bioRxiv preprint doi: https://doi.org/10.1101/2024.03.06.583770; this version posted March 6, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

SUPPLEMENTARY INFORMATION

A.
Chr1 Chr2 Chr3 Chr4 Chr5 Chré Chr7 ChrR
i y | W | ¢ i T T | FiT Y ) -
evoned 32 S FREHRIR I Mttt it~ Bty ik A e e
‘ | KN | W (MM (T MM I R T
J}— *]}V 1 J{HWH\ Hl H}.T ’ H A [T It i !

ws

AMS5615 }r e

o T 1 T | ! T T f i 1 W TV i \
AMSE617 (et  CARHREREREE et R (e Gl - -
o : — } ' Fanm— > b TR T
ANISS618 "\‘ A T I‘ }F,,, i il | # LARIEY DI WAL [‘77, ‘ L LIl ‘\ l,, it
AMS5622 2| o] o ! ot brretfer
AMS5623 , " }’[ ; 3L
AMSS624 - , L IEREL | ) (T T
AMS5625 3‘ I i %
AMS5626 } i {
AMS4130 fei L hll] I
B. Chrt Chr2 Chr3 Chra Chr5  Chré  Chr? CchrR
E V| \ v i \ Y \ TN Vp W TV | "/
ERGZ51/ERGZ51L"JQ 1{‘ il o r"rlr ‘1 { il i I \'L}J/ { Bile ! {‘ ‘, N 1,,, J {‘ ,:f., 1L 1 “ A‘I } { ! ,,‘,,, L ,1 WA l J
waes | M il TN | W | 1 ”ﬁﬁw
ERG251"*¢/ERG25 1 T liii il | A O F"“‘“" F‘jj I
ERG251/ERG251 ] | I 0l e My, L
i [N I w1 I N M [T .
ERGz51/ERGz51'321Y Er Vl ) \ r "‘ “ I u . “ ' . v“’ ‘\ “ [ J ’ 1AL “T\ﬁﬁ { } I I ‘
¥ A W | | TR | i O | i
E " IRy g I 1 WO ] LY [ ey
erg251:VERG251 Il fi-) [ ) I CRCTAANTY TN i) [T [ i1
ERG251/erg251A j{‘ " ‘{ ! - "H e [[ i‘ ]"
erg251A/ERG251 b Ly U (ALY ) I I WLy W
ERG251-A | ] 1) it Frieh e e -4 [
ERG251/erg2514 3 i | W0 (U PRI, (o JM L LRk
+ERG251-B ‘\ A ] L A J \ A * l A ] l l A IA
erg251:/ -d51 3 ! I AT RUABBIN | SR { opt e i
il N[ I I I T | | [ VR T
erg251A/A -d70 o i i 1 4 t T (O T D | T i [ 1‘,\ "i’"&:j [ _J

Fig S1. Whole genome sequencing analysis of FLC-evolved and engineered strains.

