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Strain Construction
C. albicans strain CaLC5543 was constructed using the CRISPR Cas9 system previously
described.”® C. auris strains were constructed using homologous recombination and an

electroporation transformation approach as described previously.>’

CaLL.C5543: C. albicans Tif1“153¥/Tif1L153F

To alter residue 153 from a leucine to a phenylalanine in C. albicans, repair primers oLC6944 and
oLC6945 containing the nucleotide change from A to C were annealed. pLC1089 was digested
with Kpnl and Sacl and transformed into CaLC239 (SN95) along with the repair piece. Colonies
were patched and PCR using oL.C6972 and 0CL6923 was employed to amplify 400 bp to send for

sequencing to confirm base change.

CauL.C5813: C. auris eIF4A-NAT
The elF4A-NAT construct was amplified from pLC1105 with oLC7157 and oLC7158. The
construct was ethanol precipitated and transformed into C. auris CauLC5083 using a standard

electroporation protocol and plated on YPD-NAT plates. Integration was verified using primer

pairs oLC7153/6398 and oLC274/7156.

CaL.C5814: C. auris eIF4AT152L NAT
The elF4A-NAT construct was amplified from pLC1106 with oLC7157 and 7158. The construct
was ethanol precipitated and transformed into C. auris CaulLC5083 using a standard

electroporation protocol and plated on YPD-NAT plates. Integration was verified using primer

pairs oLC7153/6398 and oLC274/7156.
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CaLC6610: C. auris mcalA:: NAT

To delete MCAI, ~1kb upstream and downstream of the gene was amplified using primers
oLC7720/0LC7721 and oLC7722/0LC7723 and the NAT marker from pLC1049 was amplified
using 0L.C6296/0L.C6304. Fusion PCR using nested primers oLC7724/0LC7725 was used to
create the final construct. Integration was verified using primers oLC7720/0LC6308 and

oL C274/0L.C7723 and absence of wild type band (oLC7727/0LC7728).

pLC1089: To alter residue 153 from a leucine to a phenylalanine in C. albicans, pLC963 was
digested with BsmBI and ligated with annealed sgRNAs oLC6918 and oLC6919 directed towards
TIF1. This was transformed into DH5a making pLC1089. Colonies were sequenced to verify

guide using 0LC4609.

pLC1105: ~1kb homology to the C. auris el[F4A locus was amplified: upstream (0LC7153/7154)
and downstream (oLC7155/7156) with 40bp overlap to NAT marker. The NAT marker from
pLC1049 was amplified using 0oLC6296/0LC6304. Fusion PCR with nested primers
(oLC7157/7158) containing cut sites Xmal for upstream and Sac1 for downstream produced a full
length 3.5kb construct. pUC19 and the construct were digested independently with Xmal and Sacl
overnight and ligated at a ratio of 3:1 intert:vector. SuL of mixture was transformed into DH5alpha
and plated on LB plates with 100 pg/mL ampicillin. Colonies were verified for integration
upstream with 0LC243/7166 and downstream with 0L.C244/7167. Correctly genotyped colonies

were sequence verified with tiling primers oLC7200-7204 and oLC3854.
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pLC1106: From pLC1105, site-directed mutagenesis was performed using oLC7161/7162 as
previously described. Dpnl was used to remove remaining template DNA and 10 ng was
transformed into Max Efficiency DH5a.. Sanger sequencing was used to confirm the mutation with

oLC7163 and then tiling primers were used to confirm no other mutations had occurred (oLC7200-

7204 and oLC3854).

Fluorescent Translation Assay

Briefly, cells were grown in minimal YNB medium until log phase (~ODgoo 0.4) was reached.
Cells were then treated for 10 minutes with either 10 pg/mL of the known translation inhibitor
cycloheximide (AG Scientific Inc.) or 50 uM of each rocaglate identified from the screen as
indicated. The HPG alkyne methionine analog was added to the cells for 30 minutes and then cells
were fixed using v/v 70% ethanol for 1 hour rocking. Cells were pelleted by centrifugation and
washed twice with 3% BSA in PBS. The reaction cocktail containing the azide fluorophore was
used to resuspend pelleted cells at a volume based on the volume of the initial sample. Samples
were incubated for 30 minutes in the dark at room temperature. Cells were then washed with the
rinse buffer and resuspended in PBS. Cells were imaged by differential interference contrast
microscopy and the EGFP channel on a Zeiss Axio Imager.MI (Carl Zeiss) at the same exposure

time.

BCECF-AM Staining and Quantification
Briefly, strains were sub-cultured at ODgoo of 0.2 from a saturated overnight culture at 30°C with
agitation for 2.5 hours in YPD medium buffered to pH 5.5 in 2-(N-morpholino)ethanesulfonic acid

(MES; Bioshop). Cells were then treated with 50 pM CMDO010515 for 60 minutes at 30 °C with
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agitation. The cultures were then further incubated under the same conditions with 25 pg/mL
BCECF-AM for 30 minutes. Cells were washed 2X in PBS and resuspended in PBS. Cells were
either imaged by differential interference contrast microscopy and the EGFP channel on a Zeiss
Axio Imager.MI (Carl Zeiss) with the exposure time remaining constant between samples of the

same species, or brightness was quantified on a CytoFlex Flow Cytometer (Beckman).

