Supplementary materials

10-Fold dilutions
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Figure S1. Assessment of cell survival of D. hansenii following H202 shock at different concentrations
under NaCl condition. Wild-type cells were treated with 0, 10, 20, 30, 40, and 50 mM H:0: with
shaking for 3 hours, followed by tenfold serial dilutions (10-1, 10-2, 103, 104, 10-%). A10-pL aliquot
of each dilution was spotted onto YPD agar plates and incubated for 3 days at 28 °C. Represen
tative image of three independent experiments.
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Figure S2. Nucleosome scanning assays in D. hansenii. (A) Cells were grown in YPD medium with
0.6 M NaCl (0 minutes) to the mid-log growth phase and treated with 30 mM H20: for 60 minutes.
DNA-proteins cross-linking was performed, and spheroplasts were obtained by zymolyase diges-
tion, followed by MNase digestion at different times, as described in the Materials and Methods
section. (B) Gel electrophoresis was used to isolate mono-nucleosomal DNA (140-160 bp), as de-
scribed in Materials and Methods. (C-D) qPCR analysis was performed to amplify the region of each
gene from -625 bp to +250 bp (DhCTA) or +280 bp (DhCTT) relative to the start of the coding region.
The tiled black bars above the scale indicate the DNA fragments amplified by qPCR to examine
nucleosome occupancy. (E-F) A well-positioned nucleosome within the DhVCX1 coding region
(gray oval) was observed in NaCl or NaCl plus 30 mM H:xO, as the mean starting quantity (MSQ).



The relative protection of DhCTA or DhCTT region (C-D) was determined respectively using the
peak of the DhVCX1 region. The red horizontal line represents the amplicon used to normalize.

DhMSN2 0 DhMSN2 IQLVTESS 280
CaM3N4 --MSQEFQP---LFETT- PYFNS---QML 20 CaMsN4 KTRNHSY33GVMHS SRETSRRNSVOLLINGR I IGSNGERVNGEEVILTTATARTANGLTT 523
seusmz Sss 3£ sau RND----—-MIPN----SNLSS3QQFIRPSMILSDNASV------IAKVATIGLONDMPE  5:5
ScMSN4  -m-m---oo MLVEGFN----83F 331 MDEVLSTINVIATIER 46 3cMIN4 DPF------ RILK----3SPAQDQQEFIKPSMMLIDNASA-———-~, -AAKLATSGVDRITET 482
DRMSK2 IMTGEFGI 1€ DhMSN2 -QH NSFDDE--- 288
CaM3N4 I T TPLT IDLL s CaM3N4 NSLHGSPITLTTAHFENINEERDSINDSSIDITK-Np----- TGITTKPITTSVDEDGD- 576
ScMSN2 T ~HLKAD3--- 97 ScMsN2 567
ScM3N4 DNSANNSI TEGQE ----ILTATTINTTANNSLMNLKDTASLA 102 ScM3N4 PAPQR-—====-] RSYDI---=-~ SMNS-SFRILPTSQA----===="] -HHAAQHHQQQ--P s16
DhMSN2 SQPGELNINDEVELRQNEYDL-IGSE 42 DhM3N2 ~KQDTEAA: TVE--NRENED 345
CaMsN4 SEPETSHLSDEIFENN SDST! -RAFLS- NQQIQLQ 112 CaMsN4 INMGETIGPLSDSPSISETNSNTNNDT IMATSTVATKRITKEE &3z
ScMsN2 EL 147 ScM3N2 fBavsrIGsSL MGTVELT I -G 612
ScM3N4 T QEVNDG----] JKIYSSVATPQALNDELRNLEQLER 1s8 3cM3N4 TRQATVSFNTRRRESSSVILIFTI 547
DhMSN2 FEELASNI. €2 DhMSN2 TIKE P--SNDNRSFSNDEDEQDRPEPCPDCARQERR 378
CaM3N4 QRINQINSATSAHSFDNELASNISSNSLNTYE! T 172 CaM3K4 1 TNNTTTAT T--AHNI PCNECDRQEKR €30
3cM3N2 198 ScM3N2 VTKERRP 3-RRSSVVIEST 658
ScMEN4 VESEMNPINDSHENENI LS¥! HATSPR----TN 189 ScM3N4 PREKRKSITTIDPNNYDKNKPFKCKDCERAFRR 584
DRMSN2 LARMPVGQT--TYST. TRTTEEL: PESHP SRISFIL 28 DRM3N2 SEHLKRHIRSVHSNIRPFHCKYCERKFSRSDNLAQHLRTHYRVNTRGTTTIIYGNENLEN 438
CaM3N4 333F3AGST--NNINNN SKVPTTPQQFIHH-------- QNSTTI 218 CaMSN4 SEHLERHQRSVHSNDRPFACKYCEKKF SRSDNLAQHLKTHIKTDANGNAMIVYGRPINEG 750
ScMSN2 RL L 257 3cMaN2 SEHL 1 T 704
ScM3N4 LLEAEPSIYSNLFLDARLERNA-NSTT-GL--RDRDYN--L1DD-========"" TRNDNTR 233 ScM3N4 SEHLKRHIRSVHSTERPFACMFCERKF SRSDNLSQHLKTHKKHGDE === ========== €30
Mocif B . i o .

