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Table 1. List of Candida species used in this study

Species name Strain number Source
C. aaseri KCTC 7618'  CBS 1913
C. albicans KCTC 7270 IFO 1385°
C. bimundalis var. americana ~ KCTC 7641 Y-2156"
C. bimundalis var. bimundalis  KCTC 7601 IFO 1366
C. blankii KCTC 7606 IFO 10230
C. colliculosa KCTC 7680 IFO 1083
C. diddensiae KCTC 7644 Y-7589

C. ergastensis KCTC 7624 CBS 6248
C. famata KCTC 7645 Y-7426

C. friedrichii KCTC 7625 CBS 4114
C. glabrata KCTC 7946 CBS 138
C. glaebosa KCTC 7613 IFO 1353
C. hydrocarbofumarica KCTC 7668 CBS 6734
C. inositophila KCTC 7604 IFO 1575
C. insectorum KCTC 7648 Y-7787

C. krusei KCTC 7213 CBS 573
C. lambica KCTC 7630 CBS 1876
C. melibiosica KCTC 7631 CBS 5814
C. parapsilosis KCTC 7653 Y-12969
C. santamariae KCTC 7683 CBS 4515
C. sorbosa KCTC 7657 Y-7767

C. steatolytica KCTC 7658 Y-7136

C. stellatoidea KCTC 7678 IFO 1397
C. terebra KCTC 7673 CBS 5815
C. variabilis KCTC 7661 Y-1933

C. vartiovaarai KCTC 7672 CBS 4289
C. xestobii KCTC 7684 CBS 5975
“Korean Collection for Type Cultures, Tacjon, Korea; "Centraal-

bureau voor Schimmelcultures, Baarn, The Netherlands: ‘Institute
for Fermentation, Osaka, Japan; ‘ARS Culture Collection, North-
ern Regional Research Center, Peoria, IlI., USA.

Tetlon-lined screw cap tubeol] &7 1 mle] reagent 1(NaOH
45 g, methanol 150 ml, distilled water 150 ml)$- % 7}8}ed 5-

0z7} vortexd}il 100°Coll4] 5%7F 7dseict. 281 ofg
3%:‘ oAl AW thA] 5-10%7F 7}sHA] vortexdhe] 100
‘Coll4] 2587 7Fd3ksdc). Sodium salts e} 2 &% %
HhabS- WY o aE el HElsly] ¢shed, wb-go]
tube s 7] T2 B2 A1) reagent 2(6 N HCI 325 ml,
methanol 275 mly& H7}sle] 5-10%7F vortexale] 80°C
water bathel| 4] 1087} zj2]sl Al&sd] de8z &4
A%l % reagent 3(hexanc 200 ml, 2-methoxy-2-methyl-pro-
pane 200 mI¥Z 1.25ml H7}alan Aol 1047+ #lelst
£ Azsigdcl ¢ Fog Feul ARelA slEAe A7
s A4 ol ol 2Evh BHE 43S Hsjelch of
7]ell 3 ml2] rcagcnl 4(NaOH 10.8 g, distilled water 900 ml)
2z /}_b}- 7} x]FJ—a—}o_i /\]_Q.OHH lﬂ-x] ]—03\:]7 A] 7}
S b verm A3ens A4 Seote o g

vialZ & Akt BAE 93 HE AR Abgelednt

7|d| Sz0tEas)
FH¥l AR AL A Bl

silicone fused silica capillary column(25 m x 0.2 mm)o| %2t

5% phenyl methyl

Kor. J. Microbiol.

H 71 Z2vbE 29 9)(Hewlett-Packard, model 5890 ser-
les IS AMS-ald B4 27dog BA4 AEe ens
170°CellA] A|zksted 300°C7HA] ¥-uk 5°CH 39300, injec-
tore} detector®] &%= zhzb 250°Ce} 300°Cic). Sulb 7)
’q]i‘c H, & A}‘Q‘B—}‘MJ_. f2=2- 30 ml/mino]9] o /‘] 79
‘% 220 mo:)q.

J_?’& Zk peakell sitatis A Hbak olE o 2] Hale] &
We glahe] ThopEl BASON Y 204A)E A
straight chain saturated fatty acids®} 57}%] hydroxy acids7}

IR E3ES 55 Ag2 Alg-shedc).

