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Supplementary figure 1: A- Structural comparison of fungal and human sNASP homologs.
Acidic region which interrupts TPR2 is indicated as a groove. B-E: TPR sequence alignment
of predicted TPR1 to TPR4 (B-E, respectively), across various fungal lineages. TPR2 and
TPR4 insertions are indicated as gaps and are highlighted with red arrows. F: Sequence
alignment of acidic region which interrupts TPR2 from representative fungal lineages. G:
Sequence alignment of TPR4 interruption region from representative fungal lineages. Note:
Residues are colored according to Clustal X coding system (1).

Supplementary figure 2: Sequence alignment of C-terminal amino acids of the protein
encompassing the putative nuclear localization signal from representative fungal
lineages. Residues are colored according to ClustalX coding system (1).

Supplementary figure 3: Schematic representation of Hifl deletion mutants. A: Hifl
internal deletions lacking different TPR regions or acidic region and C-terminal external
deletions are depicted. Acidic region which interrupts TPR2 is indicated as a groove. Note:
The positions of deletions on the Hifl are provided in the table as figure A.1.

Supplementary figure 4: A: Indirect immunofluorescence analysis of 12MY C tagged full
length Hifl and truncated mutants carrying C-terminal external deletions. B: IF analysis of
12MYC tagged full length Hifl and truncated mutants carrying internal deletions. Top panels
were stained with DAPI to capture the nuclei orientation. Middle panels were probed with
anti-MY C antibody to examine the localization of either full length Hifl (F.L) or truncated



mutants. Cells transfected with an empty vector were used as a control. The bottom panel
represents merge of DAPI and anti-MY C staining. Red arrows represent the position of
nuclei.

Supplementary figure 5: Analysis of hif1A hat2A double knockout cells for growth defects
on YPD media. (A) Strains were grown to an OD at 600nm of =0.5 before being plated at
five-fold serial dilutions on YPD. (B) Strains were cloned into pRB4151-2MY C lacking the
Leucine amino acid (-Leu) for selectivity. Hifl F.L. was transformed into hifl1 A/hat2A and
hif1A to rescue the phenotype. (C, D): Various Hifl truncations were expressed back into
hif1lA hat2A double knockout cells to examine their ability to rescue the phenotype. Note: C1
and D1 represent 3 days of growth. (E) Western blot analysis of whole cell extracts to
examine the expression of Hifl truncation mutants in hiflA hat2A double knockout cells.

Supplementary figure 6: Sensitivity of hiflA, hatlA, hat2A and Ism1A cells to genotoxic
agent hydroxyurea. A-D: Ten-fold serial dilutions of strains WT, hifl A, hatl A, hat2A, Ism1A
and spt2A were spotted on YPD or YPD medium containing the indicated dose of genotoxic
agent hydroxyurea (HU).

Supplementary figure 7: A: Network representation of protein-protein and genetic
interaction data of Hif1.Nodes and edges represent genes/proteins and interactions between
them, respectively. Edges connecting genetic interactions are shown in green whereas
physical interactions are depicted in pink. The width of edges represents the confidence for a
given functional link. The width of the node is proportional to the number of functional links
in the network. The Hifl node is represented in black, B: Network representation of protein-
protein and genetic interaction data of Hifl, Hatl, Hat2 and Asf1 (depicted in blue).Nodes
and edges represent genes/proteins and interactions between them, respectively. C: Venn
diagram of shared nodes among Hifl, Hatl, Hat2 and Asf1.
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Table S1

