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TABLE 1 Molecular mechanisms of resistance to fluconazole or echinocandins in C. tropicalis from invasive fungal infections.

Mutations Reference
ERG11- Coding ERG11 protein (1 1 14-cx ol hylase in Candida)
ERG11 Y132F (Forastiero et al,, 2013; Jiang et al, 2013; Tan et al,, 2015; Chew et al,, 2017; Jin et al., 2018; Chew et al., 2019b; Fan

et al,, 2019 Teo et al,, 2019 Zhang et al., 2019; Arastehfar et al., 2020h; Castanheira et al., 202
Chew et al., 2021)

) Chen et al,, 2021;

K143R/X (Xisto et al., 2017)
R245K [Arastehlar et al., 2020b)
Y221F {Arastehfar et al,, 2020b)
K344N/T (Arastehfar et al., 2020b)
V3izeM {Arastehfar et al,, 2020b)
Y257H (Chew et al,, 2019b; Fan et al,, 2019)
Vi25A (Fan et al.. 2019)
F145L (Teo et al,, 2019)
S154F (liang et al,, 2013; Chew et al., 2019b; Teo et al., 2019; Arastehfar et al., 2020b; Castanheira et al., 2020; Chen et al,,
2021)
T225C (Alvarez-Pérez et al., 2016b)
G264A (Alvarez-Pérez et al., 2016b)
Gl362A {Alvaree-Pérez ct 2016b)
Ti1554C (Alvaree-Perez et 20160}
A42TM (Xisto et al, 2017)
Gaod5/ (Forasticro et al., 2013; Choi ¢t al., 2016b; Fan et al., 2019)
VIGZM/ (Choi et al., 2016b; Arastehfar et al., 2020b)
Ta25Y (Xisto et al.. 2017)
G264R (Xisto et al., 2017}
T32YIC (Xisto et al,, 2017)
A428G (Xisto et al., 2017)
Y13zC (You et al., 2017a)
T224C {Benedetti et al.. 2019)
G263A (Benedetti et al., 2019)
Da54N {Chen et al., 2021)
Y132F + S154F {Arastehfar et al, 2020b; Chew et
ERG3 - Coding ERG3 protein (enzyme sterol A™ desaturase in Candida)
ERG3p ERG3 - 2-bp insertion in  (Alvarez-Pérez ¢t al, 2016b)
positions 1130 and 1131
51136 (Forasticro ¢t al., 2013)
UPC2 - Coding a zinc cluster transcription factor of ERG genes in Candida
UPC2p A251T {Choi et al., 2016b)
Q2891 {Choi et al,, 2016b)
A2978 (Choi et al., 2016b)
T3931 (Chai et al., 2016b)
AT (Choi et al,, 2016b)
G392E (Choi et al,, 2016b; Jiang et al., 2016, 3)
2891 {Choi et al,, 2016b)
L343F {Choi et al., 2016b)
S187L (Choi et al, 2016b)
T241A (Arastehfar et al., 2020a)
Q340H {Arastehfar et al., 2020a)
T3818 (Arastehfar et al,, 2020a)
Promoter region in C. (liang et al,, 2016, 2)
trapicalis, -118T-G and
=1550G-A
(Continued)
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Mutations
MRRI1 - multidrug resistance regulator 1 in Candida
MRRI1p T255P ( 2 )

Tad78 ( )

TACI (transcriptional activator of CDR genes) is a zinc-cluster transcription in Candida

TACI Ni64l (A 2 ]

Other mutations related to resistance

MDR1p E133D ( ]
Multi-Drug VI6A ( y
Resistance 1
A18SV { ]
P4481. { )]
ChR2p CDR2 K427_ stop codon { ]

ATP binding
cassette (ABC)

transporters

Detection of genes overexpressed by gPCR

CDRI (

MDREI (

UPC2 (
L

ERG11

CIR2 (
CIR3 ( 1 )
TAC1 (
HMG { )
FKS1 1,3-beta-glucan synthase componente in Candida
Haor Spotd Fa508 (

S654P

5645

SBOS/P

S80P
Doasy

(
|
[

Re5S6GR (D
(
[
Fod15/L (
(

Hot Spot 2 M12351

W LENAR (k—) E¥x¥
R M % 4 BEE Y132F # SI54F » it
4 - B F UPC2 B E RB B4
251 [E] B3 A WA R B AR AT B R B ik
LA BRBFPAKEHRIL=NE
By —ERH o
EHHEAGEHROARER TR EF
BHERABHAERERE RN E
BARE QB ZFTHRET - 1. £F
RUBEB BN EE - RIEDERMK
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Reference