DhMSN2 EIDQL NLLSLKSM3ST! 33K- 3E 133 DRMSN2 448

CaM3N4 PIDQL- LLSLRTFGTT [QLIPONQERNLQQFNEDIYIPTIQ 263 CaM3N4 758

sexana 317 saumm 208

3cM3N4 SMQSTLEDEV3SEEALKFM-PDAGRDARRYSEVVI 33FPSMTDIRNSISHIIEFRNLKHE 282 3cMaNg £20

DhMSN2 P 135

CaM3sN4 PP3QQQQQQQNQLIQGEQ! LVNNISVDANTIAA ~==AATAATEDITVGEV 320

ScMSK2 NESNRNTNL-NITINSTS35---------KASENTTTMNANADSNIAGNFKNNDATIDNE 367

ScM3N4 N33NSKPTQ-QIIPEGTATT----ERRGITISFTTT-----==--~ INNSNENFKLLDED 237

DhMSN2 EEEKTINPRQLFSEDII DKRTDETEGTSARGYILPSSSSPELSTLED 185

CaM3N4 LEEGTINFPRQLENKELGT 33PSLITLEV 250

ScMSN2 LTQILNEYNMNENDNLGT STSGRNKSAC -~ === =========--=----------D3ZFD 400

ScMSN4 V3QALIGYSMDFSKDSGITKPESI 362

DhM3N2 GTX ISMGSDI 216

CaMsN4 KNRAQQQQFQEQ-QQQLPFQQEQNIQSLETSAT PPDOQS - IQQLAMOQQQQQVEVRERRS 408

SeMSN2 AN AMTKINFSQQLOQQLNRVQHR QLT SSHNNS - STRMK S R SDLYSRRORASLFTIDDSL 459

ScMSN4 LKRT TTRQORASLPLIEDIE EEE]