# | Code Strain Name Marker Strain Version | Source

1 | JFO87 | pRB415ADH1-12MYC+ A(+TPR3Domain) Amp Bacterial strain | This study
2 | JF086 | pRB415ADH1-12MYC+ A(+TPR4Domain) Amp Bacterial strain | This study
3 | JFO76 | pRB415ADH1-12MYC+ A(+TPR4) Amp Bacterial strain | This study
4 | JFO80 | pRB415ADH1-12MYC+ A(+TPR4 +35) Amp Bacterial strain | This study
5 | JFO77 | pRB415ADH1-12MYC+ AB.P.(Basic Patch) Amp Bacterial strain | This study
6 | JFO78 | pRB415ADH1-12MYC+ Full Length F.L. Amp Bacterial strain | This study
7 | JFO79 | pRB415ADH1-12MYC+ ATPRI1 Amp Bacterial strain | This study
8 | JF082 | pRB415ADH1-12MYC+ ATPR2- 1% Amp Bacterial strain | This study
9 | JFO84 | pRB415ADH1-12MYC+ AACD (Acidic region) Amp Bacterial strain | This study
10 | JF088 | pRB415ADH1-12MYC+ ATPR2 Entire Amp Bacterial strain | This study
11 | JF083 | pRB415ADH1-12MYC+ ATPR3 Amp Bacterial strain | This study
12 | JFO85 | pRB415ADH1-12MYC+ ATPR4 Amp Bacterial strain | This study
13 | JF200 | W303+ plasmid -LEU Yeast strain | This study
14 | JF201 | Hatl-TAP Ahif1+ plasmid -LEU Yeast strain | This study
15 | JF202 | 12MYC-Hif1(F.L.) -LEU Yeast strain | This study
16 | JF243 | Hatl-TAP 4hifi+ 12MY C-Hifl A(+TPR3Domain) -LEU Yeast strain | This study
17 | JF242 | Hatl-TAP A4hifi+ 12MY C-Hifl A(+TPR4Domain) -LEU Yeast strain | This study
18 | JF203 | Hatl-TAP Ahifi+ 12MYC-Hifl A(+TPR4) -LEU Yeast strain | This study
19 | JF204 | Hatl-TAP 4hifi+ 12MYC-Hifl A(+TPR4 +35) -LEU Yeast strain | This study
20 | JF206 | Hatl-TAP 4hif1+ 12MYC-Hifl AB.P. -LEU Yeast strain | This study
21 | JF205 | Hatl-TAP 4hifl+ 12MYC-Hifl +Full Length F.L. -LEU Yeast strain | This study
22 | JF207 | Hatl-TAP 4hifl+ 12MYC-Hifl ATPR1 -LEU Yeast strain | This study
23 | JF208 | Hatl-TAP Ahif1+ 12MYC-Hifl ATPR2- 1% -LEU Yeast strain | This study
24 | JF209 | Hatl-TAP Ahifl+ 12MYC-Hifl AACD -LEU Yeast strain | This study
25 | JF241 | Hatl-TAP 4hif1+ 12MYC-Hifl ATPR2 Entire -LEU Yeast strain | This study
26 | JF210 | Hatl-TAP Ahif1+ 12MYC-Hifl ATPR3 -LEU Yeast strain | This study
27 | JF211 | Hatl-TAP 4hifl+ 12MYC-Hifl ATPR4 -LEU Yeast strain | This study
28 | JF167 | pYES+ WT -URA Yeast strain This study
29 | JF169 | pYES+ hiflA::KAN -URA Yeast strain This study
30 | JF175 | pYES+ halA::KAN -URA Yeast strain | This study
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31 | JF177 | pYES+ hat2A::KAN -URA Yeast strain This study
32 | JF257 | pYES+ spt2A::KAN -URA Yeast strain | This study
33 | JF171 | pYES+ Ism1A -URA Yeast strain | This study
34 | JF168 | pYES+ H3+ WT -URA Yeast strain | This study
35 | JF170 | pYES+ H3+ hiflA::KAN -URA Yeast strain | This study
36 | JF176 | pYES+ H3+ halA::KAN -URA Yeast strain | This study
37 | JF178 | pYES+ H3+ hat2A::KAN -URA Yeast strain | This study
38 | JF258 | pYES+ H3+ spt2A::KAN -URA Yeast strain | This study
39 | JF172 | pYES+ H3+ Ism1A::KAN -URA Yeast strain | This study
40 | JF248 | pYES+ H3+ 12MYC-Hifl A(+TPR3Domain) -LEU -URA | Yeaststrain | This study
41 | JF247 | pYES+ H3+ 12MYC-Hifl A(+TPR4Domain) -LEU -URA | Yeaststrain | This study
42 | JF246 | pYES+ H3+ 12MYC-Hifl A(+TPR4) -LEU -URA | Yeaststrain | This study
43 | JF245 | pYES+ H3+ 12MYC-Hifl A(+TPR4 +35) -LEU -URA | Yeaststrain | This study
44 | JF244 | pYES+ H3+ 12MYC-Hifl AB.P. -LEU -URA | Yeaststrain | This study
45 | JF250 | pYES+ H3+ 12MYC-Hifl +Full Length (F.L.) -LEU -URA | Yeaststrain | This study
46 | JF251 | pYES+ H3+ 12MYC-Hifl ATPR1 -LEU -URA | Yeaststrain | This study
47 | JF252 | pYES+ H3+ 12MYC-Hifl ATPR2- 1% -LEU -URA | Yeaststrain | This study
48 | JF253 | pYES+ H3+ 12MYC-Hifl AACD -LEU -URA | Yeaststrain | This study
49 | JF254 | pYES+ H3+ 12MYC-Hifl ATPR2 Entire -LEU -URA | Yeaststrain | This study
50 | JF255 | pYES+ H3+ 12MYC-Hifl ATPR3 -LEU -URA | Yeaststrain | This study
51 | JF256 | pYES+ H3+ 12MYC-Hifl ATPR4 -LEU -URA | Yeaststrain | This study
52 | JF249 | pYES+ H3+ 12MYC-4hif1 -LEU -URA | Yeaststrain | This study
53 | JF110 | Spt2-TAP+ Hif1-13MYC - Yeast strain | This study
54 | JF102 | Spt2-TAP+ Hat1-13MYC - Yeast strain | This study
55 | JF111 | Spt2-TAP+ Hat2-13MYC - Yeast strain | This study
56 | JF300 | hiflA::NAT+ plasmid -LEU Yeast strain This study
57 | JF301 | hiflA::NAT+ 12MYC-Hifl(F.L.) -LEU Yeast strain This study
58 | JF306 | hiflA::NAT+ 12MYC-Hifl A(+TPR3Domain) -LEU Yeast strain | This study
59 | JF305 | hiflA::NAT+ 12MYC-Hifl A(+TPR4Domain) -LEU Yeast strain This study
60 | JF304 | hiflA::NAT+ 12MYC-Hifl A(+TPR4) -LEU Yeast strain This study
61 | JF303 | hiflA::NAT+ 12MYC-Hifl A(+TPR4 +35) -LEU Yeast strain | This study




