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GCCGGCTTTGCTGGTGACGACGCTCCAAGAGCCGTGTTTCCTTCGATTGTCGGAAGACCTAGACACCAGGGTATCATGGTCGGTATGGGTCAAAAGGACT
CCTACGTTGGAGACGAGGCCCAATCCAAGAGAGGTATCTTGACTCTGAGATACCCAATTGAGCACGGTATCGTTACCAACTGGGACGACATGGAGAAGAT
CTGGCACCACACTTTCTACAACGAGTTGAGAGTTGCGCCAGAAGAGCACCCAGTTTTGCTGACTGAGGCTCCAATGAACCCTAAGTCCAACAGAGAAAAG
ATGACCCAGATTTTGTTCGAGACGTTCAACGTGCCAGCATTCTACGTTTCGATCCAGGCTGTGCTGTCGTTGTACTCGTCTGGTAGAACGACCGGTATTG
TCTTGGACTCTGGTGACGGTGTTACGCACGTTGTTCCAATCTATGCTGGTTTCTCTCTCCCACACGCCATTTTGAGAATCGACTTGGCCGGTAGAGACTT
GACTGACTACTTGATGAAGATTCTTTCTGAGAGAGGTTACACGTTCTCCACCACTGCCGAAAGAGAAATTGTCAGAGACATCAAGGAGAAGCTCTGTTAC
GTGGCTCTTGACTTTGACCAGGAGCTGCAGACTTCTTCCCAGTCTTCTGCTATCGAGAAGTCCTATGAGTTGCCTGATGGACAGGTGATCACCATCGGTA
ATGAGAGATTCAGAGCCCCAGAAGTTCTGTTCCACCCAGGTCCGCTTGGACTGGAAGCCGCTGGTATTGACCAAACCACTTACAACTCCATCATCAAGTG
TGATGTCGATGTTAGAAAGGAGCTGTACGGTAACATTGTCATGTCTGGTGGTACTACCATGTTCCCAGGTATTGCTGAGAGAATGCAAAAGGAGATCACT
GCCTTGGCACCATCTTCGATGAAGGTCAAGATCATTGCTCCACCGGAGAGAAAGTACTCTGTTTGGATCGGTGGTTCCATCTTGGCCTCCTTGTCCACTT
TCCAACAGATGTGGATTTCCAAGCAAGAATACGACGAGTCCGGACCATCCATﬂGTCCACCACAAGTGTTTCTGATTCTGTCGGGTCTATTCTTGCGCCTG

Figure S1. Promoter region of OpACTI gene.
(A) Schematic map of the DNA sequence surrounding OpACT1 gene (scaffold 5:1,140,451..1,142,929) drawn

with SnapGene (GSL Biotech LLC). The DNA sequence was obtained at the genome portal of the Department of

Energy Joint Genome Institute (https://mycocosm.jgi.doe.gov/Hanpo2/Hanpo2.home.html) [6]

(B) Genomic nucleotide sequence of OpACT1 gene and the upstream region. Dark grey boxes with bold letters

are exons 1-3. Itallics in a grey box is the TATA-like sequence used in the TetO7 promoter for O. polymorpha.

Light grey marks the upstream ORF.



Figure S2

A C
2 Teto7 TetO7 830
% -ScCYCfTtata -OpACTT7tata g
& -OpCDC5-flag -OpCDC5-flag 85"
o Z e
c 1 2 3 1 2 3 4 g _g 05 4
5
(kD) 150— o
0.0 LB
100— Dox (ug/ml)
75— — e — | Cdcs
-5flag
50—
D
OsTIR-5flag
Ponceau Pteto7-  Preto7-AlD-
CDC5-5flag CDCb5-5flag -
IAA: - - + A
Dox: - + + -+ + -
B
TetR-OpSSN6 (kD)
TetO7 : - Cdc5  Spc72 8 250
Dox (ug/ml): 00251 00251 00251 2 150 IT R-Ssn6.511
(kD)%ggz 100 etR’-Ssn6-5flag
00— R | | S 75 —T— e a-3flag
75 SRS <~Cdc5-5flag
50—
504
“ .
Ponceau: X - | Ponceau
120
R g 100
2 5100} < 80
8¢ 80) 3
=360 I3 ol
£3 40/ £ 40 @
52 v
¢= 20 2 20{-Q-
% 00251 00251 3
Cdc5  Spc72 © - Dox Doxj - Dox Dox




