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Purification of Enolase from Candida albicans KNIH10 Isolated in Korea
and Application of Immunological Diagnosis

Yong Chjun Park, Jae Il Yoo, Yeong Seon Lee, Jong Hee Shin' and Bong Su Kim*

Department of Nosocomial Pathogens, National Institute of Health, Seoul 122-701,
Department of Clinical Pathology, Chonnam National University Medical School',
Kwangju, 501-757, Korea

We purified enolase from Candida albicans KNIH10 strain which was isolated from a clinical
specimen in Korea. The purified enolase was used to detect anti-Candida antibodies in sera of
patients with invasive candidiasis. For purification of enolase from the crude extract prepared by
French pressure at 20,000 PSI, the fast performance liquid chromatography (FPLC) using DEAE-
sepharose column was used. The elutes at 0.3~0.4 M NaCl in FPLC was purified with homogenity
in SDS-PAGE and its enzymatic activity was confirmed in sera of invasive candidiasis with
candidemia patient by immunoblotting. The purified enolase indicated no signal (100% specificity)
in 40 normal human sera and 75% (6/8) sensitivity in sera of candidemic patients with suspicious

invasive candidiasis by immunoblotting.
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Figure 1. The protein profile of fraction by FPLC.
The values of optical density at 280 nm and concen-
tration of NaCl are indicated linear line and dot line,
respectively. The arrow inferred to the peak of eno-
lase.
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Figure 2. SDS-PAGE (12% separating and 5% stacking gel) profile of proteins collected from C. albicans
KNIH10 by FPLC or ammonium sulfate. Lane 1, fraction No. 30; No. 31 (lane 2); No. 32 (lane 3); No. 33 (lane 4);
No. 34 (lane 5); No. 35 (lane 6); No. 44 (lane 7); No. 45 (lane 8); No. 46 (lane 9); lane 10; crude extract pre-
cipitated by 60~80% ammonium sulfate (A). Immunoblotting of SDS-PAGE gel obtained by exposure to sera
from patient at risk of invasive candidiasis (B). The arrow indicates to enolase protein.

Figure 3. SDS-PAGE (12% separating and 5%
stacking gel) profile of proteins collected from C. al-
bicans KNIH10 by freeze-dry, ammonium sulfate and
FPLC. Lane 1, proteins concentrated by freeze-dry;
lane 2, crude extract precipitated by 0~80% ammo-
nium sulfate; 30~80% ammonium sulfate (lane 3);
60~80% ammonium sulfate (lane 4); lane 5, enolase
purified by FPLC; lane S, molecular weight marker.

The arrow indicates to enolase protein.
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Table 1. Clinical characteristics, causative agent, and antibody detection for 15 candidemic patients

C;?g;i:g;a Pa;:i:nt Age/sex Underlying diseases Candida sp.  Immunoblotting’
1 65/F DM, cerebral infarct C. tropicalis +
2 58M Bronchial asthma, ARF C. albicans +
3 71/F DM, cholangiocarcinoma C. glabrata +
Nou-catheter 4 63/M COPD, liver cirthosis, DM C. glabrata -
related persistent
candidemia 5 52/M Panperitonitis C. glabrata -
6 oM Prematurity C. albicans +
7 43/M Drug poisoning C. albicans +
8 41/F Unknown C. albicans +
9 62/M Lung cancer, ARF C. glabrata -
10 O/F Prematurity, RDS C. parapsilosis -
11 53/M Bronchial asthma, Pul. Tb C. parapsilosis -
Ceggséig;:?;ed 12 oM Prematurity, RDS C. parapsilosis -
13 66/F HNP, ulcer bleeding C. parapsilosis -
14 62/M Unknown C. albicans +
15 76/F ICH, acute pyelonephritis C. parapsilosis -

a, immunoblotting test using the purified enolase. Abbreviations; DM, diabetes mellitus; ARF, acute renal failure;
COPD, chronic obstructive pulmonary disease; RDS, respiratory distress syndrome; Pul. Tb, pulmonary tuber-
culosis; HNP, herniation of nucleus pulposus; ICH, intracranial hemorrhage
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