62 | JF302 | hiflA::NAT+ 12MYC-Hifl AB.P. -LEU Yeast strain | This study
63 | JF307 | hiflA::NAT+ 12MYC-Hifl ATPR1 -LEU Yeast strain | This study
64 | JF308 | hiflA::NAT+ 12MYC-Hifl ATPR2- 1% -LEU Yeast strain | This study
65 | JF309 | hiflA::NAT+ 12MYC-Hifl AACD -LEU Yeast strain | This study
66 | JF310 | hiflA::NAT+ 12MYC-Hifl ATPR2 Entire -LEU Yeast strain | This study
67 | JF311 | hiflA::NAT+ 12MYC-Hifl ATPR3 -LEU Yeast strain | This study
68 | JF312 | hiflA::NAT+ 12MYC-Hifl ATPR4 -LEU Yeast strain | This study
69 | JF313 | Hat2-TAP Ahif1+ plasmid -LEU Yeast strain | This study
70 | JF314 | Hat2-TAP Ahif1+ 12MYC-Hif1l(F.L.) -LEU Yeast strain | This study
71 | JF319 | Hat2-TAP Ahifl+ 12MYC-Hifl A(+TPR3Domain) -LEU Yeast strain | This study
72 | JF318 | Hat2-TAP Ahif1+ 12MYC-Hif1 A(+TPR4Domain) -LEU Yeast strain | This study
73 | JF317 | Hat2-TAP Ahif1+ 12MYC-Hif1 A(+TPR4) -LEU Yeast strain | This study
74 | JF316 | Hat2-TAP 4hifl+ 12MYC-Hifl A(+TPR4 +35) -LEU Yeast strain | This study
75 | JF315 | Hat2-TAP Ahif1+ 12MYC-Hifl AB.P. -LEU Yeast strain | This study
76 | JF320 | Hat2-TAP Ahif1+ 12MYC-Hifl ATPR1 -LEU Yeast strain | This study
77 | JF321 | Hat2-TAP 4hifl+ 12MYC-Hifl ATPR2- 1% -LEU Yeast strain | This study
78 | JF322 | Hat2-TAP 4hif1+ 12MYC-Hifl AACD -LEU Yeast strain | This study
79 | JF323 | Hat2-TAP Ahif1+ 12MYC-Hifl ATPR2 Entire -LEU Yeast strain | This study
80 | JF324 | Hat2-TAP Ahifl+ 12MYC-Hifl ATPR3 -LEU Yeast strain | This study
81 | JF325 | Hat2-TAP 4hif1+ 12MYC-Hifl ATPR4 -LEU Yeast strain | This study
82 | JF326 | Asf1-TAP Ahif1+ plasmid -LEU Yeast strain | This study
83 | JF327 | Asf1-TAP Ahifi+ 12MYC-Hifl(F.L.) -LEU Yeast strain | This study
84 | JF332 | Asf1-TAP Ahif1+ 12MYC-Hifl A(+TPR3Domain) -LEU Yeast strain | This study
85 | JF331 | Asf1-TAP Ahif1+ 12MYC-Hifl A(+TPR4Domain) -LEU Yeast strain | This study
86 | JF330 | Asfl-TAP Ahifi+ 12MYC-Hifl A(+TPR4) -LEU Yeast strain | This study
87 | JF329 | Asf1-TAP Ahifl+ 12MYC-Hifl A(+TPR4 +35) -LEU Yeast strain This study
88 | JF328 | Asf1-TAP Ahif1+ 12MYC-Hifl AB.P. -LEU Yeast strain | This study
89 | JF333 | Asf1-TAP Ahif1+ 12MYC-Hifl ATPR1 -LEU Yeast strain This study
90 | JF334 | Asf1-TAP 4hifl+ 12MYC-Hifl ATPR2- 1% -LEU Yeast strain | This study
91 | JF335 | Asf1-TAP Ahif1+ 12MYC-Hifl AACD -LEU Yeast strain | This study
92 | JF336 | Asf1-TAP Ahif1+ 12MYC-Hifl ATPR2 Entire -LEU Yeast strain This study




