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metabolic imaging of deuterium oxide (D,0) at the single-cell
level. The SRP platform integrates a compact, robust fiber laser
can be determined in approximately 3 h following exposure to antifungal and D,O assays, substantially faster than the >24 h
required by standard broth microdilution methods, enabling rapid susceptibility assessment based on metabolic activity.
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lives of vulnerable patients. Here, we present a proof-of-concept
procedure for rapid antifungal susceptibility testing of selected
with rapid and wide tuning capability and an autobalanced detection system. Owing to the high sensitivity and imaging speed of SRP
microscopy, D,0O incorporation can be detected in approximately 1 h. Using this metabolic readout, susceptible and resistant strains
Furthermore, the SRP setup and isotope labeling method are designed to be compatible with multiwell formats, suggesting potential
utility as a cost-effective, high-throughput solution for future large-scale screening and research applications.

H INTRODUCTION with low sample volumes and cost; however, their performance
depends on comprehensive reference databases, and they often
fail to identify rare or uncharacterized strains.” Molecular
techniques such as polymerase chain reaction tests are highly
sensitive, but detect only a limited set of known resistance
genes,” are assay-dependent,” and do not provide minimum
inhibitory concentration (MIC) values. Fluorescence-based
methods, including microscopy® and flow cytometry,” can
reveal uptake dynamics and localized biochemical changes that
offer insights into resistance mechanisms.'’ However, they are
often limited to performing direct quantitative metabolic
susceptibility testing due to fluorophore bleaching.
Vibrational spectromicroscopic techniques present a promis-
ing alternative, offering both molecular specificity and
subcellular spatial resolution.'' Infrared (IR) microscopy
provides strong molecular contrast but is limited by poor
spatial resolution'” and strong water interference,” limiting its
applicability for live-cell imaging. In contrast, Raman-based
label-free techniques enable biochemical fingerprinting of

Fungal infections pose a growing global public health concern,
contributing significantly to morbidity and mortality world-
wide. An estimated 6.55 million people are affected annually,
with approximately 2.55 million deaths directly attributed to
these infections." The extensive use of antifungal agents and
agricultural fungicides has accelerated the emergence of
antifungal resistance, underscoring the need for timely and
accurate diagnosis to ensure effective treatment and curb the
spread of resistant strains. Currently, the gold-standard
methods for antifungal susceptibility testing (AFST), recom-
mended by the Clinical and Laboratory Standards Institute
(CLSI) and the European Committee on Antimicrobial
Susceptibility Testing (EUCAST), rely on broth microdilution
techniques that require a minimum of 24 h to yield results.”’
This delay can result in prolonged illness, increased healthcare
costs, and poor patient outcomes due to the late administration
of effective antifungal therapy. In response to the urgent threat
posed by resistant fungal pathogens, the World Health
Organization (WHO) has prioritized Cryptococcus neoformans,

Aspergillus fumigatus, Candida auris, and Candida albicans as Received: October 20, 2025
critical species requiring international coordination and Revised:  February 27, 2026
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overcome the limitations of current AFST, several phenotypic
and genotypic approaches have been developed. Mass
spectrometry-based methods offer rapid fungal identification
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resistant strains through nucleic acid, protein, and lipid
profiles."* Stable isotope labeling, such as metabolic incorpo-
ration of deuterium oxide (D,0O, heavy water) and deuterated
substrates (glucose-d,), has emerged as a powerful strategy for
tracking and quantifying biosynthetic activity in biological
systems.'>~*° Furthermore, deep learning applied to large
Raman spectral data sets has enhanced pathogen identification
accuracy.”’ Stimulated Raman scattering (SRS) microscopy
has been demonstrated as a powerful tool for rapid
antimicrobial susceptibility testing at the single-cell level.
High-speed SRS imaging has enabled quantification of D,0
and glucose-d; metabolic incorporation within individual
bacterial and fungal cells in just a few hours.””~>* Chen and
co-workers established the “SRS + D,0" labeling strategy for
single-cell analysis of antifungal-induced metabolic responses,
revealing strong drug-class dependent metabolic phenotypes
and demonstrating feasibility in 14 positive blood culture
samples, and build a solid foundation for rapid antifungal
suscepbilitzr testing with D,0 metabolic labeling for Raman
methods.”

