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In this study, multi-locus sequence typing (MLST) analysis of 40 clinically isolated Candida
albicans in tertiary hospitals in Daejeon, Korea, confirmed the nucleotide sequence and
phylogenetic relationships of the strains collected from different specimen sources. The general
variations found in seven different housekeeping genes of C. albicans, collected from urine and

sputum, peripheral blood, central line blood, and other specimens, were analyzed. The "The first two authors contributed equally to
phylogenetic tree was divided into 18 sub—clusters (1), a central line blood (2), others (5), sputum this work.
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infectious disease studies and epidemiological surveillance systems.
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Table 1. Classification of study groups according to the type of
clinical specimen

Study group  Clinical specimens No. of samples (%)

1 Blood (central line) 8 (20.0)
2 Blood (peripheral) 7 (17.5)
3 Urine, Sputum 13 (32.5)
4 Others 12 (30.0)
Total 40 (100)

Others: pus, wound, CSF(cerebrospinal fluid), body fluid, tissue etc.
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Table 2. Specific oligo nucleotide primer sets used for C albicans MLST

Locus Sequence (53" Amplicon size (bp)

ACCT Acetyl coenzyme A carboxylase F GCA AGA GAA ATT TTA ATT CAA TG 519
R TTC ATC AAC ATC ATC CAA GTG

VPS713 Vacuolar protein sorting protein F TCG TTG AGA GAT ATT CGA CTT 741
R ACG GAT GGA TCT CCA GTC C

GLN4 Glutaminyl tRNA synthase F GAG ATA GTC AAG AAT AAA AAA GT 483
R ATC TCT TTC ATC TTT TGG ACC

ADPT ATP-dependent permease F GAG CCA AGT ATG AAT GAT TTG 537
R GAG CCA AGT ATG AAT GAT TTG

RPN2 26S proteasome regulatory subunit F TTC ATG CAT GCT GGT ACT TAC 447
R TTC ATG CAT GCT GGT ACT TAC

PMAT Plasma membrane H'-ATPase F GCC ATT TTC GCT GAT GTT GC 480

R CGT GTT GAG TAG ATA CTC TTT GC
SYAT Alanyl RNA synthetase F AGA AGA ATT GTT GCT GTT ACT G 543

R GTT ACC TTT ACC ACC AGC TTT
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1. Housekeeping gene2| DNA E7|ME &0l

PCRE B9l 524 75579 C albicans Housekeeping
gene?l ACCI, VPS13, GLN4, ADP1, RPN2, PMA1, SYAI+=
717} 519, 741, 483, 537, 447, 480, 543bp 7|5 eI
(Figure 1).

2. C albicans=TXIS] MLST =4

Mist.netoll AIAE 47 ACCI, VES13, ADPI, SYA1-3-AA}
of| th3t sequence type (ST)A ¥} & 3259 allele types A3
O w(Table 3), ©]= Et] & DNA STAR. Meg Align T2 121
o]g3}] phylogenetic trees FAJSITHFigure 2). Phylo-
genetic treeol| A cut-off 4] 0.1 7|02 BA619S o,
cluster 191&= urine (8), central line blood (5), sputum (5),
peripheral blood (6), others (10)2] % 3471, cluster 20+
central line blood (4)ollA 4707} YIX|etAtHTable 4).
Cluster 12] 32 50| Wil ACCY, VPS13, ADPI, SYAI 4
Aot olof tet ST 85 ARg-sto] AEATSHL ™, strain 15,
382 cluster 19 &3 9) = thE HAILF Aol Zof A LJA]
ZchFigure 3). 71 23} sub-cluster 137} 2& U0zl om,
sub-cluster 19fl+= central line blood (2), others (5), sputum
(4), urine (7)9] & 18702 U 9led sub-cluster 201=
central line blood(1), others (5), peripheral blood (6),
sputum (1), urine (1)2] ¥ 14712 UK Table 5).

750bp
500bp

250bp

Figure 1. PCR amplification of C albicans ATCC 10231 Lanel:
sizemarker, Lane2: ACC7, Lane3: VPS73, Lane4: GLN4, Laneb:
ADPT, Lane6: RPN2, Lane7: PMAT, Lane8: SYAT.
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™, DNA hybridization, PCR, RFLP, AFLP, PFGE, DNA

Table 3. Allele type based on four housekeeping genes of C
albicans clinical isolates

Allele

Strains ACCT VPS13 ADP7 SYAT
Total number 106 280 146 208
of STs
ATCC 10231 7 4 106 149
Strain 1 3 3 106 25
Strain 2 3 24 106 136
Strain 3 3 45 106 29
Strain 4 7 159 106 136
Strain 5 3 3 128 147
Strain 6 3 159 106 136
Strain 7 77 55 106 29
Strain 8 9 55 106 136
Strain 9 3 58 106 29
Strain 10 3 3 52 29
Strain 11 3 58 30 136
Strain 12 3 279 52 29
Strain 13 3 3 106 178
Strain 14 3 279 14 149
Strain 15 3 58 52 149
Strain 16 9 55 52 149
Strain 17 3 24 106 29
Strain 18 3 3 106 29
Strain 19 7 3 106 136
Strain 20 8 3 106 136
Strain 21 13 3 14 136
Strain 22 3 58 39 192
Strain 23 8 3 128 136
Strain 24 3 4 106 136
Strain 25 3 3 106 29
Strain 26 3 55 128 149
Strain 27 19 58 106 29
Strain 28 3 55 128 149
Strain 29 3 3 106 29
Strain 30 3 20 106 29
Strain 31 7 55 130 149
Strain 32 3 55 128 149
Strain 33 8 3 106 136
Strain 34 3 45 106 29
Strain 35 3 55 146 149
Strain 36 19 58 106 29
Strain 37 13 3 14 136
Strain 38 3 159 52 67
Strain 39 3 3 96 136
Strain 40 3 3 106 29
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Figure 2. Dendrogram indicating the similarities 40 strains C
albicans clinical isolates determined by MLST with 7 housekeeping
genes.

Table 4. Classification cluster of clinical isolated C. albicans 38
strains

Cluster  Frequency (N) Specimen (N)
1 34 urine (8), central line blood (5), sputum
(5), peripheral blood (6), others (10)
2 4 central line blood (4)

Abbreviation: N, number.
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Figure 3. Dendrogram indicating the similarities 32 strains of
cluster 1 determined by phylogenetic tree with 4 housekeeping
genes.

Table 5. Classification sub—cluster of clinical isolated C. albicans
32 strains

Sub Cluster Frequency (N) Specimen (N)

1 18 urine (7), central line blood (2),
sputum (4), Others (5)
2 14 urine (1), central line blood (1),

sputum (1) peripheral blood (6),
others (5)

Abbreviation: N, number.
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