Figure S2 The 1AID system in O. polymorpha

(A) Cdc5 protein levels expressed from the modified tetracycline-responsive promoters. Cdc5-5flag
protein was exogenously expressed from TetO7-TATA ., ., promoter or TetO7 -TATA, ¢y, promoter in
wild type cells expressing TetR-VP16. Total cell extracts were prepared and subjected to a western
analysis using anti-flag antibody. Three and four independent clones of HPH1942 and HPH1943,
respectively, were analysed. No plasmid: wild type cells not carrying the OpCDC35-5flag plasmid
(HPH656). Cdc5-5flag protein was not detected when expressed from TetO7-TATA .., promoter.

(B) Cdc5-5flag, Spc72-5flag, or GFP-5flag protein level expressed from the TetO7 promoter in the
presence of doxycycline. CDC5-5flag (HPH2004), SPC72-5flag (HPH2008), or GFP-5flag (HPH2009)
oy tTA, Py -TetR -

OpSSN6-5flag. Cells were pre-cultured in YPDS at 30 °C, then doxycycline was added at the indicated

concentration and incubated for 5 h at 30 °C. Total cell extracts were prepared and subjected to a western

genes were placed under TetO7-TATA  , .., promoter in wild type cells carrying P

analysis using anti-flag antibody. Note that the two slowest migrating bands correspond to the TetR’-
Ssn6-5flag. No-tag: wild type (HPH951). Intensity of bands was quantified with ImageJ software.
(C) The SPC72 RNA expression level. Wild type cells carrying P _-OpSPC72-5flag, tTA, and P
TetR’-OpSSN6-5flag (HPH2008) were grown in YPDS. Doxycycline was added at indicated
concentration and cells were incubated at 30 °C for 7 h. Total RNAs were subjected to qRT-PCR analysis
for SPC72 RNA and ACTI RNA. Relative expression to that without doxycycline was calculated. The

experiment was performed in triplicate and the combined results are shown.

OpTEF1~

(D) Cdcs5 protein level expressed by the iAID system. Wild type diploid cells carrying either P -
CDC5-5flag (HPH2044) or P -mAID-CDC5-5flag (HPH2046) as well as P, . -OsTIR, P TA,
P -TetR’-OpSSN6-5flag and wild type haploid cells were grown in SD medium supplemented with

OpTEF1

TetO7 ADHI1 CMV't

appropriate nucleotide and amino acids in the presence or absence of 20 mg/mL doxycycline. IAA and
INM-PP1 were added at 0.5 mM and incubated at 30 °C for 2.5 h. Total cell extracts were prepared and
subjected to a western analysis using anti-flag antibody. Intensity of bands was quantified with ImageJ

software. Similar result was shown in Fig. S4.
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Figure S3 Tet-OFF system in O. polymorpha

(A) Schematic maps of the plasmids used to construct the OpCDC5 Tet-OFF strain. Both pHM 1129 and
pHM1133 plasmids were integrated into OpURA3 locus. The maps were drawn with SnapGene.

(B) Cdc5-5flag and Spc72-5flag protein level expressed from the TetO7 promoter in the presence of
doxycycline. CDC5-5flag (HPH2004) and SPC72-5flag (HPH2008) genes were placed under the TetO7-
TATA, ,c7) Promoter in wild type cells carrying P, -tTA, Porer-TetR -OpSSN6-5flag. Cells were pre-
cultured in YPDS at 30 °C, then doxycycline was added at the indicated concentration and incubated for 5
h at 30 °C. Total cell extracts were prepared and subjected to a western analysis using anti-flag antibody.
Wild type cells carrying Porer-TeIR -OpSSNo6-5flag (HPH1926) was used as the negative control. Note
that the two slowest migrating bands correspond to the TetR’-Ssn6-5flag. Intensity of bands was measured

with ImageJ. Addition of doxycycline efficiently lowered the level of OpCDC5-flag and OpSPC72-flag
proteins.
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Figure S4 Regulation of CDC5-5flag expression by the iAID®P system

Cdc5 protein level expressed by the iAID system. Wild type diploid cells carrying either P, -
CDC5-5flag (HPH2049) or P -mAID-CDC5-5flag (HPH2053) as well as P, | -OsTIR, P, -tTA,

P rer-TetR -OpSSN6-5flag and wild type diploid cells carrying P, .. -OsTIR and Porer-TeR -
OpSSN6-5flag were grown in SD medium supplemented with appropriate nucleotide and amino acids in
the presence of doxycycline at the indicated concentation. IAA was added at 0.5 mM and incubated at
30 °C for 2.5 h. Total cell extracts were prepared and subjected to a western analysis using anti-flag
antibody. Intensity of bands was quantified with ImagelJ software. In the presence of IAA and

doxycycline, the mAID-Cdc5-flag protein was depeled by ~80%.