DhMSN2 TASKREDE IMNNECENAISYN INDTLONVNSKMRDDDEELGGAEE IMVNETGITRINYY - 275

CaMsN4 SSTPHEDFKINDDETNSISSKENNQNGLDENQQ-—--- IDEENNKLEVNFRGILENETRI 4623

SeMSN2 §=mmmmmmm—ssmmm—se---osso--ooo-----o-----YDLVN-----KQDEDP 471

ScM3N4 SFA--NDS .SDSA-3FLSEER EDD-AFGALNYNSLDATTM3AFDRNV 437

Figure S3. Sequence conservation of Msn2 or Msn4 proteins in S. cerevisiae, D. hansenii, and C.
albicans. The amino acid sequences of Msn2/4 from S. cerevisine (ScMSN2, 1ID:
NP_013751.1/ScMSN4, ID: NP_012861.1), D. hansenii (DhMSN2, ID: CAG84649.2), and C. albicans
(CaMSN4, ID: XP_723438.2) were aligned using the EMBL-EBI Clustal Omega on 9 July 2024 [50]. In
the S. cerevisine sequence, functional features are highlighted, Transcriptional Activation Domain
(TAD) (blue) with Motive B (black, underlined), Nuclear Export Signal (NES) (green) and Nuclear
Localization Signal (NLS) (yellow). The DNA-binding domain (DBD) (gray) contains the C2H2 Zinc
finger structure with conserved cysteine and histidine residues in red and folding-related sites in
blue [90]. Asterisks (*) indicate fully conserved residues; colons (:) indicate semi-conserved
residues.
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Figure S4. Sequence conservation of Skn7 protein in S. cerevisiae, D. hansenii, and C. albicans.
The amino acid sequences of Skn7 from S. cerevisize (ScSKN7, ID: KZV10951.1), D. hansenii
(DhSKN77, ID: CAG85310.2), and C. albicans (CaSKN7, ID: AAQ08008.1) were aligned using the
EMBL-EBI Clustal Omega on 9 July 2024 [50]. In the S. cerevisiae sequence the following features are
highlighted: Heat-shock factor type DNA binding domain (HSF-type DBD) (yellow), with F135 and
L142 residues, critical for ScSkn7 activity marked in red and helix-3 residues known to be involved
in contacting DNA (5137, R140, N143, Y145 and K149) marked in blue; the ROCK1/Kinectin homol-
ogy region (HR) motif involved in interaction with Rhol and Mbp1 (pink) and the Response Regu-
lator domain (RR) (gray) with phospho-accepting aspartate residue (D427) [91,92] important for
the SLN1-YPD1-SKN7 regulation branch related to the HOG pathway is shaded in green, as
well as tyrosine residue (T437) fundamental for interaction with Yap1 is shaded in blue [93,94].
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Asterisks represent conserved residues (*), and colons (:) indicate semi-conserved residues.
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Figure S5. Sequence conservation of Skol protein in S. cerevisiae, D. hansenii, and C. albicans.
The amino acid sequences of Skol from S. cerevisize (ScSKO1, ID: NP_014232.1), D. hansenii
(DhSKO1, ID: XP_458864.2), and C. albicans (CaSKO1, ID: XP_019330633.1) were aligned using the
EMBL-EBI Clustal Omega on 9 July 2024 [50]. The S. cerevisiae Hogl phosphorylation site (yellow),
with conserved/semi-conserved residues in underlying blue; the PKA phosphorylation site (pink)
with conserved residues in boldface; and the DNA-binding domain (blue), with conserved leucine
zipper residues in red [56]. Repression-mediating domains (green) show conserved hydrophobic
amino acids in purple [95]. Asterisks represent conserved residues (*), and colons (:) indicate semi-
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Figure S6. Sequence conservation of the Yap1 protein in S. cerevisiae, D. hansenii, and C. albicans.
The amino acid sequences of Yap1 from S. cerevisiae (ScYAP1, ID: KZV08838.1), D. hansenii (DhYAP1,
ID:XP_461648.2), and C. albicans (CaCAP1, ID: KAL1577880.1) were aligned using the EMBL-EBI
Clustal Omega on 09/07/2024 [50]. In the S. cerevisine sequence, the basic leucine zipper domain
(bZIP) is highlighted in yellow. Within this domain, the basic region residues that directly interact
with base pairs (N74, A77, Q78, F81 and R82) are marked in green, and Yap1-specific residues (Q73,
Q78, A80, and F81) are underlined. In the leucine zipper region, the typically hydrophobic residues
at positions of the coiled coil are shown in blue, and conserved leucine residues are marked in red
[96-98]. The nuclear localization signal (NLS) and nuclear exportation signal (NES) are indicated
with black and red boxes, respectively. The two cysteine-rich domains, nCRD and cCRD, are
under-lined in blue and gray, with conserved cysteine residues highlighted in purple (C303,
C310 and C315; C598, C620 and C629, respectively) [99-103]. Asterisk (¥) indicate fully conserved
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Table S1. Total percentage identity of each D. hansenii protein to their homologues in S. cerevisiae
and C. albicans.

Protein in Total % identity
D. hansenii S. cerevisiae C. albicans
ScMsn?2 23
DhMsn2/4 ScMsnd 27 CaMsn2 26
DhSkn7 ScSkn7 35 CaSkn7 54
DhSkol ScSkol 22 CaSkol 35
DhYapl ScYapl 28 CaCapl 53
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Figure S7. Growth curves of D. hansenii WT and DhhoglA mutant without and with NaCl. Cells of
WT and Dhhog1A mutant were cultured in rich medium YPD without NaCl (- NaCl) or YPD with
NaCl (+ 0.6 M NaCl). Growth curves were followed for 72 hours. n = 3, and data are the mean +
standard deviation (SD).

