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Figure S1. In vitro microevolution process.
Scheme of the in vitro microevolution process applied to generate the triazole resistant C. auris strains derived from

the azole susceptible clinical isolates 0381 and 0387. FLU: fluconazole; POS: posaconazole; VOR: voriconazole.

-e- C. auris 0381 C. auris 0381 POSev - C. auris 0381 FLUs>  —» C. auris 0381 VOR®"*

>
w

-
o

1.0

o
@0

0.5

30°C

Optical density (600nm)
37°C

Optical density (600nm)

14
>

0.0lpwpmprr e

25h 35h 45h 5h 15h 25h
Time (h) Time (h)

o
>
-
o
>

Figure S2. Growth Kinetics of the generated strains compared to the parental isolates in complex media (YPD).
(A) Growth curve of the C. auris 0381 clinical isolate and the evolved strains at 30°C; (B) Growth curve of the C. au-
ris 0381 clinical isolate and the evolved strains at 37°C. Growth curves represent the means of at least 30 data points

from three independent experiments.
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Figure S3. Fluorescence microscopic analysis of the cell-wall components of the 0381 isolate derived strains

C. auris 0381

C. auris 0381 FLU®"

C. auris 0381 POS#v

C. auris 0381 VOR®"*

Alpha-mannan content of the cell wall was determined by staining with ConA-FITC; chitin was stained by Calcofluor

white, and chitin oligomer content was detected using WGA-TRITC. ConA: FITC conjugated Concavalin-A; WGA:

TRITC conjugated Wheat Germ Agglutinin.

Table S1. Initial and final antifungal concentrations for the in vifro microevolution experiment

Antifungal drug concentrations used during the microevolution process. Initial concentrations for each antifungal were

established as half of the MIC values determined for the clinical isolates. Final drug concentrations were chosen to

confidently determine resistance.

Growth rate Inflection point
Strains
30°C 37°C 30°C 37°C

C. auris 0381 0.218 0.355 253 19.8

C. auris 0381 FLU*" 0.198 0.314 26.0 21.4
C. auris 0381 POS*" 0.300 0.416 23.0 222
C. auris 0381 VOR®" 0.198 0.254 27.5 27.2
C. auris 0387 0.220 0.508 31.2 21.0

C. auris 0387 FLU*" 0.304 0.403 18.2 15.0
C. auris 0387 POS*" 0.350 0.468 17.9 13.8

C. auris 0387 VOR®" 0.371 0.558 17.8 13.9
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Table S2. Growth curve analysis of the clinical isolates and evolved strains

Growing capacity of the evolved strains was monitored in complex media (YPD). Optical density (ODgonm) values

were registered, and the subsequent growth curves were analyzed in R environment, using ‘Growthcurver’ package.

