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33  Fig. S1. Phylogenetic distribution of HO-like sequences in fungal species
34  Search results for heme oxygenase (HO)-like protein sequences in representative fungal species. Taph,
35  Taphrinomycotina. Sacc, Saccharomycotina. Pezi, Pezizomycotina. The green circles indicate hits by
36 BLASTp (e-value < 1e-5) with human HO1 as the query. The orange circles came from the same

37  procedure except that S.cerevisiae HMX1 was the query.
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Fig. S2. Novel chromosome integration plasmids, pSKI, for Schizosaccharomyces pombe.

(A) Integration loci at the gene-free region of each chromosome (upper) and gene locations around
integration loci (lower). Red arrows indicate the integration sites of each chromosome. (B) Plasmid
map and integration procedure. The homology arm left and right (HA-L and HA-R) are connected with
restriction enzyme recognition sites for linearization. Following linearization of the plasmid, DNA is
introduced into the fission yeast cells by standard transformation procedures. Transformed DNA is
integrated into the gene-free region through homologous recombination. The plasmid list is shown in
Table S1. (C) Verification of the integration into each locus by PCR using primers 1 and 2 as indicated
in panel B. Primer 1, which binds to the Ter region, is common to all three loci (1L, 2L, and 3R),
while primer 2, which binds to the outside of HA-R, is specific to each locus. (D) Representative
growth curve of strains integrated with empty vectors of each locus. Mean doubling times are shown
with the S.D. (n = 3, independent experiments). The calculation of the doubling time is described in teh
Materials and Methods. (E) Comparison of protein expression levels among 1L, 2L, 3R, and Z loci.
mNeonGreen (mMNG) was expressed from the indicated integration loci, and fluorescence intensity was
quantified. Each dot represents the mNG fluorescence of a single cell with a boxplot, in which the box
shows the quartiles of data with the whiskers denoting the minimum and maximum except for the
outliers detected by 1.5 times the interquartile range (n > 150 cells).
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Fig. S3. PCB binds to iRFP in vitro

(A) A representative image of CBB staining of purified recombinant His-iRFP (39 kDa). (B) A
photograph of the purified His-iRFP, free PCB, PCB-bound His-iRFP, free BV, and BV-bound His-
IRFP. Of note, unbound BV or PCB was eluted during the process of the size exclusion
chromatography. (C) Excitation (left) and emission (right) spectra of His-iRFP bound to BV or PCB.
The fluorescence intensities are normalized by the peak intensities.
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Fig. S4. Emission spectra of iRFP-BV or iRFP-PCB in vivo

(A) Normalized emission spectra of iRFP-BV and iRFP-PCB in fission yeast cells expressing NLS-
IRFP-NLS treated with BV (125 uM) and PCB (125 uM), respectively. Fission yeast cells were excited
by a 640 nm laser light source, and emission was measured every 3 nm with a 20 nm window. The
fluorescence intensity at each window was averaged from over 10 cells. The fluorescence intensities
were divided by the peak intensity for the normalization. (B) Normalized emission spectra of fission
yeast cells expressing SynPCB2.1, HOL1, or three genes (HO1, tFnr-Fd, and PcyA). (C and D) Raw
emission spectra of panel A (C) and panel B (D). (E) Summary table of emission peaks in vivo.
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Fig. S5. PCB is leaked from fission yeast cells expressing SynPCB2.1.

(A) Schematic illustration of the co-culture experiment. Neither cells expressing only SynPCB2.1 nor
cells expressing only NLS-iRFP-NLS exhibit iRFP fluorescence. NLS-iRFP-NLS exhibits iRFP
fluorescence when the two cell lines are co-cultured due to the leaking of PCB from cells into the
culture media. (B) Representative images of cells expressing NLS-iRFP-NLS treated with DMSO (first
column), PCB (125 uM, second column), co-expression of SynPCB2.1 (third column), and co-culture
with cells expressing SynPCB2.1 (fourth column). Scale bar, 10 pm. (C) Quantification of NLS-iRFP-
NLS signal intensity in panel B. Single-cell fluorescence intensities are shown by dots with boxplots, in
which the box shows the quartiles of data with the whiskers denoting the minimum and maximum
except for the outliers detected by 1.5 times the interquartile range (n = 50 cells).
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Fig. S6. IRFP fluorescence in mammalian cells treated with PCB or BV