A. De novo point mutations in ERG251 often occur together with other aneuploidies.
Representative whole genome sequencing (WGS) data of the FLC-evolved strains from Table 1:
Evolved 3.2, AMS5615, AMS5617, AMS5618, AMS5622, AMS5623, AMS5624, AMS5625,
AMS5626 and AMS4130 which acquired point mutations on ERG251 during FLC evolution. B.
The engineered ERG251 mutants remain euploid. WGS data for all ERG257 mutations
engineered into the euploid SC5314 genetic background: the ERG251 heterozygous point
mutants (L113*, W265G, E273*, and *321Y), both heterozygous deletion strains of ERG251,
two strains with complementation of the heterozygous deletion, and two independent
homozygous deletions of ERG251 (d51 and d70). A&B WGS data are plotted as the log2 ratio
and converted to chromosome copy number (y-axis, 1-4 copies) as a function of chromosome
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position (x-axis, Chr1-ChrR). Haplotypes are indicated by color: gray is heterozygous (AB),
magenta is homozygous B, and cyan is homozygous A. The baseline ploidy was determined by
propidium iodide staining (S1 Table).
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Cell viability post 48hr MIC assay in FLC with or without Radicicol
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Fig S2. Radicicol, an Hsp90 inhibitor, blocks Erg251-driven tolerance and makes
fluconazole fungicidal. Cells from the MIC assay at 48 hr in Fig 1D, with or without radicicol,
were plated for viability on YPAD agar plates and imaged after 24 hr incubation. Wildtype
SC5314 (ERG251/ERG251), a positive control strain known to be resistant to fluconazole
(FLC), and both heterozygous deletion mutants of ERG257 were tested. At least three biological
replicates were performed.
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Fig S3. Heterozygous deletion of ERG257-A leads to a transcriptional response in
filamentation regulation. Volcano plots for differentially expressed genes (log2 fold
change 2 0.5 or < -0.5 and adjusted p-value <0.1) in the heterozygous mutants (A)
erg251A/ERG251 and (B) ERG251/erg251A in YPAD compared to the wildtype
ERG251/ERG251 in YPAD. Both the fold change and p-value are indicated. C&D. Gene
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Ontology (GO) terms for genes differentially expressed in (C, S7 Table) erg251A/ERG251 in
YPAD and (D, S8 Table) ERG251/erg251A in YPAD compared to ERG251/ERG251 in YPAD. E.
Relative expression of ERG2571-A and ERG251-B in the SC5314 background in YPAD. Relative
expression was estimated using allelic RNA reads compared to overall reads at the two loci with
polymorphisms in the ERG251 gene (indicated as SNP1 and SNP2 above). Values are mean
SEM calculated from three biological replicates. F. Subcellular localization of Erg251-A-GFP and
Erg251-B-GFP in yeast and hyphal inducing conditions in SC5314 background. Yeast: scale
bar, 5 ym; hyphae: scale bar, 10 pm.
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Fig S4. Erg251 is the major methyl sterol oxidase controlling drug susceptibility
compared to its paralog Erg25. (A) Multiple sequence alignment for ERG251-A, ERG251-B,
and ERG25-A/-B (no SNPs between A and B) from C. albicans and ERG25 from S. cerevisiae,
with yellow highlighting similarity among all four proteins. Colored blocks on the top indicate the
sequence conservation. Asterisks (*) and red boxes indicate the locus of non-synonymous
variation between ERG257-A and ERG251-B in C. albicans. B. FLC susceptibility determined
by liquid microbroth dilution at 24hr MIC (left, pg/ml) and 48hr SMG (right, tolerance) in FLC for
three ERG25 heterozygous deletion mutants (ERG25/erg25A-2, -8 and -10) in the SC5314
background with SC5314 (ERG25/ERG25) as the control. C. 48hr growth curve analysis of
erg25 heterozygous deletion strain in erg251A/A background (erg251A/A: ERG25/erg25A) in
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YPAD (left) and YPAD+1ug/ml FLC (right) with SC5314 (ERG25/ERG25) and erg251A/A as the
controls. The initial cell densities were ODgy, of 0.001. MIC and SMG are not measurable for
erg251A/A or erg251A/A: ERG25/erg25A given growth defects in YPAD. B&C: Minimum of three
biological replicates were performed. D. RNA abundance of ERG251 and ERG25 in SC5314
(ERG251/ERG251), and ERG25 in erg251A/A. RNA reads were normalised to transcript length
and total RNA reads. Values are mean + SEM calculated from three biology replicates. E.
Predicted model for how FLC and farnesol impact the expression of ERG genes. In the wildtype,
low concentrations of FLC promote the expression of most ERG genes, including ERGS6,
ERG251, ERG25, ERG11 and ERGZ27, leading to the upregulation of ergosterol or/and alternate
sterol biosynthesis. However, both low concentrations of FLC and Erg251 pose a negative
regulation on Erg12, which may be achieved via farnesol which we predict inhibits ERG12 [107].
Dashed lines indicate predicted relationships. Figure created in BioRender.com.
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