Figure S5

Result of pblast for O. olymorpha model proteins

Query: ScCdc15

Protein ID Location Score EValue %Indt. %Subj.Cov. Sc homologue ger.1e name

(this study)
1 52717 scaffold_7:244619-245632 513 1.47E-040 40.4 75.7 ScBCK1 OpBCK1
2 17280 scaffold_6:890165-892861 508 3.40E-048 42.2 50.4 - OpHCD1
3 23749 scaffold_3:338716-340286 488 3.01E-37 48.7 39.2 - OpHCD2
4 16151 scaffold_3:565100-568382 445 1.14E-039 43.9 28.9 ScSTE11 OpSTE11
5 15344 scaffold_1:1061265-1064094 439 7.34E-039 38.1 31.2 ScSTE20 OpSTE20
6 52579 scaffold_7:581327-582064 438 1.36E-034 47.3 68.7 ScKiC1 OpKIC1

Figure S5. Result of BLAST search using blastp for O. polymorpha model proteins at the genome portal of

the Department of Energy Joint Genome Institute (https://mycocosm.jgi.doe.gov/Hanpo2/
Hanpo2.home.html) [6]
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Figure S6 OpHCD1 and OpHCD? are essential for growth

(A) Tetrad analysis of heterozygous hcdi4/+ diploid cells (HPH1834). Cells were incubated on an MAME
sporulation plate before dissection of spores. Two or fewer colonies were formed in all tetrads.

(B) Tetrad analysis of heterozygous hcd24/+ diploid cells (HPH2251). Cells were incubated on an MAME
sporulation plate before dissection of spores. Two or fewer colonies were formed in all tetrads.

(C) Growth assay of the hcdl-as and hcd2-as mutants. Serial dilutions of wild type (HPH954), hcdi-as
(HPH1894), and hcd2-as (HPH1909) strains were spotted on YPDS agar plates containing the indicated
concentration of INM-PP1 and incubated at 30 °C.
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Figure S7. Amino acid alignments of OpHcdl, OpHcd2, ScCdcl15, SpCdc7, and SpSidl1.
Amino acid sequences of OpHcdl1, ScCdc15, and SpSid1 (A) or OpHed2, ScCdcl5, and

SpCdc7 (B) were aligned with MafftWS by Jalview 2.8.2 [54]. Asterisks indicate the position
of the amino acid of ScCdc15 whose mutation to glycine caused the ATP-analog INM-PP1
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Figure S8. Growth assay of the hcd2-mAID mutant.
Serial dilutions of wild type (HPH1319), hcd2-mAID (HPH1599, HPH1600) strains were spotted on YPDS

agar plates containing the indicated concentration of IAA and incubated at 30 °C.
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Figure S9 Phenotype of the iAIDP-Acd2-as mutant

(A) Schematics of the plasmids used to construct the iAIDP-Acd2-as mutant in the hcd24 background. The pHM1153
and pHM 1177 were integrated into OpURA3 and OpLEU1 loci, respectively. The maps were drawn with SnapGene.
(B) Growth assay of the iAIDP-hcd2-as mutant. Serial dilutions of strains with the indicated genotype were spotted on
a YPDS agar plate and a YPDS plate containing 0.5 mM IAA, 20 ug/mL doxycycline, and SuM 1NM-PP1 and
incubated at 30 °C for 1day. Yeast strains: HPH2194, HPH2195, HPH2196, HPH2197, HPH2198.