(A) Representative images of parental HeLa cells expressing iRFP-P2A-EGFP treated with DMSO, BV
(25 uM), or PCB (25 uM). Scale bar, 10 um. (B) Quantification of iRFP/EGFP values in HeLa cells
and HeLa/BVRA KO cells under the indicated conditions. Each dot represents a data point from a
single cell with a boxplot, in which the box shows the quartiles of data with the whiskers denoting the
minimum and maximum except for the outliers detected by 1.5 times the interquartile range (n > 170
cells).
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Plasmid name Description Source Benchling Link

https://benchling.com/s/seq-
G3P9JgxX510bX55z96 MA
https://benchling.com/s/seq-

pSKI-KAN-1L-A1-M pSKi this study

pSKI-NAT-1L-A1-M pSKI this study g B CiMRKikhCKKILIGhWW
oSKIBSD-L-ALM psK tisstudy O TPB LR
pSKI-BLE-1L-ALM pSKI tissudy L mcsrhy
pSKI-KAN-2L-AL-M pSKI this study Qtrt:;;/)/;cerggg\?vth's,osTésr:fgl;
PSKI-NAT-2L-AL-M pSKI this study r:f;:i?ggiuuwg?géegmxk
PSKI-BSD-2L-ALM pSKl tis Sty D bwopt e LD
PSKI-BLE-2L-ALM pSKI tis Stdy e eSoAReD,
PSKI-KAN-3R-A1-M pSKI this study gf@iﬁi%”i@'i'&?ﬁ?ﬂiff&
PSKI-NAT-3R-ALM pSKl tissudy RO A B0
PSKIHYG-3R-ALM pSKI tisstudy 0 e muxesbroren
pSKI-BSD-3R-A1-M PSKI this study ﬁﬁfs@iggngfsgffyeig
pSKI-BLE-3R-AL-M pSKI tissudy o oSty
pSKI-KAN-1L-N1 pSKI this study r{:ltsscgysnwcgggse;i%;ﬁq
PSKI-NAT-1L-N1 pSKI this study 3&331@3’#085134‘33;“@’?3‘5
PSKIBSD-LLNT psK tisstudy 0 hoATonl
pSKI-BLE-1L-N1 pSKI this study m‘g;:ssggi{l?';gmg;eq'
PSKI-KAN-2L-N1 PSK R e
PSKI-HYG-2L-N1 pSKI IS G onUxOabHOYO
JSKI-BLE-2LN1 oSKI this study https://benchling.com/s/seq-

KocnJoOdrJwaDPHHGeke



https://benchling.com/s/seq-G3P9JqxX51ObX5Sz96MA
https://benchling.com/s/seq-G3P9JqxX51ObX5Sz96MA
https://benchling.com/s/seq-8eBCjMRKikhCkkluJGhW
https://benchling.com/s/seq-8eBCjMRKikhCkkluJGhW
https://benchling.com/s/seq-HhBJcOmn70PBjUtaRdFR
https://benchling.com/s/seq-HhBJcOmn70PBjUtaRdFR
https://benchling.com/s/seq-bhdt76l7rpG8s7St32bv
https://benchling.com/s/seq-bhdt76l7rpG8s7St32bv
https://benchling.com/s/seq-TreXp3COB6wHS3lOhASP
https://benchling.com/s/seq-TreXp3COB6wHS3lOhASP
https://benchling.com/s/seq-HLDrXgZxwWWQzFpCQmxk
https://benchling.com/s/seq-HLDrXgZxwWWQzFpCQmxk
https://benchling.com/s/seq-eDFPR3eDDbwOpHn3wELo
https://benchling.com/s/seq-eDFPR3eDDbwOpHn3wELo
https://benchling.com/s/seq-tU4cqJD4RsS3y9AFcgvD
https://benchling.com/s/seq-tU4cqJD4RsS3y9AFcgvD
https://benchling.com/s/seq-QLwzrxGXyx0TpSjNMzAH
https://benchling.com/s/seq-QLwzrxGXyx0TpSjNMzAH
https://benchling.com/s/seq-Hvoe4y6Rfz9HRKKXmM8Q
https://benchling.com/s/seq-Hvoe4y6Rfz9HRKKXmM8Q
https://benchling.com/s/seq-EkO6jh5uMmuXF5brQFBq
https://benchling.com/s/seq-EkO6jh5uMmuXF5brQFBq
https://benchling.com/s/seq-NUrSW450XbywsQzxnyX9
https://benchling.com/s/seq-NUrSW450XbywsQzxnyX9
https://benchling.com/s/seq-G4LydqOGtHxT2v7SHikY
https://benchling.com/s/seq-G4LydqOGtHxT2v7SHikY
https://benchling.com/s/seq-lajqCWRwNsuhe2ckb9nk
https://benchling.com/s/seq-lajqCWRwNsuhe2ckb9nk
https://benchling.com/s/seq-X1w13cdTQVw4wgGpBfZR
https://benchling.com/s/seq-X1w13cdTQVw4wgGpBfZR
https://benchling.com/s/seq-QQZRlvatv7zHfuA7bMnI
https://benchling.com/s/seq-QQZRlvatv7zHfuA7bMnI
https://benchling.com/s/seq-MfQgtyoBCoIVSDIujzjg
https://benchling.com/s/seq-MfQgtyoBCoIVSDIujzjg
https://benchling.com/s/seq-CFloX6NrLvuJrnI5JaPD
https://benchling.com/s/seq-CFloX6NrLvuJrnI5JaPD
https://benchling.com/s/seq-YbDO5EX4oqDfJJguRrf0
https://benchling.com/s/seq-YbDO5EX4oqDfJJguRrf0
https://benchling.com/s/seq-8e48M8moxUXOqsybHbYO
https://benchling.com/s/seq-8e48M8moxUXOqsybHbYO
https://benchling.com/s/seq-a5dfK1ki5ow43Px6o0tl
https://benchling.com/s/seq-a5dfK1ki5ow43Px6o0tl
https://benchling.com/s/seq-KocnJoOdrJwaDPHHGeke
https://benchling.com/s/seq-KocnJoOdrJwaDPHHGeke

