was greater than 4.0.
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