Recently, stimulated Raman photothermal (SRP) micros-
copy has emerged as a promising label-free technique for
sensitive detection of molecular vibrations, offering enhanced
compatibility for practical applications.”® In SRP, pump and
Stokes laser pulses tuned to a target molecular vibration induce
nonradiative decay, producing localized heating. This heating
changes the refractive index of the surrounding medium, which
is detected by a third probe beam as a photothermal signal. By
converting molecular vibrational energy into an optical
readout, SRP microscopy provides a rapid, noninvasive method
for monitoring chemical composition and metabolic activity.
Typically, SRS systems involve bulky, stationary laser sources
and high-numerical-aperture condensers, limiting their com-
patibility with multiwell plate formats and point-of-care
applications.”” In this study, we present a proof-of-concept
demonstration of a compact and tunable fiber-based optical
parametric oscillator (FOPO)-integrated SRP system, equip-
ped with an autobalanced detection (ABD) module and an
inverted microscope using low-NA objectives. Using this
platform, we apply D,0O-based metabolic labeling to assess
antifungal susceptibility and distinguish between susceptible
and resistant Candida isolates with an SRP-AFST readout
obtained ~3 h following drug and D,0O exposure. The
susceptibility trends observed for the limited set of Candida
isolates and antifungal agents are consistent with broth
microdilution reference methods, validating the underlying
metabolic principle. While the present study is restricted in
biological scope and is not intended to represent the full
clinical workflow from patient sample to result, it establishes
the feasibility of SRP-AFST as a rapid susceptibility readout
module. SRP microscope’s compact design, high sensitivity,
and compatibility with multiwell plate formats support the
potential scalability and future extension of this approach
toward higher-throughput and clinically relevant implementa-
tions.

B EXPERIMENTAL SECTION

Candida Strains and Chemical Reagents

C. albicans ATCC MYA-2876 (C. albicans SC5314, wild-type) and C.
albicans ATCC 64124 (C. albicans 63) were obtained from the
American Type Culture Collection. C. auris strain AR0388 (C. auris
388) was kindly provided by the U.S. Centers for Disease Control and
Prevention. Amphotericin B (AmB), fluconazole (FLC), dimethyl

sulfoxide (DMSO), deuterated DMSO (DMSO-d,), yeast peptone
dextrose (YPD) broth, YPD agar, sodium hydroxide, 10% neutral
buffered formalin, glycerol, and urea were purchased from Sigma-
Aldrich. For standard RPMI medium preparation, 10.4 g of RPMI
1640 powder (Thermo Fisher Scientific) was dissolved in 900 mL of
distilled water and then mixed with 34.5 g of 3-(N-morpholino)
propanesulfonic acid (MOPS, Sigma-Aldrich), dissolved in 100 mL of
distilled water. The complete RPMI/MOPS medium was sterilized
using a 0.22 um pore size filter (Corning). To prepare D,0O-based
media, either YPD broth or RPMI/MOPS powders were dissolved in
100% D,O and then sterilized by filtration through the 0.22 pm filter.

Candida Strains Culture and Broth Microdilution Assay for
MIC Determination

Candida isolates were initially cultured by inoculating a single colony
into YPD broth and incubating at 30 °C for 16 h in an orbital shaker
(VWR, model 3500I) at 200 rpm. Stationary-phase cells were then
harvested by centrifugation, resuspended in a 1:20 dilution with fresh
prewarmed YPD medium, and incubated for an additional 5—6 h to
reach log-phase. Log-phase cells were collected by centrifugation,
washed twice with 1X phosphate-buffered saline (PBS), and
resuspended in RPMI 1640 medium to prepare a 0.5 McFarland
standard stock suspension. This suspension was further diluted to
achieve a final concentration of 1-3x10° CFU/mL in RPMI medium
containing serially diluted drug dissolved in DMSO. The assay was
conducted in 96-well microtiter plates and incubated at 30 °C.
Optical density (OD) at 660 nm was recorded every 15 min over 24 h
using a microplate reader. The MIC was defined as the lowest
concentration at which visible fungal growth was completely inhibited
for AmB, as indicated by the absence of OD increase, and as the
concentration producing 50% growth inhibition for FLC based on
OD measurements.