93 | JF337 | Asf1-TAP Ahifl+ 12MYC-Hifl ATPR3 -LEU Yeast strain | This study
94 | JF338 | Asf1-TAP Ahifl+ 12MYC-Hifl ATPR4 -LEU Yeast strain | This study
95 | JF339 | hiflA hatlA - Yeast strain | This study
96 | JF340 | hiflA hat2A - Yeast strain This study
97 | JF341 | hiflA + plasmid -LEU Yeast strain | This study
98 | JF342 | hatlA + plasmid -LEU Yeast strain | This study
99 | JF343 | Hat2A + plasmid -LEU Yeast strain | This study
100 | JF344 | hiflA hat2A + plasmid -LEU Yeast strain | This study
101 | JF345 | hiflA hat2A + Hif1(F.L.) -LEU Yeast strain | This study
102 | JF346 | hiflA hat2A + 12MYC-Hifl AB.P. -LEU Yeast strain | This study
103 | JF347 | hiflA hat2A + 12MYC-Hifl ATPR1 -LEU Yeast strain | This study
104 | JF348 | hiflA hat2A + 12MYC-Hifl ATPR2- 1% -LEU Yeast strain | This study
105 | JF349 | hiflA hat2A + 12MYC-Hifl AACD -LEU Yeast strain | This study
106 | JF350 | hiflA hat2A + 12MYC-Hifl ATPR2 Entire -LEU Yeast strain | This study
107 | JF351 | hiflA hat2A + 12MYC-Hifl ATPR3 -LEU Yeast strain | This study
108 | JF352 | hiflA hat2A + 12MYC-Hifl ATPR4 -LEU Yeast strain | This study