THEEHERHZFENSHILMAE
VIBY B BME R NIRRT - B
ERGENEEELRERFHESY
BHENNATAKRE c —HERK
MAXH AL KEZFERBDE
" (posaconazole) R L E/ % - B
TEFMTEF D ERNENEZ
WAKE  BABAMMETAERLS B
% £ H ERGII & H Y132F #2 S154C
R LK MDRI (8l L # %8 % o
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BN IGREZMETE 750 H T 2
PWAHKE > YEEMRFNHRES
AR REERET RERARE T
HAamEERTRE FRTIRK
B2 FAREZNGY - RERF
R% BRI E BB Z R AR
HOYRFLEEBEENHY S L8
B ERRERERNREURE
I A7 i BE "% (itraconazole) AR 3L B 4
(voriconazole) &7 WY IR & 4 ¥ 1 3L
"3 BT A PR W o Takahashi % A%
HEFEE EARERKEE T HKLT
WL ERPORE TR 3. %M
BYISEWNRR - MBEEYFCLRL
R RE ~ KEBFEAARM G EEAT
¥ HPAREXEEEAFZLHE
BYELSMEHEE T I 10% fro
15% ° kot - BE™ A2 LR
LWIBHEEY - T ABREKT X
FRAWEzZ— - Bt FREESF
A 17 EERRWEZEREK
HA RN AV SRR £ R ER R
Fh o R EIBEERZHBA
BT > FET&HERSERPS
R - GEWHAEEET L
PR SHKREEIEWMEREA R A DST
2258506 (k=) WEHERHL
AR BB AR LEUG - R E
B B A By B PR 3 R R R R
R & DST 225 #2506 W) #3443k
HERAELERTIENR -
[EEF ] ZBLINBRERE
BRENERENFEE AT AK
BAERRECAKRE T RRENS

REERE > TABERSKELENS
KRR o MEF WA KR
T TE R H RS R R R T
B BB L MR AR E AR
FREBHREEREREROHAZ
HRZBH BT SRE LA
HEREHEB ZRLUIEFI
(multilocus sequence typing, MLST) 7
BB FEBDR T S
AW SIRE AR X 4 (clade 4) WL
& 4]

MR R A s R R AR B
WOAKRHEELEME R RT ABMEE
YR By Rz R R EEK
B BT R IRH T I HAR Y0y T %
DARCBE W iR K Bk 2 E R 0 R % B
o MEBEERIEEKEEFRERET
SREYRYE > BRI FHREE
BN HEY AN E R HTSR
T AR B 2 IR TR P BT AR VT AR
ETERERTAREAE W
RAEER - Ethhs TEE—# ) (one
health) 4 o

ERbR T REEH > EEHEAM
A B Ae B B B A I UL S 0 B 4R R DA
BV AR RAREDFHNEY
BB RY - SRR D ER R R
XNBEEYMER  BEGEEHEY
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Distribution of genotypes of 174 Candida tropicalis isolates.
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TSARY 2014
Clade/DST S Sbb R

Subtotal

TSARY 2018
S SDD R Subtotal  Total

Clade 4
225
506
508
546
592
595
600
667
879
921
924
1096
Subtotal

Clade 5
98
140
181
357
443
797
910
911
922
953
954
955
958
Subtotal 16
Other 33 DSTs 13

Total 31
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30 48
2 (1095 & 1141) 33 53
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DST, diploid sequence type; R, resistant; S, susceptible; SDD, susceptible-dose dependent; TSARY, Taiwan Surveillance of

Antimicrobial Resistance of Yeasts.
2 Number of isolates (DSTs).

ZERR

1.Lima R, Ribeiro FC, Colombo AL, et al: The
emerging threat antifungal-resistant Candida
tropicalis in humans, animals, and environment.
Front Fungal Biol 2022. DOI 10.3389/ffunb.2022.
957021

2. Wang L, Lin Y, Yang L, et al: Candida tropicalis:
characterization of a strain capable of degrading

g R 112 4 2 HE=+=%—H

high concentrations of phenol. Biotechnol Lett
2011;33:943-6.

3. Chong Y, Shimoda S, Yakushiji H, et al: Fatal
candidemia caused by azole-resistant Candida
tropicalis in patients with hematological
malignancies. J Infect Chemother 2012;18:741-6.

4.Zhou ZL, Tseng KY, Chen YZ, et al: Genetic
relatedness among azole-resistant Candida tropicalis
clinical strains in Taiwan from 2014 to 2018. Int J
Antimicrob Agents 2022;59:106592.