D,0 Uptake Kinetics Assay and SRP Thermo Medium
Condition Experiments

To evaluate the time-dependent uptake of D,0, log-phase C. albicans
SCS5314 cells were washed twice with 1XPBS, and the resulting cell
pellets were resuspended in either 90% D,O-containing YPD medium
or fresh YPD medium. D,O toxicity testing is shown in Figure S1A.
Cells were incubated at 30 °C for 1, 2.5, or 17 h. Following
incubation, cells were centrifuged, washed, and fixed in 10% formalin
for subsequent analysis. To investigate the effects of different media
on SRP signals, fungal cells treated with D,O for 17 h, along with
untreated controls (both previously fixed in 10% formalin), were
washed with distilled water. The cells were then centrifuged and
resuspended in 100% glycerol, 4 M urea, or distilled water for
comparative SRP measurements.

SRP Antifungal Susceptibility Testing Assay for Drug
Treatment

In this study, single-cell metabolism inactivation concentration (SC-
MIC) is defined as the lowest antifungal concentration at which a
single cell’s metabolic activity is inhibited, with cells at or above this
concentration considered susceptible and metabolically inactive, and
below it considered resistant and metabolically active. SC-MIC
measures the antifungal concentration that inhibits the metabolism of
individual cells, unlike conventional MIC, which reflects growth
inhibition of the bulk population. To determine the SC-MIC of drugs,
Candida spp. were treated following the standard broth microdilution
procedure. Briefly, cells were incubated for 2 h at 30 °C in RPMI
medium containing AmB concentrations ranging from 0.125 to 32
ug/mL or FLC concentrations ranging from 0.25 to 64 ug/mL. After
incubation, the cells were centrifuged to remove the supernatant. The
resulting cell pellets were resuspended in fresh RPMI medium
prepared with 90% D,O and the same serial concentrations of drug,
followed by a second 1 h incubation at 30 °C. Finally, cells were
centrifuged, washed, and fixed in 10% formalin for further SRP
analysis.
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Figure 1. Schematic of SRP imaging of Candida albicans cells at C—D and C—H vibrational frequencies. (A) Schematic of the SRP imaging setup.
Key components include HWP: half-wave plate, PBS: polarization beam splitter, BS: beam splitter, AOM: acousto-optic modulator, OBJ: objective,
COND: condenser, PD: photodiode, DM: dichroic mirror, HP: high-pass filter, AMP: amplifier, LIA: lock-in amplifier, and SU: scanning unit. (B)
Photograph of the SRP system in operation with a glass-bottom multiwell plate. (C) Representative SRP images of C. albicans cells after 17 h of
incubation in RPMI and D,0O-supplemented RPMI medium. Scale bar: 5 ym. N > S per group. Error bars indicate the standard error of the mean.
(D) Corresponding spontaneous Raman spectra showing spectral features in the C—H and C-D regions for cells incubated in regular and

deuterated media.

Spontaneous Raman Spectra Measurements

Spontaneous Raman spectra were obtained on the inVia Raman
microscope (Renishaw plc), with a 532 nm excitation laser of 2.47
mW laser power and 2400 L/mm grating. Signal was collected using a
50X objective. Fungal cells were washed with water, deposited onto a
silicon surface, and air-dried before measurement. Each spectrum was
acquired with a 10 s acquisition time.

Instrumentation: SRP Imaging Setup and ABD

As shown in Figure 1A, a picosecond fiber laser (Picus Duo, Refined
Laser Systems) was employed to generate synchronized pump and
Stokes pulse trains at a repetition rate of 40 MHz with a pulse
duration of approximately 7 ps. Power adjustment for both beams was
achieved using a combination of half-wave plates and polarizing beam
splitters. The pump beam was modulated at 600 kHz using an
acousto-optical modulator (AOM, M1205-P80L-0.5, Isomet Corpo-
ration) and subsequently combined collinearly with the Stokes beam
via a dichroic mirror. The probe beam (Cobolt Samba 1000,
HUBNER Photonics) was expanded to 1.4 of the original beam size
using a 4f optical system composed of two conjugate lenses, with the
second lens mounted on a manual delay stage for z-position
adjustment. To enhance image quality and suppress noise, an
autobalanced detection scheme was implemented, as previously
described in detail.”® In general, the probe beam was split into two
arms by a beam splitter. One portion served as the reference arm and
was directed into a photodiode with a bias voltage of S V. The other

