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[Abstract] Objective To compare the differences in virulence-related factor aspartate protease, biofilm formation,

and gene expression among clinical isolates of Candida parapsilosis (C. parapsilosis). Methods Gene sequencing
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and microsatellite typing (MT) method were adopted to identify C. parapsilosis isolated from patients with clinical
fungal infection. The production of secreted aspartate protease and biofilm formation ability of each strain were de-
tected, and the expression of biofilm formation related-genes BCR1, EFG1, and HWP1, as well as aspartate prote-
ase virulence genes SAPP1. SAPP2, SAPP3 were compared among the strains. Results A total of 8 clinically iso-
lated C. parapsilosis strains were collected, all of which were identified as genotype [ . Based on microsatellite ty-
ping results, 8 clinical strains were divided into 4 microsatellite types. G1, G2, and G3 strains isolated from the
urine, peripherally inserted central catheters (PICC), and blood of patient A were of different subtypes. J1., J2, J3,
J4, and J5 strains were of the same type. and isolated from blood specimens of patient B at different periods. All 8
clinical strains could form biofilm, and their biofilm formation ability was higher than that of the standard strain of
C. parapsilosis (ATCC 22019). G1, G3 and J5 strains had strong biofilm formation ability, J1, J2, J3, and J4
strains had moderate biofilm formation ability, and G2 strain had weak biofilm formation ability. All of the eight
clinical isolates secreted aspartate protease, and their in vitro expression levels of the enzyme were higher than that
of the standard strain (ATCC 22019). G3, G1, and G2 strains showed low, moderate, and high in vitro enzyme
expression respectively, with statistical differences (all P<C0. 05). Enzyme expressed moderately in J1 and J5
strains, and highly in J2, J3, and J4 strains. Difference between moderate and high expressions was statistically
significant (P<C0. 05). The expression levels of biofilm formation genes BCR1, EFG1, and HWP1 in various
strains isolated from patients A and B increased. In strains isolated from patient A, the expression level of EFG1
gene in G1 strain was higher than that in G2 strain (P<Z0. 05). There was no statistically significant difference in
BCR1, EFG1, and HWP1 gene expression levels among strains isolated from patient B. The expression levels of as-
partate protein genes (SAPP1, SAPP2, and SAPP3) in various strains isolated from patients A and B increased.
The expression levels of SAPP1 and SAPP2 in strain G1 were higher than those in G2 and G3 (both P<C0. 05).
There was no statistically significant difference in the expression levels of SAPP1, SAPP2, and SAPP3 genes in
strains from patient B. Conclusion Clinical isolates of C. parapsilosis have higher biofilm formation and aspartate
protease production abilities than standard strain. The expression of virulence factors varies among strains isolated
from different specimens, while there is no significant difference in the expression of virulence factors among strains
isolated at different periods. Patients may have been infected with different MT types of C. parapsilosis in multiple
sites during the same period.
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Table 1 Information of patients from whom 8 clinical strains of C. parapsilosis were isolated
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G3 1ML 2016 427 H 16 H
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Table 2 PCR amplification primer sequences of C. parapsilosis
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EFG1(R) TTGCTGTTGTTGCTGGTGTTGTTG -
HWP1(F) AATTCACCTCACAGGCACTGGAAC -
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Figure 1 Cluster analysis on microsatellite results of 8 clini-

cally isolated C. parapsilosis strains
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Table 3  Allele loci detected by microsatellite typing in 8
clinically isolated C. parapsilosis strains
W= B5 CP1 CP4 CP6
G1 129. 01 242,62 358.78 270. 21
G2 121.24 239.92 304. 89 290. 70
G3 128. 90 242,70 388. 80 305. 62
J1 108. 09 239.91 340. 49 293. 62
]2 108. 09 239.92 340.57 293.59
J3 107. 99 239.97 340. 43 293.57
J4 108. 05 239,94 340. 49 293. 65
J5 108. 04 239.91 340. 43 293. 60
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Table 4 Biofilm formation ability of C. parapsilosis

Bikk e ODyggnm (T £ 5) A Y RETE L RE T
G1 0.208 0. 009 i
G2 0. 045 £ 0. 001 5
G3 0.281+0.022 9
J1 0. 138 £0. 021 i
]2 0.137 0. 002 EE
13 0.138£0.013 o
J4 0.131£0.009 h
J5 0.191 £ 0. 007 i
ATCC 22019 0.010 £0. 004 ¥

HA~C 0l G1.G2.G3;D~H 44k J1.]2.J3.J4.J5;1 5 ATCC 22019,
B2 - R AR W IRE B B0 (200 )
Figure 2 Formation of biofilm by C. parapsilosis (200X )
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HEi5mE L (¥ P<0.05), WK 5.K 3.
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Table 5 In vitro expression levels of aspartic protease in

C. parapsilosis

kS Pz Rk KF
G1 0.607 +0.014 ik
G2 0. 434 £ 0. 025 3o
G3 0.953 £ 0. 036 K%
gl 0. 740 £ 0. 030 ik
]2 0.561+0.013 RN
13 0.560£0.011 mFEE
J4 0.521£0.072 EE T
J5 0. 744 £ 0. 065 ik
ATCC 22019 0. 946 + 0. 065 ik
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H2ERH TGI8 L P>0.05), WE 4,

ikt

R 32
[\e)

=)}

~

(=]

W A~C 4514 G1.G2.G3:D~H 45124 J1.J2.J3.J4.J5:1 5 ATCC 22019,
B3 OV Bk L A L R R R AR R AR AR A O (R AR AR 6 O

Figure 3 Production of aspartic protease by C. parapsilosis on bovine serum albumin medium (on the 6th day of cultivation)
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Figure 4 Expression levels of biofilm formation-related genes in C. parapsilosis
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15 m G2
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Figure 5 Expression level of SAPP gene in C. parapsilosis
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