Mitochondrial Membrane Potential Assay

Cells were sub-cultured at ODsoo of 0.2 from a saturated overnight culture at 30°C with agitation
for 2 hours in YPD medium. For TMRE treatment, TMRE was added to cultures at a concentration
of 100 nM and cells were incubated for 30 minutes. Cells were then treated with 50 uM
CMDO010515 for 4 hours at 30°C with agitation. For MitoTracker Red, after the initial sub-culture
cells were treated with 50 uM CMDO010515 for 3 hours at 30°C with agitation. MitoTracker Red
was added to the culture at 50 nM and the cells were further incubated for 40 minutes. For both
treatments cells were washed and resuspended in PBS. Cells were imaged by differential
interference contrast microscopy and the DsRed (MitoTracker Red) or TexasRed (TMRE) channel
on a Zeiss Axio Imager.MI with the exposure time remaining constant between samples. For the
MitoTracker Red treated cells, brightness was also quantified on a CytoFlex Flow Cytometer

(Beckman).

TUNEL Assay
Yeast cells were sub-cultured at ODsoo of 0.2 from a saturated overnight culture at 30°C with
agitation for 2 hours in YPD medium. Cells were then treated with 50 pM CMDO010515 for 4 and

6 hours at 30°C with agitation. At each time point cells were pelleted and fixed with 3.7% (vol/vol)
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formaldehyde for 1 hour at room temperature and then washed three times with PBS. The cell wall
was digested with 24 ug/mL Zymolyase 100T (103 units/g; MP Biomedicals, Irvine, CA) at 37°C
for 60 minutes. For microscope visualization, 10 pL of the cell suspension was applied to a
microscope slide and allowed to dry for 30 minutes at 37°C. The remaining treated cells were kept
within an eppendorf tube. Cells were rinsed with PBS and then incubated in permeabilization
solution: [0.1% (vol/vol) Triton X-100 and 0.1% (wt/wt) sodium citrate] for 2 minutes on ice. Cells
were rinsed twice with PBS. The positive control of 30 U DNasel was added to the cells on
microscope slides. The slides were placed in a humidified box for 1 hour at 37°C. They were then
washed for 15 minutes twice in PBS. Slides were incubated with 10 uL of TUNEL reaction mixture
(terminal deoxynucleotidyl transferase and fluorescein isothiocyanate dUTP) for 60 minutes at
37°C. Cells were rinsed three times with PBS and 5 pLof 50% glycerol was added to cells on the

slide.

Caspase-like Activity Assay

Cells were sub-cultured to an ODgy of 0.1 and grown for 18 hours in the absence or presence of
50 uM rocaglate CMDO010515. Cells were pelleted and resuspended in buffer containing the
fluorescent caspase substrate. Cells were incubated for 45 minutes, washed, and resuspended in

PBS. Propidium iodide was added at 1 pg/mL to visualize dead cells.

Transmission Electron Microscopy
Cells were fixed prior to rocaglate treatment and after 30 minutes or 2 hours of treatment by
combining cell culture 1:1 with 2X of a prefixative solution (0.2 M PIPES pH 6.8, 0.2 M sorbitol,

2 mM MgCly, 2 mM CaClz, 4% glutaraldehyde in ddH2O). Cells were incubated in fixative for 5
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minutes, spun down at 1500g for 5 minutes and then resuspended in 1X prefixative solution. Cells
were incubated overnight at 4°C. Cells were then washed 3X in ddH20 and resuspended in in 5
mL of 2% aqueous solution of potassium permanganate for 5 minutes. Cells were pelleted and
resuspended in fresh 2% potassium permanganate and incubated for 45 minutes. Cells were
washed with ddH>O and the En-Bock stain was added by overlaying the cell pellet with 1% uranyl
acetate and incubating at room temperature for 1 hour followed by washing 3X with ddH>O. Celled
were dehydrated by pelleting and washing 2X in 30% ethanol for 30 minutes each. This was
repeated with 50, 70, and 90% ethanol and finally 3X with 100% ethanol for two hours each. One
part Spurr’s resin mixed with two parts 100% ethanol was added to the cells for 3 hours using an
agitator, followed by two parts Spurr’s resin mixed with one part 100% ethanol for 4 hours. 100%
Spurr’s resin was added overnight using an agitator and finally one more change with fresh Spurr’s

with agitation for 2 hours.

FM4-64 Staining and Quantification

Rocaglate-sensitive C. auris (CaLC5083) and C. albicans (CaLC5543) were sub-cultured to an
ODsoo of 0.2 from a saturated overnight culture in YPD medium at 30°C with agitation for 2.5
hours. FM4-64 (ThermoFisher) was added to the cultures to a concentration of 5 uM and shaking
incubation was continued for 30 minutes. Cells were washed with YPD, resuspended back to the
original volume in YPD, and treated with 50 pM CMLDO010515 for a 90 minute outgrowth at 30

°C with agitation. Cells were washed 2X in PBS and resuspended in PBS.
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