portion, designated as the signal arm, was routed to interact with the
sample, then under the same detection scheme. The signal beam was
combined with the previously aligned pump and Stokes beams using a
long-pass dichroic mirror. All three beams were directed into a
galvanometric scanning system (GVSK2-US, Thorlabs) and then
focused onto the sample using a 60X water-immersion objective
(UPlanApo, NA 1.2, Olympus) mounted on an inverted microscope
(IX71, Olympus), allowing for imaging from the bottom of well
plates. The transmitted light was collected by a tunable numerical
aperture air condenser (NA 0.55, Nikon) and guided to a second
identical silicon photodiode for detection. The photocurrent from
each photodiode was converted to a voltage signal via a 5 kQ resistor
(VT2, Thorlabs) and filtered through a high-pass filter (EF123,
Thorlabs). In both the reference and signal arms, the voltage signals
were separated into alternating current (AC) and direct current (DC)
components using a bias tee (ZFBT-6GW+, Mini-Circuits). The DC
components were output directly, while the AC components were
prefiltered with a 22 kHz high-pass electrical filter (EF123, Thorlabs)
and amplified using a low-noise voltage amplifier (SA-230FS, Wayne
Kerr Electronics). To achieve optimal noise suppression, the AC
signals from both arms were processed via an autobalancing signal
processor. The AC and DC outputs from the two photodiodes were
routed into a four-channel variable gain amplifier (AD8264, Analog
Devices Inc.). A PID controller (Moku Lab, Liquid Instruments)
adjusted the gain in real-time based on the DC signal difference
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Figure 2. Time-Lapse SRP Imaging of D,O Metabolic Incorporation in Candida albicans Cells. (A) Schematic illustration of D,O incorporation
into cellular lipids and proteins through metabolic pathways. (B) SRP images of C. albicans cells after incubation in YPD and D,0-YPD media for
1,2.5,and 17 h. Scale bar: 5 um. (C) Hyperspectral SRP analysis showing the evolution of the C—D signature region following 0, 1, 2.5, and 17 h
of D,O incubation. Error bars indicate the standard error of the mean. (D) Quantitative analysis of C—D bond intensity in C. albicans cells at
different time points. Cell count per group: N > 30. Significance was evaluated using an unpaired t-test.

between the two arms, thereby ensuring balanced AC amplitudes. The
final output of the system was the amplified, balanced AC signal.

SRP Data Acquisition, Image Processing, and
Hyperspectral Analysis

SRP data were acquired using a 52 mW pump beam modulated at 600
kHz by AOM, a 320 mW Stokes beam without modulation, and a 316
mW continuous-wave (CW) 532 nm probe beam with ABD enabled.
LabVIEW software was used for data acquisition, and the pixel dwell
time was set to 20 us for hyperspectral imaging and 50 s for two-
color imaging, resulting in the acquisition time of 0.8—2 s per image
by using 200 X 200 pixels. Fungal cells were either placed in glass
coverslip-bottom multiwell plates (u-Slide 8 Well Glass Bottom,
Ibidi) or mounted between #1 glass and 1 mm glass for imaging. As
illustrated in Supporting Information Figure S2, processing of SRP C-
D images involved applying a three-dimensional Gaussian blur (x=1,
y=1, z=1) to hyperspectral image stacks using Image]. Subsequently,
spectral frames corresponding to 2171 cm™' and 2000 cm™' were
extracted for further analysis. For two-color imaging, SRP images
acquired at these two wavenumbers were individually smoothed with
a Gaussian blur. Each frame was normalized to its respective
background intensity at the corresponding wavenumber. The final
SRP image was generated by subtracting the normalized 2000 cm™
frame from the normalized 2171 cm™" frame. As shown in Supporting
Information Figure S3, hyperspectral analysis of all single cells within
the field of views (FOVs) and adjacent background areas within the
hyperspectral image stacks. The hyperspectrum for each cell was
calculated by dividing the spectral signal of the cell by the background

spectrum on a frame-by-frame basis, resulting in the single-cell SRP
hyperspectrum used for downstream analysis.