Table S2
A: DNA sequencing primers

Sequencing primers

Sequence

HJ559

5'-cgttgtaaaacgacggccag-3'

AJJ296

5'-tggactgaagttagccaattc-3'

AJL320

5'-cagatcattttcaaagtaaat-3'

B: PCR primers

PCR primers

Sequence

HIF1IF(BAMH1)

5'-CCCGGATCCatgaaactaagggcagaagac-3'

HIFLF(dTPRY)

5'-ggtttgttgcctgatcctgaa-3'

HIFIR(dTPR1)

5'-aggatcaggcaacaaaccatcaatttgaactttatg-3'

HIF1F(dACD)

5'-cttcgcaagtctggtttccac-3'

HIFIR(JACD)

5'-gtaaatgtggaaaccagacttgcgaagcccaaacagattaccaga-3'

HIF1F(dTPR2a)

5'-gacgctcttctggcaggt-3'

HIFLR(dTPR2a)

5'-acctgccagaagagcgtcatcaggcaacaaaccate-3'

HIF1F(dTPR2entire)

5'-ttggacctactggcgcag-3'

HIF1R(dTPR2entire)

5'-gtccgecagtaggtccaaatcaggcaacaaaccatc-3'

HIFLF(dTPR3)

5'-aaacccgcagaacaagta-3'

HIFLR(dTPR3)

5'-tacttgttctgcgggtttgatgcgcaatctgetgtt-3'

HIFLF(dTPR4)

5'-atgactacaagacccaag-3'

HIFIR(dTPRA4)

5'-cttgggtcttgtagtcatcaccttctcagttacttg-3'

HIF1IR(+TPR3Domain)

5'-CCCCTGCAGtcagatgcgcaatctgctgttctc-3'

HIF1IR(+TPR4Domain)

5'-CCCCTGCAGtcacaccttctcagttacttgttc-3'

HIFIR(+TPR4-PSTI)

5'-CCCCTGCAGtcagtgtttttcaagcagagcctt-3'

HIFIR(+TRP4+35-PSTI)

5'-CCCCTGCAGtcacctcttggagccegtgcetg-3'

HIF1R(-BASIC-PSTI)

5'-CCCCTGCAGtcagaccagttgagagagatcatt-3'

HIF1IR(PSTI) 5'-CCCCTGCAGtcaatgccttctaggcttctt-3'
yHIF1F 5'-aaggacagcgagttacagcaggcaa-3'
yHIF1R 5'-gctagtgtttcttgctccttatgaa-3'

C: PCR primers- deletion

PCR primers Sequence

HIF1F 5'-cggcagtggaatcttaccacttctcag-3'
HIF1R 5'-gtagtaagtatgtcatttcagggatg-3'
HIF1conF 5'-acttgcaagagcactcgtagctccc-3'
NATF 5'-acatggaggcccagaataccct-3'
NATR 5'-cagtatagcgaccagcattca-3'
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Supplementary table S3

Accession (UniProt KB)

Fungal lineage

M7PAES

Pneumocystis murina

B6K743 Schizosaccharomyces japonicus
SOVTK9 Schizosaccharomyces cryophilus
QoUSQ4 Schizosaccharomyces pombe
S9Q1K3 Schizosaccharomyces octosporus
Q12373 Saccharomyces cerevisiae
KOKPLO Wickerhamomyces ciferrii
Q6CS41 Kluyveromyces lactis

