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=Abstract=
Effects of Culture Condition on Secretion of Phospholipase from Candida albicans
Woon-Seob Shin, Kyoung-Ho Lee, Joo Young Park and Choon-Myung Koh

Department of Microbiology, Yonsei University Wonju College of Medicine, Wonju, Korea

Background: The dimorphic yeast, Candida albicans, is considered as a dangerous
opportunistic pathogen in immunocompromised hosts. Several phospholipases of C. albicans are
known to be secreted into the culture medium. Phospholipases have been proposed as a
virulence factor in the pathogenesis of Candida infections.

Objective: In order to investigate enzyme production, we examined culture condition of
secreted phospholipase production from C. albicans.

Methods: C. albicans ATCC 10231 was cultivated in various media at 37T for 3 days.

Phospholipase activity was measured by fatty acid soap precipitation in plate containing 0.04%
lecithin, 0.1 M citrate buffer, pH 4.2 and 1.5% noble agar.

Results: Phospholipase was highly induced when C. albicans was cultivated in broth medium
(containing glucose 2%, albumin 0.2% and Fe' ion 0.01%) and Saboulaud's dextrose agar
supplemented with 0.01% sodium deoxycholate.

Conclusion: Highly induction of secreted phospholipase by albumin from C. albicans may be play
an important role in tissue invasion in the pathogenesis of C. albicans.

[Kor J Med Mycol 2(2): 123-128]
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C. albicans ATCC 10231-% Sabouraud's dextrose
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o) 3083t 2833 ALg3tel AN el
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nitrogen base 33 & WA ol A EF F 37T nj| ok 7]
o A] 321zt wjekelgl e g Sabouraud's dex-
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glucose FE7} 4% o]delr= <38]2] phos-
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Table 1. Effect of carbon source on the production
of phospholipase from C. albicans

Carbon source Activity Growth (OD
(P, mm) 580 % 10)
Glucose 8.3+0.25 0.64
Galactose 9.8+0.25 0.77
Fructose 8.0+05 0.67
Maltose 9.3+0.25 0.77
Sucrose 934025 0.71
Lecithin 7.0+05 0.75

+ phospholipase2] A4 e] <A =| o, f7]4
Aol A kiAo = phospholipase2] 4§4d o]
Fre%9lcl. 53] yeast extracti} peptoneB the
albuming AA4-YoZ 89S u] Pz value?} 0.
3724 phospholipase A4 5 o] 7}4 3k},

ol 3] wjoko & phospholipase2] AA &S A}
e ux 77 AL} a_sparagme Hohes
yeast extract, peptone, serum 52| f7] Ai el
4] phospholipase2] A4l e] Z7}x] %) o.n —-'6'I al-
buming AA Yoz 1% S w phospholipase?]
A gl 74 sk

3. olAtd g of| w2 phospholipase2] MM S

Phospholipase AJ4J ol WA= A4 Fiol o
S FAlelz] $lsle] Sabouraud's dextrose < A
Aol 14k & 7} FE R Hukg & Coal-
skl 37CAAM 3UZE ujgste
phospholipase®] Al %%-& Z=Alslglel (Fig. 2).
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Fig. 1. Effect of glucose concentration on the pro-
duction of phospholipase from C. albicans.

Table 2. Effect of nitrogen source on the production of phospholipase from C. albicans

Broth culture

Solid culture

Nitrogen source

Activity (@, mm)

Growth (ODsg % 10)

Activity (Pz value)

Sodium nitrate 6.0+0.5
Ammonium sulfate 5.8+0.25
Asparagine 584025
Peptone 7.0£0.5
Yeast extract 8.5+0.5
Serum 8.5+£0.25
Albumin 12.0£0.5

0.05 1.00
0.11 1.00
0.16 1.00
0.69 0.55+0.04
0.68 0.68 +£0.02
0.31 0.42£0.02
0.12 0.3740.001
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Table 3. Effect of surfactant on the production of
phospholipase from C. albicans

Broth culture Solid

Surfactant Activity Growth Activity
(®, mm) (ODssox 10) (Pz value)
Control 7.34+0.25 0.51 0.55+0.01
Sodium 8.04+0.5 0.73 0.45+0.02
Tween 20 7.04£0.5 0.58 0.7140.02
Tween 80 8.0+0.25 0.45 0.6640.04
Tritone X-100 7.0+0.5 0.55 0.65+0.02

Table 4. Effect of metal ion on the production of
phospholipase from C. albicans

Metal ion  Activity (@, mm) Growth (ODsgg, X 10)

Control 8.040.25 0.65
Na* 8.04+0.5 0.65
K 8.3:0.25 0.69
Zn' 7.040.25 0.20
Fe'" 10.5+0.25 0.76

Ca** 8.54:0.25 0.76
Mg"* 8.34-0.25 0.70
Mn" 7.540.25 0.54

3ol A phospholipase2] AAde] & 4| =] %]t}
4. Al EdHof ofst AE

Sabouraud's dextrose @A w2} 1A nj Ao
ZFE Al A A E 0.05% B =5 37} v oksla]
phospholipase2] A4l 55 FA}slsl o} (Table 3).

A MAE AHEEE e AW SAdA9 F
F-ol u}a} phospholipase] A 5ol W} A}o]
£ #FEE 5 fled, 1A A E Alg-std
phospholipase?] 455 FAMEY] S uf Tween
20, Tween 80 1= Triton X-100-8 3 7}8}ed wj| <
& A5-7F dEa (Pz 0.55)01] A Yt} phos-
pholipase2] AJAdeo] A %) en] (Pz 0.65~0.7),
sodium deoxycholateZ 3 7}3la] wjjokalsl S u)
= 238]2] Pz valueZ} 0.42 4] phospholipase2] 4
ol 270k,

5. B2 pHo|| 2|5t g

1 M HCIZ} 1 M NaOHE- Al8-3}a] Sabouraud's
dextrose @} ) wA] e} A WA 2] pHE 2}2} 3-

9% Ut & C. albicansE W) 9¥dlo] pHo| u}
phospholipase2] 4] 52 FA}8Fglc} (Fig. 3).
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Fig. 2. Effect of phosphate concentration on the
production of phospholipase from C. albicans.
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Fig. 3. Effect of pH on the production of phos-
pholipase from C. albicans.

A wjA S AHEEIE S W= T4 pH B
pH 37} pH 99| 4] 282 phospholipase®] A4 o]
soEen A A& A4S W= pH
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A543t (Table 4).
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