pSKI-KAN-3R-N1
pSKI-NAT-3R-N1
pSKI-BSD-3R-N1
pSKI-HYG-3R-N1
pSKI-BLE-3R-N1
pFA6a-iRFP-kan
pFA6a-iRFP-hyg

pFA6a-iRFP-nat

pFA6a-iRFP-bsd
pFABa-mNeonGreen (S.p codon optimized)-kan
pSKI-KAN-1L-A1-M-SynPCB2.1
pSKI-NAT-1L-A1-M-SynPCB2.2
pSKI-BSD-1L-A1-M-SynPCB2.1

pSKI-BLE-1L-A1-M-SynPCB2.1

pSKI-BSD-1L-A1-M-SynPCB2.1-Lifeact-iRFP

pSKI-BSD-1L-A1-M-SynPCB2.1-Tadh1-Padh1-NLS-
iRFP-NLS-Tadhl

pSKI-BSD-2L-A1-M-NLS-iRFP-NLS
pSKI-NAT-1L-A1-M-MTS-HO1
pSKI-NAT-3R-A1-M-MTS-btFnr-bFd
PMNATZAL-MTS-PcyA
pSKI-KAN-1L-A1-M-MTS-HO1
pSKI-KAN-3R-A1-M-MTS-btFnr-bFd

PMNATZA1L

pSKi
pSKI
pSKI
pSKi

pSKI

iRFP C-terminal
tagging

iRFP C-terminal
tagging

iRFP C-terminal
tagging

iRFP C-terminal
tagging

MNG C-terminal
tagging
synPCB2.1

synPCB2.1
synPCB2.1
synPCB2.1

pSKI-
SynPCB2.1-
Lifeact-iRFP
pSKI-
SynPCB2.1-NLS-
iRFP-NLS

this study
this study
this study
this study
this study
this study
this study
this study
this study
this study
this study
this study
this study

this study

this study

this study

this study
this study
this study
this study
this study
this study

this study

https://benchling.com/s/seq-
BZmnME31WCynpEWW7GfH

https://benchling.com/s/seq-
kVuyYx3nHglfwjYIOMYPP
https://benchling.com/s/seq-
7M97ws9s2eY5ZfgXIQBq
https://benchling.com/s/seq-
1eL.7D3ki8KLvbh3Uh3etM
https://benchling.com/s/seq-
KMwFYBeWLuaY DoegFvdl
https://benchling.com/s/seq-
bkY1YdFOOLISWLRgqKf2
https://benchling.com/s/seq-
emc65aNbjBFYkdt80Ooib
https://benchling.com/s/seq-
hb5KLMGZXpgTFMQN9MH5