Statistical Analysis

Group comparisons were analyzed using Student’s t-test, with
statistical significance defined as P < 0.05 (*), P < 0.01 (**), P <
0.001 (***), and P < 0.0001 (),

B RESULTS

SRP Imaging Setup Enables Single-Cell Hyperspectral
Detection of Fungal Metabolic Activity

SRP imaging provides a platform to visualize metabolic activity
in fungal cells using multiwell plates. As shown in Figure 1A,
the SRP setup incorporates a compact, widely tunable fiber
OPO laser with a 532 nm probe beam, constructed on an
inverted microscope frame equipped with a 0.55 NA air
condenser. The system employs ABD to suppress probe laser
noise. Forward detection mode is used to support imaging in
glass-bottom multiwell plates (Figure 1B). Stable-isotope
probing (SIP) techniques enable Raman-based approaches to
reveal the functional properties of microbial cells.””™** In this
study, D,O was employed as a universal metabolic probe to
monitor deuterium incorporation. The formation of carbon-
deuterium (C—D) bonds reflects the incorporation of D,0
into macromolecules, thereby serving as a readout of metabolic
activity. Using SRP-based C—D imaging, resistant and

https://doi.org/10.1021/acs.analchem.5c06534
Anal. Chem. XXXX, XXX, XXX—XXX



Analytical Chemistry

pubs.acs.org/ac

A

24 hours reading

) ) SRP imaging
Fungi cells in Add 90% D,O-
RPMI medium contained RPMI media Low NA
i . Condenser
Add Incubate Incubate
Drug 2 hours 1 hours
Sample
High NA
Objective
B 8 ug/mL

CD

CH
..o

C.albicans SC5314

2 (SC-MIC)

O

m

Amphotericin B Concentration (ug/mL)

C-D ratio

3= D Cutoff = 0.293

J20{3 || Calbicans SC5314 18— 0 pg/mL AmB

RE l ‘ T4 * 161 [\ 2 pg/mL AmB 1.01 -
= 451 4 1/ .\ —_

2 1512 i A 14\ Zo08-

L 15 | A4 [ EE 12{/ |\ >

c 19 | { 1] \ =

£1042 4 E}, § L €l | ! ® 064

o " BT TE I 570\ :

Qos{ | T | g S8 | ! 004

¥ HE-|---d-l_ 58y L _ 61 \ v AUC =1

o 5| } 1 S Id i \i Q021

q>, O.O-A{ ‘ 1y @3 g}, 4-. \i = 0

E 05' t 4 2—. X 0.04

©-051— . — 0 i .

@ COanojo 012502505 17 2 4 8 00 02 04 06 08 10 12 14 16 18 00 02 04 06 08 10

FPR (1-Specificity)

Figure 3. Workflow of antifungal susceptibility testing and SRP results of C. albicans SC5314 cells treated with serial dilutions of AmB. (A)
Schematic workflow comparing the standard microbroth dilution method with SRP-based D,0O metabolic imaging. (B) SRP imaging of C—D bond
signals reflecting metabolic activity after D,O incubation across increasing drug concentrations. Scale bar: § yum. (C) Quantitative analysis of SRP
C—D signal intensity. Number of cells analyzed per group: N > 10; data are representative of three biological replicates. (D) Histogram of relative
C—D intensity for untreated cells (0 ug/ mL) and cells treated with 2 ug/mL AmB with a defined cutoff value of 0.293 for metabolic inhibition
(indicated by the red dashed line). (E) Receiver operating characteristic (ROC) curve demonstrates the discriminatory power of C—D intensity

ratios for classifying susceptible and resistant cell populations.

susceptible fungal strains were distinguished through the D,O
metabolism. To validate this effect of deuterium metabolism,
C. albicans SC5314 cells under 17 h of 90% D,O treatment of
D,0O-RPMI or regular RPMI were placed in the multiwell plate
for acquiring SRP images and hyperspectral SRP data in C—D
(2000—2300 cm™') and C—H (2800—3100 cm™") vibrational
regions. As shown in Figure 1C, D,O-treated fungal cells show
strong SRP C—D intensity at 2171 cm™’, while in the control
group, the signal is muted, and both groups show similar SRP
signals in the C—H region at 2920 cm™'. The SRP images,
further supported by SRP hyperspectral data in the left part of
Figure 1C, revealed a broad C—D peak centered at 2171 cm™'
in D,O-treated cells, which was absent in controls, while both
groups exhibited similar SRP spectral features in the C—H
region. These findings of SRP spectra were further supported
by the spontaneous Raman spectra in Figure 1D, confirming
the accuracy of Raman correspondence and the specificity of

deuterium labeling in SRP detection. Nevertheless, the
spontaneous Raman measurement was obtained from a single
cell and is inherently low throughput, highlighting the necessity
of SRP for rapid, high-content metabolic imaging.

