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Candida dubliniensis is closely related phylogenetically to Candida albicans species and is often isolated from
oral Candidiasis in immunocompromised patients. In this study, we induced yeast form and hyphal form growth
by using phenylethyl alcohol and RPMI 1640 medium and determined the fine chemical structure of the cell wall
mannans of both form cells. Acetolysis followed by HPLC and 'H-NMR analysis of the mannan of hyphal form cells
indicated that it possesses large amount of f-1,2-linkage-containing long oligosaccharides, mannohexaose,
mannoheptaose and mannooctaose. We found that these side chains are responsible for the strong antigenicity and
are the possible determinants of the anti-Candida polyclonal antibody of a clinical diagnostic reagent.
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C. dubliniensis

C. glabrata

Fig. 1. Morphological change of C. dubliniensis cells. The cells were cultivated in RPMI 1640 medium in the presence of
phenylethyl alcohol at 28°C for 72 h. Concentration of the phenylethyl alcohol was shown in each panel. C. glabrata cells

were also cultured as the control.
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Fig. 2. Anomeric region of 'H-NMR spectra of the mannans from yeast (A) and hyphal (B) forms of C. dubliniensis
cells. Cell wall mannan was extracted from the cells at 121C for 2 h and purified by Fehling's solution precipitation
method. '"H-NMR signals were recorded at 45C using JEOL JNM-ECZ600R/S1 spectrometer. The proton chemical shift

was referenced relative to the internal acetone at 2.225 ppm.
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Fig. 3. Fluorophore-assisted carbohydrate electrophoresis (FACE) profile of oligosaccharides released by acid hydrolysis of
mannans, which were obtained from yeast and hyphal forms of C. dubliniensis cells. 8-Aminonaphthalene-1,3,6-trisulfonate
(ANTS) labelled oligosaccharides were analyzed by polyacrylamide gel electrophoresis. The left lane is a dextran
oligosaccharides. Numbers from 1 to 5 indicate glucose monomer to glucose pentamer, respectively as molecular marker.
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Fig 4. Gel filtration chromatography of the acetolysis products of the mannans obtained from yeast (A) and hyphal (B)
forms of C. dubliniensis cells. The oligosaccharide mixture was applied on a column (25 cm *x 100 cm) of Bio-Gel P-2 and
eluted with deionized water. The carbohydrate contents in each fraction were determined by the phenol/sulfuric acid method.
Man, to Man; indicate the elution positions of mannose monomer to mannose heptamer, respectively. Vo, void volume.
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Fig. 5. HPLC of the acetolysis products of mannans obtained from yeast (A) and hyphal (B) forms of C. dubliniensis
cells. HPLC was performed using TSKgel Amide-80 column (4.6 mm %250 mm). Elution was done with a 55 : 45 (v/v)
mixture of acetonitrile and water, and the eluates were monitored with a differential refractometer.
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Fig. 6. Anomeric region of 'H-NMR spectra of oligosaccharides, Mans (A), Man; (B), and Mans (C, upper panel),
obtained from the mannan of hyphal form C. dubliniensis cells by acetolysis. Mang was also analyzed by DQF-COSY (C,
lower panel). The boxed regions in the 2D-NMR spectrum indicate the H-1-H-2-correlated cross-peaks of the mannose
residues of the oligosaccharide. The alphabet that attached to H-1 signal corresponds to the mannose residue of the
oligosaccharides shown on the right of each panel. The signal intensities of Man; (B) and Mans (C) indicated that
these oligosaccharides were isomer mixture. The black, red and blue printing types indicate «-1,2-, f-1,2- and «-1,3-
linked mannose residues, respectively. Assignment results of these cross-peaks are shown in Table 1.
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X 185362 ppm D> 7 F IVHSELE L T\ /2. H-1-H-
2B 7 0 A ¥— 27 OfElA 5 Table 1 128 #S H
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Table 1. Assignment of the "H-NMR signals of Mang obtained from the mannan of hyphal form of C. dubliniensis cells.

J (ppm)
Cross-peak H-1 H-2 Residue

1 5.35 393 al—2Man

2 5.36 410 al—2Manal—3Manal—2

3 527 410 Manal—2Manal—2

4 5.14 4.26 Manf1—2(Manf1—2) Manal—2

5 503 4.20 al—3Manal—2

6 5.00 4.39 Manf1—2Manf1—2Manf1—2Manf1—2Mana1—2

7 491 415 Manfg1—2Manf1—2Manf1—2Manal—2
Manf1l—2Manf1—2Manf1—2Manf1—2Manal—2

8 491 440 Manf1l—2Manf1—2Manf1—2Manal—2
Manf1—2Manf1—2Manf1—2Manf1—2Mana1—2

9 4.86 4.26 Manfg1l—2Manf1—2Manal—2

Manf1—2Manf1—2Manf1—2Manal—2
Manf1—2Manf1—2Manf1—2Manf1—2Mana1—2
10 484 415 Mang1—2Manf1—2Manal—2

Chemical shifts are for the mannose residues shown in bold typeface.
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Fig. 7. Possible structure of the mannans of yeast (A) and hyphal (B) forms of C. dubliniensis cells. The red printing
type indicates f-1,2-linked mannose residue and the blue printing type indicates «-1,3-linked mannose residue. Non-
reducing terminal of the side chain of the mannan from hyphal form cells predominantly consists of £-1,2-linked mannose
residue. The side chain sequence is not specified.
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Fig. 8. Evaluation of the reactivity of mannans obtained from yeast and hyphal form C. dubliniensis cells using polyclonal
antibody of Unimedi Candida monotest. Two hundred uL of each mannan solution, 1 ng/mL, and 100 uL of alkaline
phosphatase-conjugated rabbit anti-C. albicans antibody were used for the assay. S. cerevisiae mannan was used as the control.
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