https://benchling.com/s/seq-
MBOyvsIASTKHVyJnvflU
https://benchling.com/s/seq-
r5vPvd2m4SeMm6VxVhiN
https://benchling.com/s/seq-
iAhtlgGQ6taledZRBjhy
https://benchling.com/s/seq-
6Ds1kIA3folLeFGMjNRY4
https://benchling.com/s/seq-
t502P2WzKmrmTY CcEtUk
https://benchling.com/s/seq-
TeeZbKcTCjCZxRoCQ9ua

https://benchling.com/s/seq-
kazBOPhzppnUokAcnZBp

https://benchling.com/s/seq-
gGVpZDolap5t4mj7bGFK

https://benchling.com/s/seq-
0bPOLIX96PIIBreCKNXY
https://benchling.com/s/seq-
A38a1P9LQUImhRfdWPBb
https://benchling.com/s/seq-
6MjIWH76M7373w9WG02R
https://benchling.com/s/seq-
SRCMN6gpFCs6Dp5yVgzO
https://benchling.com/s/seq-
UBXWhETWRXjIZmgHhQ20
https://benchling.com/s/seq-
SugW1exP3iAJHvnDvxeD
https://benchling.com/s/seq-
F7ze XNTMu66Gs0zKvIpx



https://benchling.com/s/seq-BZmnME31WCynpEwW7GfH
https://benchling.com/s/seq-BZmnME31WCynpEwW7GfH
https://benchling.com/s/seq-kVuyYx3nHglfwjYI0MYP
https://benchling.com/s/seq-kVuyYx3nHglfwjYI0MYP
https://benchling.com/s/seq-7M97ws9s2eY5ZfqXlQBq
https://benchling.com/s/seq-7M97ws9s2eY5ZfqXlQBq
https://benchling.com/s/seq-1eL7D3ki8KLvb3Uh3etM
https://benchling.com/s/seq-1eL7D3ki8KLvb3Uh3etM
https://benchling.com/s/seq-kVuyYx3nHglfwjYI0MYP
https://benchling.com/s/seq-kVuyYx3nHglfwjYI0MYP
https://benchling.com/s/seq-bkYIYdFO0LlSWLRgqKf2
https://benchling.com/s/seq-bkYIYdFO0LlSWLRgqKf2
https://benchling.com/s/seq-emc65aNbjBFYkdt8Ooib
https://benchling.com/s/seq-emc65aNbjBFYkdt8Ooib
https://benchling.com/s/seq-hb5KLMGZXpgTFmQN9MH5
https://benchling.com/s/seq-hb5KLMGZXpgTFmQN9MH5
https://benchling.com/s/seq-MB0yvsIASTKHVyJnvflU
https://benchling.com/s/seq-MB0yvsIASTKHVyJnvflU
https://benchling.com/s/seq-r5vPvd2m4SeMm6VxVhiN
https://benchling.com/s/seq-r5vPvd2m4SeMm6VxVhiN
https://benchling.com/s/seq-iAht1qGQ6taledZRBjhy
https://benchling.com/s/seq-iAht1qGQ6taledZRBjhy
https://benchling.com/s/seq-6Ds1klA3foLeFGMjNRY4
https://benchling.com/s/seq-6Ds1klA3foLeFGMjNRY4
https://benchling.com/s/seq-t5O2P2WzKmrmTYCcEtUk
https://benchling.com/s/seq-t5O2P2WzKmrmTYCcEtUk
https://benchling.com/s/seq-TeeZbKcTCjCZxRoCQ9ua
https://benchling.com/s/seq-TeeZbKcTCjCZxRoCQ9ua
https://benchling.com/s/seq-kazB0PhzppnUokAcnZBp
https://benchling.com/s/seq-kazB0PhzppnUokAcnZBp
https://benchling.com/s/seq-gGVpZDolap5t4mj7bGFK
https://benchling.com/s/seq-gGVpZDolap5t4mj7bGFK
https://benchling.com/s/seq-obPOLIX96PllBreCKNXY
https://benchling.com/s/seq-obPOLIX96PllBreCKNXY
https://benchling.com/s/seq-A38a1P9LQU1mhRfdWPBb
https://benchling.com/s/seq-A38a1P9LQU1mhRfdWPBb
https://benchling.com/s/seq-6MjlWH76M7373w9WG02R
https://benchling.com/s/seq-6MjlWH76M7373w9WG02R
https://benchling.com/s/seq-sRCmN6qpFCs6Dp5yVqzO
https://benchling.com/s/seq-sRCmN6qpFCs6Dp5yVqzO
https://benchling.com/s/seq-U8xwbETwRXjlZmqHhQ2O
https://benchling.com/s/seq-U8xwbETwRXjlZmqHhQ2O
https://benchling.com/s/seq-SuqW1exP3iAJHvnDvxeD
https://benchling.com/s/seq-SuqW1exP3iAJHvnDvxeD
https://benchling.com/s/seq-F7zeXNTMu66Gs0zKvIpx
https://benchling.com/s/seq-F7zeXNTMu66Gs0zKvIpx
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PMNATZA1-spmNeonGreen