m/; 379337 381352 383368 391,337 393353 395332 395368 407,368 409383 411,363 423399 425380
R (min) 6,1 646 6,78 548 4.4 6,4 627 455 683 429 706 454
Fecos-
terol/Epi- Lanos- 14-Me-er-
Sample Ergoster- sterol/Er- Ergosta- ? ? ? 14-Me-fe- ? terol/Ob- gosta- Eburicol ?
ole . enol costerol e e h .
gostadi- tusifoliol dien-diol
enol
CosHusO  CosHysO  CosHuysO  CooHysO  CooHygO  CosHusOr CroHusO  C3oHusO  C3oHs00  CooHugOr C3Hs5pO  CsoHsoO,  SUM
1 1.85E+10 321E+08 1.93E+07 0 0 0 0 137E+07 387E+08 0 0 1’930}3“
2,03E+1
2 1.96E+10 2,96E+08 1.74E+07 0 0 0 0 137B+07 407E+08 0 0 i 0381 wt
1,83E+1
3 177E+10 2,80E+08 123E+07 0 0 0 0 137E+07 384E+08 0 0 )
4 396E+09 2,01E+07 0 332E+07 9,74E+08 0 3,33E+09 1,19E+07 1,31E+10 1,71E+09 9,98E+08 1,79E+08 2’430}3“
5 397E+09 2,02E407 0 419E+07 1.88E+09 0 3.88E+09 6,79E+07 1,49E+10 3.43E+09 1,09E+09 2,30E+08 2’9%E“ 0381 wt FLU
6 385E+09 2,07E+07 0 3ATEH07 LI4E+09 0 2,87E+09 4,65E+07 9,93E+09 2,07E+09 9,11E+08 1,90E+08 2’“0E”
7 509E+09 226E+07 0 4,16E+07 9,71E+08 0 3,54E+09 1,25E+10 1,77E+09 8,20E+08 3,08E+08 2 IOE“
8  457E+09 1,76E+07 0 3,70E+07 8,84E+08 0  3,99E+09 1,50E+10 1,59E+09 8 46E+08 4,53E+08 2’7‘?“ 0381 wt POS
9 440E+09 1,66E+07 0 3.09E+07 722E+08 0 3.95E+09 1,38E+10 1,28E+09 7,53E+08 3,67E+08 2’530E“
10 423E+09 8,67E406 0 6,63E+07 7,75E408 0 323E+09 1,28E+10 141E+09 1,11E+09 1,24E+08 2’370E”
11 450E+09 844E+06 0  9,59E+07 1,04E+09 0  3,01E+09 1,ISE+10 1,86E+09 1,13E+09 1,53E+08 2’330E“ Oi,sél;“
12 481E+09 1,I6E+07 0 7.64E+07 929E+08 0  329E+09 1,ISE+10 1,68E+09 1,21E+09 1,52E+08 2’4%]5“
1.86E+1
13 1,78E+10 2.43E+08 392E+07 0 0 0 3.07E+07 1.17E+07 3.94E+08 0 0 )
14 1,75E+10 2,26E+08 348E+07 0 0 0 126E+07 134E+07 439108 0 0 I’SZOE“ 0381 FLU
15 1,90E+10 2,97E+08 381E+07 0 0 0 1.94E+07 122E+07 416E+08 0 0 1’980]5“
16 1,02E+10 1,60E+08 3,65E+07 1,05E+08 5,10E408 0 2,29E+09 5,79E+08 8,51E+09 1 46E+09 4,59E+08 1,04E+09 2’530]5”
17 1,01E+10 1,33E+08 1,86E+07 1,10E+08 5,62E+08 0  2,23E+09 5,79E+08 7,94E+09 1,52E+09 4,30E+08 1,04E+09 2’460}3“ 03’;1L%LU
18 1,12E+10 128E+08 1,51E+07 129E+08 7,185+08 0 2,56E+09 7,15E+08 9,14E+09 1,99E+09 4,78E+08 1,27E+09 Z’S%E“
19 3.93E+09 1,07E+10 2,75E409 0 0 191E+08 0 136E+08 0 0 1’770E”
2,00E+1
20 404E+09 1,12E+10 2,60E409 0 0 196E+09 0 136E+08 0 0 ) 0381 poS
126E+1
21 3,09E+09 742E+09 1,57E+09 0 0 142408 0 359E108 0 0 )
22 2.92E+08 2,83E+08 1,85E+07 1,15E+07 899E+07 0 1,I1E+10 1,73E+08 1,32E+10 2,18E+08 8,27E+08 1,05E+09 2’730E“
23 335E+08 3,07E+08 1,84E+07 1,24E+07 1,01E+08 0 1,25E+10 1,84E+08 1,34E+10 2,41E+08 9,07E+08 1,11E+09 2’910}3“ 03’;101;05
24 308E+08 3,15E+08 1,85E+07 1,37E+07 1.07E+08 0 128E+10 1,80E+08 1,31E+10 2,54E+08 8,56E+08 1,10E+09 2’9%E“
25 125E+10 132E+08 1,51E+07 0 0 0 0 1OSE+08 0 0 1’280]5“
1,35E+1
26 132B+10 1.43E+08 1.82E407 0 0 0 0 LI2E+08 0 0 7 0381 vOR
27 140E+10 1.58E+08 1,79E4+07 0 0 0 0 121408 0 0 143B+1