Time-Dependent Incorporation of Deuterium Reveals
Active Metabolic Labeling

As the stable isotope molecule source, D,O is used to visualize
microbial cell metabolism,'”**** and can also distinguish the
resistant strains.”>*® The metabolic pathways through which
D,O is incorporated into cellular macromolecules are
illustrated in Figure 2A. For protein deuteration, D,0O
contributes deuterium during the de novo synthesis of amino
acids, leading to the formation of deuterated aminoacyl-tRNA
(D-AA-tRNA). Meanwhile, exogenous proteins from nutrients
and pre-existing endogenous proteins are hydrolyzed into
amino acids, which then form regular aminoacyl-tRNA (AA-
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Figure 4. SRP results of Candida cells treated with serial dilutions of AmB. (A) SRP imaging of C—D bond and C—H bond signals of C.albicans 63
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tRNA). Both D-AA-tRNA and AA-tRNA participate in protein
synthesis, resulting in the production of deuterated pro-
teins.””*® Deuterated fatty acids are generated via a reaction
between NADPH and D-acetyl-CoA. In the presence of D,0,
NADPH undergoes rapid enzyme-catalyzed hydrogen—deute-
rium exchange, converting it to NADPD.*** Concurrently,
glucose is metabolized through a series of reactions to produce
D-acetyl-CoA, which contributes to fatty acid synthesis.*'
With increasing incubation time in D,0O-containing medium,
SRP imaging revealed progressively stronger SRP C—D bond
signals over 1, 2.5, and 17 h shown in Figure 2B, and SRP
hyperspectral analysis confirmed increasing intensity at 2171
m™! (Figure 2C). The t-test of SRP intensity at 2171 cm™!
showed statistically significant differences across all time points
in Figure 2D (p = 8.3 X 107® between control and 1 h, 8.3 X
107" between 1 and 2.5 h, and 4.8 X 107 between 2.5 and 17
h). Based on these findings, the 1 h D,0O-containing medium
incubation period was selected for downstream antifungal
susceptibility assays to meet rapid testing criteria.

SRP Imaging Tracks Antifungal-Induced Metabolic
Change

As described in the WHO fungal priority pathogens list, C.
neoformans, A. fumigatus, C. auris, and C. albicans are listed
under the critical priority group. Candida species are the
leading cause of invasive fungal infections in severely
immunocompromised patients, or those undergoing invasive
procedures or prolonged intensive care.*” AmB, the most
widely used polyene antifungal, was introduced into medical
practice in the 1950s and shows a broad-spectrum of strong
antifungal activity against a wide range of clinically important

fungal species.”” FLC was also chosen as a representative
antifungal drug because it is widely used, has a well-understood
mechanism that disrupts fungal cell membrane formation, and
shows relatively selective activity against fungi with fewer
effects on mammalian cells compared to other azoles.” In this
study, C. albicans SC5314, C. auris 388 and C. albicans 63 were
chosen for susceptibility testing. While C. albicans SCS5314
remains susceptible to AmB and FLC, C. auris 388 and C.
albicans 63 exhibit resistance to these drugs.

To validate whether SRP imaging coupled with stable
isotope labeling susceptibility testing aligns with the MIC
results from conventional culture-based microdilution meth-
ods, two methods were conducted simultaneously, and the
workflow of these two methods is described in Figure 3A.
Fungal cells with 1-3 X 10° CFU/mL were initially incubated
with serially diluted AmB media. As shown in the top row of
Figure 3A, cell suspensions were transferred to a 96-well plate
for microbroth dilution and incubated for 24 h. The MIC was
defined as the lowest concentration that completely inhibited
fungal growth for AmB and as the concentration producing
50% growth inhibition for FLC, based on the growth curves. In
the bottom row of Figure 3A, the same fungi solution
containing serial concentrations of drug underwent a 2 h
preincubation followed by 1 h in 90% D,0O-containing RPMI
medium with serial concentrations of drug before SRP
imaging, then the cells were fixed and imaged under the SRP
microscope for further data collection.

Standard microbroth dilution assays showed that for AmB,
complete growth inhibition at 2 pg/mL for C. albicans SC5314
(Figure S4A), and at 4 pg/mL for C. auris 388 (Figure S4B)
and C. albicans 63 (Figure S4C); for FLC, half growth
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