pSKI-NAT-1L-Al-M-spmNeonGreen (S.p codon
optimized)
pSKI-NAT-2L-Al1-M-spmNeonGreen (S.p codon
optimized)
pSKI-NAT-3R-Al-M-spmNeonGreen (S.p codon
optimized)

pNATZA15-mCherry-ath2
pHBCA11-NLS-mTagBFP2-NLS
pPMBLE-3R-A1-Turquoise2-GL-ras1delN200
pCold-TEV-iRFP713

pCAGGS-iRFP-P2A-EGFP

this study
this study
this study
this study
this study
this study
This study
this study

this study

https://benchling.com/s/seq-
eNXfcf6olmjRKuJpX9k5
https://benchling.com/s/seq-
S5RTHLQjGhwtHW5hpF9XC
https://benchling.com/s/seq-
5KTJy6ykRRzXgNaRUUeV
https://benchling.com/s/seq-
8eBCjMRKIikhCkkluJGhW
https://benchling.com/s/seq-
0XMOLayGLNMTO0Jx5xFa8
https://benchling.com/s/seq-
vsO72fejJfzTcSFPgF5X
https://benchling.com/s/seq-
KXyKpjnMwc3D1kstue68
https://benchling.com/s/seq-
2HCLXjM6wnXr2mMIa5QH

https://benchling.com/s/seq-
CwGIEm2qwVg6M8Cg2fVL



https://benchling.com/s/seq-eNXfcf6oImjRKuJpX9k5
https://benchling.com/s/seq-eNXfcf6oImjRKuJpX9k5
https://benchling.com/s/seq-5RTHLQjGhwtHW5hpF9XC
https://benchling.com/s/seq-5RTHLQjGhwtHW5hpF9XC
https://benchling.com/s/seq-5KTJy6ykRRzXgNaRUUeV
https://benchling.com/s/seq-5KTJy6ykRRzXgNaRUUeV
https://benchling.com/s/seq-8eBCjMRKikhCkkluJGhW
https://benchling.com/s/seq-8eBCjMRKikhCkkluJGhW
https://benchling.com/s/seq-0XMOLayGLNMT0Jx5xFa8
https://benchling.com/s/seq-0XMOLayGLNMT0Jx5xFa8
https://benchling.com/s/seq-vsO72fejJfzTcSFPqF5X
https://benchling.com/s/seq-vsO72fejJfzTcSFPqF5X
https://benchling.com/s/seq-KXyKpjnMwc3D1kstue68
https://benchling.com/s/seq-KXyKpjnMwc3D1kstue68
https://benchling.com/s/seq-2HCLXjM6wnXr2mMIa5QH
https://benchling.com/s/seq-2HCLXjM6wnXr2mMIa5QH
https://benchling.com/s/seq-CwGlEm2qwVg6M8Cq2fVL
https://benchling.com/s/seq-CwGlEm2qwVg6M8Cq2fVL

