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Abstract

In the measurement of 'H-NMR of purified mannan obtained from dried cells of pathogenic
Candida yeast, the extremely clear signal is observed anomeric proton region (4.5~6.0 ppm) based
on mannose residues. On the other hand, in the ' H-NMR analysis of the crude extract obtained from
the same yeast, part obscured slightly observed, but the signal pattern equivalent to purified mannan
substantially was observed. Therefore, it was demonstrated that 'H-NMR analysis of the crude
extract obtained in the previous step of purification of mannan give the rough information for the
chemical structure of the yeast cell wall mannan.
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Fig. 1.

Overall chemical structure of cell wall mannan of pathogenic yeast genus Candida.

M, GleNAce, Ser, and Thr denote D-mannose, N-acetyl-D-glucosamine, Serine, and Threonine

residues, respectively.
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Fig. 2. Elution patterns of crude extract (A and mannan B) obtained from C. albicans cells on a column

of Sephadex G-75, 4X100ecm. The arrows indicate the elution positions of Dextran T-2000, T—

250, T-40, and T-10, and numbers subsequently indicate the molecular weights.

Carbohydrate

content (O) was measured by the Phenol-H,SO, method. Protein content (®) was measured
by Lowry-Folin method. Nucleic acid content (x) was measured by absorption at 260nm.
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Fig. 3. 'H-NMR spectra of crude extract (A) and mannan (B) obtained from C. albicans cells measured in
D,O at 45°C, respectively. Acetone (2.217ppm) was used as an internal standard.

Fv bV T FIVNBE SN, TEDBMEHTH B, Ll ThLUBOREE

Ao~ OPFFE T, BRHaEE< » - 0 RIT O ki< v F v EEKT <Y ) — 25K
(LRI 2 5T, b o< o F FHOWBAEHRITE > TRES R LY, o
VA KEELT BB T H ALY D NMR 43 T, EFIZE & 5 Fehling % Cetavlon i
Ty Wilil< v v s S I2IF LT 5 1R 12 & BHEEEAT S pii . AN OB T NMR
NEONDE I ERWSMITE -7z, BiRk< v F SETO. KBRSV F U OREE I
v OFEMIEAL ERE S 2 T B A, Vel & TAHERENS 2 Eid, LMo TR EE R L —
WA N o< v F VoA KT 5 ZITHEFTE R B2 DITBMD THERTH 5,

301



NE, ISR, M, NIdE, DL

5 | FA 3Tk

1) Mean M., Marchetti O., Calandra T. (2008)
‘Bench-to-bedside review: Candida infections in
the intensive care unit.” Critical Care 12(1), PP.
204-216.

2) Ghannoum M. A., Herbert J., Isham, N.
(2011) ‘Repeated exposure of Candida spp. to mi-
conazole demonstrates no development of
resistance.”  Mycoses 54(4), PP. 175-177.

3) Shibata N., Kobayashi H., Suzuki S., (2012)
‘Immunochemistry of pathogenic yeast, Candida
species, focusing on mannan.” Proc. Jpn. Acad.
Sci. Ser. B, 88(6), PP. 250-265.

4) Kobayashi H., Oyamada H., Matsuda K., Shi-
bata N., Suzuki S., (2003) Distribution of anti-
genic oligomannosyl side chains in the cell wall
mannans of several strains of Candida tropicalis.’
Arch. Microbiol. 180, PP. 76-80.

5) Kobayashi H., Shibata S., Yonezu T., Suzuki S.
(1987 ‘Structural study of phosphomannan-pro-
tein complex of Citeromyces matritensis contain-
ing A-1,2 linkage: Application of partial acid
degradation and acetolysis techniques under
mild conditions.” Arch. Biochem. Biophys. 256 (1),
PP. 381-396.

6 ) Kobayashi H., Takahashi S., Shibata N., Mi-
yauchi M., Ishida M., Sato J., Maeda K., Suzuki
S. (1994) ‘Structural modification of cell wall
mannans of Candida albicans serotype A strains
grown in yeast extract-Sabouraud liquid me-
dium under acidic conditions.’
(3), PP. 968-973.

7) Okubo Y., Shibata S., Ichikawa T., Chaki S.,

Suzuki S. (1981) ‘Immunochemical study on

Infect. Immun. 62

bakers’ yeast mannan prepared by fractional
precipitation with cetyltrimethylammonium
bromide." Arch. Biochem. Biophys. 212(1), PP. 204
—-215.

8) Dubois M., Gilles, K. A., Hamilton J. K., Re-
bers P.A., Smith F. (1956) ‘Colorimetric
Method for Determination of Sugars and Re-
lated Substances.” Anal. Chem. 28(3), PP. 350—
356.

9) Lowry O. H., Rosebrough N.J., Farr A.L.,
Randall R. J. (1951) ‘Protein measurement with

the Folin phenol reagent.’ J. Biol. Chem. 193(1),

302

PP. 265-275.

10) Kobayashi H., Kawakami S., Ogawa Y., Shi-
bata N., Suzuki S. (2013) ‘Isolation of Manno-
oligosaccharides Corresponding to Antigenic De-
terminants of Pathogenic Yeast Candida catenu-
lata Cell Wall Mannan. Adv. Microbiol. 3, PP. 222
—226.

11) Kobayashi K., Shibata S., Nakada M., Chaki
S., Mizugami K., Ohkubo Y., Suzuki S. (1990)
‘Structural study of cell wall phosphomannan of
Candida albicans NIH B-792 (serotype B) strain,
with special reference to 'H and "C NMR analy-
ses of acid-labile oligomannosyl residues.” Arch.
Biochem. Biophys. 278(1), PP. 195-204.

12) Shibata N., Akagi R., Hosoya, T., Kawahara
K., Suzuki A., Ikuta K., Kobayashi H.,
Hisamichi K., Ogawa Y., Suzuki S. (1996) ‘Ex-
istence of Novel Branched Side Chains Contain-
ing A-1,2and a-1,6 Linkages Corresponding to
Antigenic Factor 9 in the Mannan of Candida
guilliermondii.” J. Biol. Chem. 271(16), PP. 9259~
9266.

13) Kobayashi H., Shibata N., Suzuki A., Taka-
hashi S., Suzuki M., Matsuda K., Hisamichi K.,
Suzuki S. (1994) ‘Expression of a-1,3 linkage-
containing oligomannosyl residues in a cell-wall
mannan of Candida tropicalis grown in yeast
extract-Sabouraud liquid medium under acidic

FEBS Lett. 342(1), PP. 19-22.

14) Kobayashi H., Komido M., Watanabe M., Mat-
suda K., Suzuki M., Ikeda T., Oyamada H., Shi-
bata N., Suzuki S. (1994) ‘Structure of cell wall
mannan of Candida kefyr IFO 0586." Infect.
Immun. 62(10), PP. 4425-4431.

15) Oyamada H., Ogawa Y., Shibata N., Okawa
Y., Suzuki S., Kobayashi H. (2008) ‘Structural

analysis of wall mannan of Candida sojae, a new

conditions.’

yeast species isolated from defatted soybean
flakes.” Arch. Microbiol. 189, PP. 483-490.

16) Kobayashi H., Kawakami S., Ogawa Y.,
Shibata N., Suzuki S. (2013) ‘Structural Inves-
tigation of Cell Wall Mannan Antigen Obtained
from Pathogenic Yeast Candida zeylanoides.’
Open J. Med. Microbiol. 3, PP. 139-143.