% AEE wAste] Qdolxl s el ade] A
B2 F750] RHaln Q= AT Aol S5t 3
Sulg 2absisich. olsh o] zAlak A wAZzE

e BF u-S 7] %% multivariate Gaussian model <
AHE-ste] dataE W]aEli= MIDI software program package
(Microbial ID, Inc., Newark, Del.)ol| #-8-8}o] 2} 755 A}
ofol] EAlshe F-Fed APRAEZ dendrogram 2-di-

mensional plot®.2 vtello] cluster ¥4 -8 319},

|

P Tk

Candida%: 39 27%2
AEE FAsta 31% AlAke] %—%ﬂr & LH]% FA HW
oh 2R e F4) AL £l el Table
2of vehdisich Table 29} Ak 7t e AMHE £5
sh3hebe Asjo] wE Fel4 o] 19 o]st e}
1 A HEES ALl Aol Aupal B4 Ast Az B

AL ok Bols 7 R el 24 A} 2t
FHEe] e e Al FRE ks, 2
AR F5el Fabule TRl gk debasich 2
vE A xﬂ = FAsHE ARke R Cl6:1 s 9, C

2 9 129} C18:1 cis 9 ¥ C18:12) iﬁl‘:
S BHe H]%i g3t ch(Table 2). 7+ #5529 A4t

rf

Table 2. Fatty acid composition profiles for the genus Candida
FAME groups. Fatty acids are designated as numbers of carbon
atoms versus numbers of double bonds

Group [

~ Group Group

Fatty acids Subgroup Subgroup Subgroup 1 I
AL B € (=5) (=2)

(m=13)  (=3)  (n=4)

C14:0 tr.” 1.0Y tr. . 1.22
Cl6:1 cis 9 6.22 17.15 3.05 8.13 42.73
C16:0 19.02 13.08 13.40 1391 12.09

C17:1 cis 9 1.53 tr. tr. 155 to
C18:2 cis 9, 12 2899 19.26 4647 17.18 9.05
C18:0 2.61 1.07 2.03 2,15 3.09
Mixture of C18:1 37.78 34.18 3098  53.66 2811

cis 9 & C18:1
“Number of species contained. "Trace amounts, less than 1%.
‘Mean fatty acid compositions(%) of species in cach group.
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Fig. 1. Dendrogram of the Candida species based on the cellular
fatty acid profile analysis. The X-axis represents Euclidian dis-
tances.
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Fig. 2. A 2-D plot of cellular fatty acid profile. The X-axis
represents the principal component 1, and the Y-axis represents
the pricipal component 2. AA, C. bimundalis var. americana; aa,
C. glabrata; ab, C. krusei; ac, C. albicans; ad, C. bimundalis var.
bimundalis; ae, C. inositophila; af, C. blankii; ag, C. glaebosa;
ah, C. aaseri; ai, C. ergastensis; aj, C. friedrichii; ak, C. lambica,
al, C. melibiosica; ao, C. diddensiae; ap, C. famata; aq, C. in-
sectorum;, ar, C. parapsilosis; as, C. sorbosa; at, C. steatolytica;
au, C. variabilis; av, C. hydrocarbofumarica; aw, C. vartiovaarai,
ax, C. terebra; ay, C. stellatoidea; az, C. colliculosa; ba, C. san-
tamariae; bb, C. xestobii.
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ABSTRACT : Taxonomic Study of the Genus Candida by Cellular Fatty Acid Analysis

Kee-Sun Shin, Soon-Duck Hong' and Kyung Sook Bae* (Genetic Resources Center, Korea
Research Institute of Bioscience and Biotechnology, KIST, Yusong, Taejon 305-600, Korea;
'Department of Microbiology, College of Natural Science, Kyungpook National University, Taegu

702-701, Korea)

The cellular long-chain fatty acid compositions of 27 Candida species were determined. According to the fatty
acid methyl ester (FAME) profiles, the Candida species studied could be differentiated into three FAME related
groups [, I and III, and the group I was subdivided into three subgroups I-A, B, and C. Medically important
Candida species clustered together, except C. glabrata. The composition data of cellular long-chain fatty acids
were compared with other taxonomic data; coenzyme Q types, DNA base compositions, restriction patterns of nu-
clear internal transcribed spacers, and small subunit TRNA sequences. The cellular long-chain fatty acid com-
position proved to be valuable criteria in the differentiation of taxonomic relatedness of the genus Candida.