109 Table S2. Schizosaccharomyces pombe strain list

Strain .
name Genotype Fig. Source
Fig. 2C, 2D, Fig. 52C,
L972 h coh NBRP
L975 h+ NBRP
Fig. 1B, 1C, 1D, Fig.
. . 2B, 2C, 2D, Fig. 3B, this study,
SK276  h- 2L::Padh1-NLS-iRFP-NLS<<bsd IC. 3. Fig, S4A, S4C, |Lo72
Fig. S5B, S5C
SK277 h+ 2L::Padh1-NLS-iRFP-NLS<<bsd T;;t”dy’
. . . Fig. 2B, Fig. 3B, 3C, this study,
SK284 h- 2L::Padh1-NLS-iRFP-NLS<<bsd 1L::Padh1-HO1<<nat 3G Fig. 548,510 |SK276
. . this study,
SK285 h+ 2L::Padhl-NLS-IRFP-NLS<<bsd 3R::Padhl-btFnr-bFd<<nat Fig. 2B SkorT
SK287 h+ 2L::Padh1-NLS-iRFP-NLS<<bsd z::Padh1-PcyA<<nat Fig. 2B g‘;;;dy’
h- 2L::Padh1-NLS-iRFP-NLS<<bsd 1L::Padh1-HOl<<nat 3R::Padhl- . this study,
SK294  Fnr-bFd<<kan Fig. 28 SK284
h+ 2L::Padh1-NLS-iRFP-NLS<<bsd z::Padhl-PcyA<<nat 1L::Padhl- . this study,
SK2%6 11 01<<kan Flg. 2B SK287
h+ 2L::Padh1-NLS-iRFP-NLS<<bsd z::Padhl-PcyA<<nat 3R::Padhl- . this study,
K295 enr-bFd<<kan Fig. 28 SK287
. . . . this study,
SK305 h+ 2L::Padh1-NLS-iRFP-NLS<<bsd 1L::Padh1-HO1<<nat 3R::Padh1- Fig. 2B, Fig. 3G, Fig. SK294 x
btFnr-bFd<<kan z::Padh1-PcyA<<nat S4B, S4D SK295
. . . Fig. 3G, Fig. S4B, S4D, this study,
SK282  h- 2L::Padh1-NLS-iRFP-NLS<<bsd 1L::Padh1-SynPCB2.1<<kan Fig. 558, S5C SKort
YG658 h- 1L::Padhl-SynPCB2.1<<bsd this study,
L972
YG1074 h- 1L::Padhl-SynPCB2.1<<bsd cdc2-iRFP<<kan Fig. 4B t\:"ég;‘;dy
YG1096 h- 1L::Padh1-SynPCB2.1<<bsd rph9-iRFP<<kan Fig. 4B i‘g;;‘;dy
YG1095 h- 1L::Padhl-SynPCB2.1<<bsd rpad9-iRFP<<kan Fig. 4B $'GS g;‘;dy’
YG1085 h- 1L::Padhl-SynPCB2.1<<bsd swi6-iRFP<<kan Fig. 4B i"g g;‘;dy’
YG1093 h- 1L::Padh1-SynPCB2.1<<bsd pds5-iRFP<<kan Fig. 4B $g§;‘;dy
YG1083 h- 1L::Padhl-SynPCB2.1<<hsd cutl1-iRFP<<kan Fig. 4B $g§;‘édy
YG1094 h- 1L::Padhl-SynPCB2.1<<bsd mal3-iRFP<<kan Fig. 4B $2§;Zdy
YG1084 h- 1L::Padhl-SynPCB2.1<<bsd sfil-IRFP<<kan Fig. 4B this study,

YG658
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YG1086

YG1092

SK323

YG1082

SK356

YG1114

YG1124

YG1127

SK064

SK098

SK100

SK062

SK063

SK027

SK099

SK101

YG503

h- 1L::Padh1-SynPCB2.1<<bsd cox4-iRFP<<kan

h- 1L::Padh1-SynPCB2.1<<bsd cnx1-iRFP<<kan

h- 1L::Padh1-SynPCB2.1-Lifeact-iRFP<<bsd

h- 1L::Padhl-synPCB2.1-Tadh1-Padh1-NLS-iRFP-NLS-Tadhl<<bsd

h- 3R::Padhl-spnTurquoise2-GL-ras1delN200<<ble

h- 3R::Padh1-spnTurquoise2-GL-rasldeIN200<<ble mis12-
spmNeonGreen<<kan 1L::Padhl-synPCB2.1-Lifeact-iRFP<<bsd

h- 3R::Padhl-spnTurquoise2-GL-ras1deIN200<<ble mis12-
spmNeonGreen<<kan 1L::Padhl-synPCB2.1-Lifeact-iRFP<<bsd
z::Padh15-mCherry-atb2<<nat

h- 3R::Padhl-Turquoise2-GL-rasldeIN200<<ble mis12-
spmNeonGreen<<kan 1L::Padhl-synPCB2.1-Lifeact-iRFP<<bsd
z::Padh15-mCherry-ath2<<nat c¢::Padh11-NLS-mTagBFP2-NLS<<hyg

h- 1L::Padhl<<nat

h- 2L::Padhl<<nat

h- 3R::Padhl<<nat

h- z::Padhl<<nat

h- z::Padhl-spmNeonGreen<<nat
h- 1L::Padhl-spmNeonGreen<<nat
h- 2L::Padhl-spmNeonGreen<<nat
h- 3R::Padh1-spmNeonGreen<<nat

h- 1L::Padh1-SynPCB2.1<<kan

Fig.
Fig.
Fig.