0
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28 401E+00 403E408 335E407 LI4E+08 836E408 0 411E+09 417E+08 L39E+10 176E+09 5.99E+08 1,08E+09 /2"

29 4,53E+09 4,15E+08 2,88E+07 1,24E+08 8,56E+08 0 4,41E+09 4,61E+08 1,57E+10 2,02E+09 6,58E+08 1,19E+09 3’0‘5}5“ 032}8;01‘
30 3,52E+09 324E+08 300E+07 9,00E+07 6,89E+08 0 335E+09 3,53E+08 1,20E+10 1,56E+09 4,95E+08 9,17E+08 2’3‘?“

31 136E+10 3,17E+08 1,12E+07 0 0 0 2,72E+06 259E+08 0 1,69E+07 b

32 1,62E+10 3,53E+08 1336407 0 0 0 559E+06 280E+08 0 1,16E+07 PR 037 we
33 1,55E+10 326E+08 1,09E+07 0 0 0 5,15E+06 264E+08 0 1,07E+07 1’610E“

34 465E+00 3,14E+07 0 2.84E+07 IIIE+09 0  2,03E+09 5 A6E+09 2,02E+09 9,92E+08 8.98E+07 4!

35 428E+09 2,78E+07 0 2,58E+07 1,02E+09 0  198E+09 5.23E+09 1.86E+09 9.63E+08 8.68E+07 > 0387 wt FLU
36 4,67E+09 289E+07 0  2,80E+07 LI3E+09 0  2,12E+09 5,63E+09 2,09E+09 1,03E+09 9,42E+07 1’6%E“

37 435E+00 2,16E+07 0 2,88E+07 84SE+08 0  2,14E+09 5,96E+09 1,58E+09 8,10E+08 7,96E+07 I’S%E“

38 461E+09 249E+07 0  349E+07 1,02E+09 0  2,45E+09 6.33E+09 1.88E+09 8.86E+08 9.42E+07 21 0387 we POS
39 399E+09 2,19E+07 0  3,06E+07 9.87E+08 0  2,02E+09 5.69E+09 1.77E+09 7.85E+08 1.24E+08 >

40 458E+00 131E+07 0 494E+07 863E+08 0  196E+09 5.30E+09 1,58E+09 1,03E+09 6,23E+07 I’S‘BE“

41 437E+09 1,66E+07 0  574E+07 864E+08 0  2,76E+09 6,74E+09 1,61E+09 9,25E+08 b 03",8(7)1‘1“
42 402E409 1,50E+07 0  S549E+07 9.81E+08 0  2,92E+09 721E+09 1,75E+09 1,01E+09 heoL

43 190E+10 351E+08 0 0 0 0 0 1,50E+08 0 0 1’950E“

44 1,84E+10 323E+08 0 0 0 0 0 148E+08 0 0 PSR 03g7 FLU
45 2,01E+10 332E+08 0 0 0 0 0 1,58E+08 0 0 2oeut

46  S3IE+08 0 0 457E+07 1.60E109 0 739E+09 1,85E+10 2,95E+09 1,51E+09 7,70E+08 3’330E+1

47 47TE+08 0 0 414E+07 135B409 0 6,16E+09 1,59E+10 2,50E+09 1,45E+09 6,44E+08 2’850E“ 038F7L%LU
48 57SE+08 0 0 465E+07 L89EH09 0 7.64E+09 1.89E+10 3.45E+09 1.71E+09 8.03E+08 00!

49 246E+07 1,19E+10 6,71E+08 0 0 504E+08 0 LIE+08 0 0 1’330E“

50 2,96E+07 139E+10 7,03E+08 0 0 560E+08 0 137E+08 0 0 1’530E“ 0387 POS
51 3,16E+07 1,25E+10 8,15E+08 0 0 SSIE+08 0 134E+08 0 0 haor

52 0 436E+08 L,ITE+07 0 0 0 147E+10 127E410 0 150E+09 5.45E+08 >00F"!