Table S2. Deoxyoligonucleotides used for nucleosome scanning assays in DhCTA locus.

Primer Sequence (5’ — 3%) (li\f;i:’;fe‘;f;‘;‘rl’(ﬁz‘:t‘e) 5°/3’ end (Sl:;‘;
DhCTAIFw TCAGACGGCCAGCCC 25,5 676 o
DhCTAIRy AGATCAGGAGAAGTTTTACAAGTA -575
DhCTA2Fw CTAATTTAAATGTCTACGAATATCAC 530 631 o
DhCTA2Ry GCTTGAGAAAGAGGTTAGAATATA -533
DhCTA3Fw TACTTGTAAAACTTCTCCTGATCT 475 -599 o
DhCTA3Ry GACCACCATCGGTACAGATT -496
DhCTA4Fw TATATTCTAACCTCTTTCTCAAGC 5035 -557 o
DhCTA4Ry TTGTGTCAACCCGATATGGC 450

DhCTASFw AATCTGTACCGATGGTGGTC -467.5 -516 97




DhCTAS.Ry CTCCACAATCTATCAGAGCG 419
DhCTAG6Fw GCCATATCGGGTTGACACAA 085 470 .
DhCTAGRy GATGAGGCCATGTGAAGAAC 387
DhCTA7Fw CGCTCTGATAGATTGTGGAG 391 439 o
DhCTA7Ry CTTTGAAGTGTGGACTATCTAG 344
DhCTASFw GTTCTTCACATGGCCTCATC 355 S
DhCTASRy TGAGCACCATCAATCAAGAAGT -303
DhCTA9Fw CTAGATAGTCCACACTTCAAAG 3185 -366 s
DhCTA9Ry TTTCTACATCCTACAGGTATGC 271
DhCTAIOFw ACTTCTTGATTGATGGTGCTCA 735 s
DhCTAIORy GGGGTTCAGAAAAGCAGAGT 222
DhCTALIFw GCATACCTGTAGGATGTAGAAA 9395 2
DhCTAIIRy TAAGTCGCACTCCAAGCATC -186
DhCTAI2Fw ACTCTGCTTTTCTGAACCCC 1925 242 ”
DhCTAI2Ry GCTTCTAAGTGGCCAGCG -143
DhCTAI3Fw GATGCTTGGAGTGCGACTTA 1545 00
DhCTAI3Ry ATTTTAGGTAAGCGGGGTGAA T -103
DhCTAI4Fw CGCTGGCCACTTAGAAGC 06,5 e
DhCTAI4Ry TGATGAGATTGTATGATACCTTTTAA 32
DhCTAISFw ATTCACCCCGCTTACCTAAAAT s s
DhCTAISRy CCTGTAATTGATGAGATTGTATGA -24
DhCTAIG6Fw TTAAAAGGTATCATACAATCTCATCA 18 -58 “
DhCTAIG6Ry AGTTAGTGTAAACAGGAGCCAT +22
DhCTAI7Fw TCATACAATCTCATCAATTACAGG s -48 o
DhCTAI7Ry GCAAATGGTTCTGGGATTGG +53
DhCTAISFw ATGGCTCCTGTTTACACTAACT +50.5 ‘ %
DhCTAISRy ATCTTGCAATAATAATGGACCATG +99
DhCTA19Fw CCAATCCCAGAACCATTTGC Y +34 o
DhCTAI9Ry CTTTCTCTGTCGAAGTGTGC +137
DhCTA20Fw CATGGTCCATTATTATTGCAAGAT 13 +75 o
DhCTA20Ry AGATCCCTTGGCGTGCAC +171
DhCTA21Fw GCACACTTCGACAGAGAAAG +168.5 +117 103




DhCTA21Ry TACAAACATCACTAATATCGTCAG +220
DhCTA22Fw GTGCACGCCAAGGGATCT +153
+213 120
DhCTA22Ry GAATCTGGTTAAAACCTTGGTC +273
Table S3. Deoxyoligonucleotides used for nucleosome scanning assays in DhCTT locus.