Fig.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

4B

4B

5A

5B

5C

S2C, S2D

S2C, S2D

S2C, S2D

S2D

S2E

S2E

S2E

S2E

S5B, S5C

this study,
YG658
this study,
YG658
this study,
L972

this study,
L972

this study,
L972

this study,
SK356

this study,
YG1114

this study,
YG1124

this study,
L972

this study,
L972

this study,
L972

this study,
L972

this study,
L972

this study,
L972

this study,
L972

this study,
L972

this study,
L972
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Table S3. Primer list

Primer name

Primer sequence (5’ — 3°)

TtefF

1Llocus-check-R
2Llocus-check-R
3Rlocus-check-R

ATGCGAAGTTAAGTGCGCAG
TCGGATAGTAGTTGCCAACAGC
CGTATTTCGCTGTACATAGCATAATTTC
TGCAGCTGTAGTAAATTTCGAAGTC
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Table S4. Genome information and BLASTp results

Species

BLASTp e-value BLASTDp e-value
(HO-1) (HMX1)

Accession No.

Reference

Rhizopus delemar RA 99-880
Coprinopsis cinerea Okayama-7
Laccaria bicolor S238N-H82

Ustilago maydis strain 521

Puccinia graminis f. sp. tritici strain
CRL 75-36-700-3

Saitoella complicata NRRL Y-17804
Neolecta irregularis DAH-3

Taphrina deformans PYCC 5710

Schizosaccharomyces japonicus
yFS275

Schizosaccharomyces pombe L972
Yarrowia lipolytica

Candida albicans WO-1
Saccharomyces cerevisiae S288C
Tuber melanosporum Mel28
Aspergillus nidulans FGSC-A4

Neurospora crassa OR74A

5.19E-53

1.89E-31

1.51E-30

5.92E-15

5.58E-13

4.16E-08

6.73E-10

9.74E-12

6.52E-09

GCA_000149305.1

2.89E-07 GCA_000182895.1

GCA_000143565.1

GCA_000328475.2

GCA_000149925.1

1.03E-27 GCA_001661265.1

GCA_001929475.1

9.95E-24 GCA_000312925.2

GCA_000149845.2

GCA_000002945.2

7.60E-63 GCA_000002525.1
8.36E-56 GCA_000149445.2

0 GCA_000146045.2

1.07E-22 GCA_000151645.1

GCA_000149205.2

GCA_000182925.2

(Ma et al., 2009)
(Stajich et al., 2010)
(Martin et al., 2008)
(K&mper et al., 2006)
(Duplessis et al., 2011)
(Riley et al., 2016)
(Nguyen et al., 2017)
(Cissé et al., 2013)
(Rhind et al., 2011)
(Wood et al., 2002)
(Dujon et al., 2004)
(Butler et al., 2009)
(Goffeau et al., 1996)
(Martin et al., 2010)
(Arnaud et al., 2012)

(Galagan et al., 2003)



https://paperpile.com/c/sVFIEa/PEyA
https://paperpile.com/c/sVFIEa/WTx5
https://paperpile.com/c/sVFIEa/D2vK
https://paperpile.com/c/sVFIEa/dHzG
https://paperpile.com/c/sVFIEa/xcCd
https://paperpile.com/c/sVFIEa/Q3yf
https://paperpile.com/c/sVFIEa/lP6G
https://paperpile.com/c/sVFIEa/GEC8
https://paperpile.com/c/sVFIEa/ltXy
https://paperpile.com/c/sVFIEa/W5Ph
https://paperpile.com/c/sVFIEa/A82h
https://paperpile.com/c/sVFIEa/6bZF
https://paperpile.com/c/sVFIEa/8kYG
https://paperpile.com/c/sVFIEa/kx6S
https://paperpile.com/c/sVFIEa/Gk1A
https://paperpile.com/c/sVFIEa/ZX1X

115
116

117
118
119
120

121
122
123

124
125
126

127
128
129

130
131
132

133
134
135

136
137
138

139
140
141

142
143
144

145
146
147

148
149
150
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