WO0T796 Kluyveromyces marxianus
WO0W828 Zygosaccharomyces bailii
C5DQJ4 Zygosaccharomyces rouxii
G8BZL2 Tetrapisispora phaffii

Q754F8 Ashbya gossypii

ASDWTS Lodderomyces elongisporus
Q6BWS5 Debaryomyces hansenii
Q6C817 Yarrowia lipolytica

G8B7Q7 Candida parapsilosis

Q59RB9 Candida albicans

J3K3P4 Coccidioides immitis

B6Q370 Penicillium marneffei
AO0A017SC82 Aspergillus ruber

W7ECX?2 Bipolaris victoriae

W6ZKF9 Bipolaris oryzae
AO0A014QWQ9 Metarhizium robertsii

E9F7L3 Metarhizium anisopliae
W9CAVS Sclerotinia borealis

G2XVN4 Botryaotinia fuckeliana

U4LBR5 Pyronema omphalodes
D5GBR5 Tuber melanosporum

S8A4G4 Dactylellina haptotyla

FANWS57 Batrachochytrium dendrobatidis
11BKA7 Rhizopus delemar

S2JYJ6 Mucor circinelloides f. circinelloides
AOA015LBY5 Rhizophagus irregularis
JOVLV7 Cryptococcus neoformans var. grubii
J8TYBO Trichosporon asahii var. asahii
D5KY45 Tremella fuciformis

E6QYX1 Cryptococcus gattii

M7XBY6 Rhodosporidium toruloides
K5Y1H8 Agaricus bisporus var. burnettii
BOCU79 Laccaria bicolor

D6RNQ5 Coprinopsis cinerea

12G0QO0 Ustilago hordei

Q4PBI3 Ustilago maydis

U5H4M9 Microbotryum violaceum




Supplementary Figure 1-A
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Supplementary Figure 1-B
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Supplementary Figure 1-D
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Supplementary Figure 1-E

EK

KE

DR

SR

DRARE
VKDKLKRFK

P. murina

S. japonicus

S. cryophilus
S. pombe

S. octosporus
S. cerevisiae
W. ciferrii

K. lactis

K. marxianus
Z. bailii

Z. rouxii

T. phaffii

A. gossypii

L. elongisporus
D. hansenii

Y. lipolytica
C. parapsilosis
C. albicans

C. immitis

P. marneffei
A. ruber

B. victoriae

B. oryzae

M. robertsii

M. anisopliae
S. borealis

B. fuckeliana
P. omphalodes
T. melanosporum
D. haptotyla
B. dendrobatidis
R. delemar

M. circinelloides
R. irregularis
C. neoformans
T. asahii

C. gattii

R. toruloides
A. bisporus

L. bicolor

C. cinerea

U. hordei

U. maydis

M. violaceum

—_— — N=—u0nuvuuunm

> > wnwn >

O

S
S
S
S
S
S
S
S
S
S
S
S
A
A
A
A

DB v > >

OPOVARXRXZAND>ONIOXNXN

>



Supplementary Figure 1-F
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Supplementary Figure 1-G
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Supplementary Figure 2
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Supplementary Figure 3
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Al

Hifl mutants name

Deleted segment

Protein length (amino

acids)
Hifl (Full length) - 385
Hif1-d7 Hifl: 378- 385 378
Hif1-d35 Hifl: 350- 385 350
Hif1-d70 Hifl: 315- 385 315
Hif1-d116 Hifl: 269- 385 269
Hif1-d179 Hifl: 206- 385 206
ATPR1 Hifl: 22- 55 352
ATPR-2L Hifl: 61- 84 362
ATPR-Ac Hifl: 85- 188 282
ATPR2 Hifl: 61- 206 240
ATPR3 Hifl: 236-259 352
ATPR4 Hifl: 280-315 350




Supplementary Figure 4
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