53 0 423E+08 6,76E+06 0 0 0 1,60E+10 124E+10 0 1,65E+09 5.46E+08 3’1%]5“ 03?,701;0S
54 0 3,90E+08 432E+06 0 0 0 137E+10 LO9E10 0 163E+09 292B+08 »00!

55 243E+08 1,57E+10 7,17E+08 0 0 4,53E+08 227E+07 100E+08 0 1,66E+07 b7

56 2,33E+08 128E+10 6,91E+08 0 0 4,04E+08 3,13E+06 LIIE+08 0 2,36E+06 1’420}5“ 0387 VOR
57 0,00E+00 142E+10 1,04E+09 0 0 4.02E+08 431E+06 130E+08 0 3,66E+06 LRt

58 0 451E+08 3,64E+06 0 0 0 135E+10 LISEFI0 0 262E409 1528408 >93¢

59 0 3,78E+08 2,70E+06 0 0 0 1,I6E+10 LOIE+10 0 2,25E+09 1,25E+08 2’450E“ 03’30‘;01‘
60 0 445E+08 441E+06 0 0 0 139E+10 LO6EF10 0 237E+09 131E+08 Z 00!
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Table S3. Orthologs of the selected efflux pump coding genes and primers used in this study

(A) List of primer sequences used for the RT-qPCR; (B) Orthologous genes of the efflux pumps selected for RT-qPCR

based expression analysis

A
Forward primer (5°-3”) Reverse primer (5°-3")
ACT1 GAAGGAGATCACTGCTTTAGCC CTGTGTGGATTGGTGGCTC
CDR1 GGGCTGGAAGTGCAAGATTCC CATCAAGCAAGTAGCCACCG
SNQ2a GATGTTCAATCAGCTGCGGTG GGCATCAAGCTCACAGGTTGA
SNQ2b GGCAATTTCAACACGCCGCTG GGGCGTCTCCTTCGAAGACC
MDRI1 GAGAGACGAGCCCCAGCC GGCACCCGCCATCATACTTC
TPO3 GCCAGACATCAACATGCCTCC GAGAATCGGGCGTGTGAAGT
B
C. auris S ys- S. cerevisiae C. albicans C. glabrata
tematic
Name ortholog ortholog ortholog
ABC transporters
CDR1 B9J08 000164 PDR5 CDRI1 PDH1
CDRo6 B9J08 005430 YOLO75C ROA1 CAGLO0I08019¢g
SNQ2 SNQ2
SNQ2a B9J08 001125 SNQ2
(orf19.5759) (orf19.5759)
SNQ2 SNQ2
SNQ2b B9J08 004452 SNQ2
(orf19.5759) (CAGLO0I04862g)
MEFS transporters
MDR1 B9J0O8 003981 FLRI1 MDRI1 FLRI1
TPO3 B9J0O8 004775 TPO2 TPO3 TPO3
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Table S4. LC-HRMS data of the sterol composition of the clinical isolates and evolved strains

Raw LC-HRMS data registered for the three technical parallels of each strain.

C. auris 0381 (B11220) C. auris 0387 (B8441)
Initial drug con- | Final drug concen- | Initial drug con- | Final drug concen-
centration (pg/ml) tration (pg/ml) centration (pg/ml) tration (pg/ml)
Fluconazole
2 512 2 512
(FLU)
Posaconazole
0.03 32 0.125 32
(POS)
Voriconazole
0.015 32 0.015 32
(VOR)

Table SS5. Rapamycin MIC values

For the 0387 evolved strains MIC values of rapamycin were determined at 80% growth arrest after 24h, 36h and 48h at

both 30°C and 37°C.
MIC (ng/ml)
Strains 24h 36h 48h

30°C 37°C 30°C 37°C 30°C 37°C

C. auris 0387 423 1,63 18,23 7,16 41,67 14,32

C. auris 0387 FLU®"° 187,50 250 >500 >500 >500 >500

C. auris 0387 POS**° 36,46 15,63 52,08 20,83 62,50 31,25

C. auris 0387 VOR®*° 5,86 5,86 52,08 18,23 62,50 20,83