Primer Sequence (57 - 37) (li\l/'[;crllf(:teezfc?)l:ﬁlliirclgltle) Se’l/lfl, (Sl:f:):
DhCTTIFw GATATGTACGTGTTGGTTAATTGT -676
DhCTTIRy CTCACTATATGCATACCAACGA 02 -574 12
DhCTT2Fw TCACAACACTCCACTAACGTAT -632
DhCTT2Rv CGGAACGAAGTCCGAATCAA %0 -527 1
DhCTT3Fw TCGTTGGTATGCATATAGTGAG -596
DhCTT3Rv ACGATCATTCAATCATACGAAGTT o -495 o
DhCTT4Fw TTGATTCGGACTTCGTTCCG -547
DhCTT4Rv GCTTAACAGCAACTCAAATATTGT %0 -452 »
DhCTTS5Fw AACTTCGTATGATTGAATGATCGT -519
DhCTT5Ry AGTGGATGTGTAATATAAATGACG 7 -415 1o
DhCTT6Fw ACAATATTTGAGTTGCTGTTAAGC -476
DhCTT6Ry CTTAACTGGAAGCTTTGTTTGC e -381 »
DhCTT7Fw CGTCATTTATATTACACATCCACT -439
DhCTT7Rv CGTGAATTCAACGTCAAGATAC e -346 ”
DhCTTS8Fw GCAAACAAAGCTTCCAGTTAAG -403
DhCTTSRy ATATTCAAGAGTGTTGTGGGTC =00 -316 7
DhCTT9Fw GTATCTTGACGTTGAATTCACG -368
DhCTT9Rv CGACGAATTACTATACTTTGAACT 20 -267 o

DhCTTI10Fw ACACTCTTGAATATGTTCATTTCC -330
DhCTTI0Rv TCGATTGTTGCTATTGGCTCAA 270 -221 1
DhCTTI11Fw AGTTCAAAGTATAGTAATTCGTCG -230 -273 87




DhCTTI1Rv

AAATTTTTCTGAAGTTGAATACATGATA

-186

DhCTTI2Fw TTGAGCCAATAGCAACAATCGA -243
DhCTTI2Rv GAACATCGCCTATATTAGTCAG e -118 -
DhCTTI13Fw TATCATGTATTCAACTTCAGAAAAATTT -214
DhCTTI3Rv GCAAGCTATGTCTCACTTTCTA 1 -97 H
DhCTTI14Fw CTGACTAATATAGGCGATGTTC -141
DhCTTI4Rv AATGTGTGCTAGGCAGTCGT ! -41 100
DhCTTI5Fw TTGAGTTAGTTGCTATAATGAAGG -93
DhCTTI5Rv AACCATTTTTACAATAAGCAGTTAGA . +6 ”
DhCTTI16Fw ACGACTGCCTAGCACACATT -62
DhCTTI6Rv CACTGCTGGATCTTTCTTCG ? +44 100
DhCTTI7Fw TCTAACTGCTTATTGTAAAAATGGTT -20
DhCTTI7Rv ATGGATGATTGGCATAAGGAAC 2 +85 s
DhCTTISFw CGAAGAAAGATCCAGCAGTG +26
DhCTTI8Rv TTGCAATAATAGTGGCCCGC 7 +130 1o
DhCTTI19Fw GTTCCTTATGCCAATCATCCAT +63
DhCTTI9Rv CGAAGTGAGAAATGTCGTCC T +163 100
DhCTT20Fw GCGGGCCACTATTATTGCAA +109
DhCTT20Rv ACCTTTTGCGTGAACAACTCTT T +205 ”
DhCTT21Fw GGACGACATTTCTCACTTCG +143
DhCTT21Rv GTTAAATCAGACAATGAATCAGTC e +254 H
DhCTT22Fw AAGAGTTGTTCACGCAAAAGGT +181

+232 102
DhCTT22Rv TAGCCTGGGGATTGTAATGG +283
DhCTT23Fw GACTGATTCATTGTCTGATTTAAC +279 +230 97
DhCTT23Rv TTCACCTCCAACTGTAGAGAAT +327