(C) DAPI staining of iAID®P-hcd2-as strains. Wild type (HPH2176) and iAID®P-hcd2-as cells (HPH2105) carrying

P o OsTIR, P\ TA, P o -TetR ~-OpSSN6-5flag as well as hed2-as cells (HPH1870) were grown in YPDS medium
until logarithmical growth phase. Doxycycline, IAA, and INM-PP1 were added at 5 pg/mL, 0.5 mM, and 5 uM,
respectively, and incubated at 30 °C for 2 h. Cells were fixed with 70 % ethanol and DNA was stained with DAPI.
Bright field image and DAPI image were merged. Scale bar, 10 pm. Arrows indicate failure of cell separation in the

previous mitosis.
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Figure S10. hcd2-as cells transiently accumulated late mitotic cells after addition of INM-PP1
Logarithmically growing wild type (HPH2186) and hcd2-as (HPH1870) cells in YPDS medium were
incubated with 5 uM INM-PP1 at 30 °C. Cells were fixed with 70% ethanol and DNA was stained
with DAPI. The graph shows the percentage of large budded cells with two nuclei, one in the mother

and the other in the bud, which represents the late mitotic stage. More than 100 cells were analysed at
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each time point.
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Table S1 Yeast strains and plasmids

Name Genotype/construction Source
Yeast strains
HPH656  ku80A::zeo leu1-1 ura3-1 lab stock
HPH951  ku80A::hphNT1 ade12-cr3 ura3-1 lab stock
HPH1047 wild type lab stock
HPH1319 ku80A::zeo ura3-1<<P;g; OsTIR-URA3 lab stock
HPH1497 CDC14-GFP-hphNT1 Aku80::zeo ura3-1 This study
HPH1599 HCD2-3mAID-natNT2 ku80A::zeo ura3-1<<Pqg. OsTIR-URA3 This study
HPH1600 HCD2-3mAID-natNT2 ku80A::zeo ura3-1<<Prg. OsTIR-URA3 This study
HPH1605 HCD1-GFP-hphNT1 MPS3-mRFP-kanMX6 ura3-1 This study
HPH1608 HCD2-GFP-hphNT1 MPS3-mRFP-kanMX6 This study
HPH1714 HCD2-GFP-hphNT1 MPS3-mRFP-kanMX6 Abub2::natNT2 This study
HPH1719 CDC14-GFP-hphNT1 CDC5-3mAID-natNT2 Aku80::zeo ura3-1<<TEF1promoter-OsTIR-URA3 This study
HPH1721 CDC14-GFP-hphNT1 TEM1-3mAID-natNT2 Aku80::zeo ura3-1<<TEF1promoter-OsTIR-URA3 This study
HPH1737  hcd1A:hphNT1/+ ku80A::zeo/ku80A::zeo leu1-1/+ +/ura3-1 This study
HPH1738 hcd2A::natNT2/+ ku80A::zeo/ku80A::zeo leu1-1/+ +/ura3-1 This study
HPH1761 BFA1-GFP-hphNT1 MPS3-mRFP-kanMX6 ade12-cr3 This study
HPH1769 :g?g_agsat;ﬁﬂh;lﬂ CDC5-3mAID-natNT2 Aku80::zeo ura3-1<<TEF1promoter-OsTIR-URA3 MPS3::HpMPS3- This study
HPH1834  hcd1A::hphNT1/+ ku80A::zeo/ku80A::zeo leu1-1/+ +/ura3-1 pHM898(Ku80+-OpKanMX6) This study
HPH1870 hcd2A::natNT2<<Ophcd2-as(L215G)-hphNT1(pHM1121) ku80A::zeo ura3-1 pHM898(Ku80+-OpKanMX6) This study
HPH1894 hcd1A::hphNT1<<Ophcd1-as(M80G)-natNT2(pHM1119) This study
HPH1909 hcd2A::natNT2<<Ophcd2-as(L215G)-hphNT1(pHM1121) ku80A::zeo This study
HPH1926 ura3-1::URA3-OpTEF1pro-TetR'-OpSSN6(pHM1129) ku80A::zeo This study
HPH1942 ku80A::zeo leu1-1 ura3-1::pHM1132 This study
HPH1943 ku80A::zeo leu1-1 ura3-1::pHM1133 This study
HPH1956 HCD2-GFP-hphNT1MPS3-mRFP-kanMX6 TEM1<<TEM1(E70L)-5flag-natNT2 This study
HPH1968 GFP-TUB1-OpKanMX (HPH1047) This study
HPH1969 hcd1A::hphNT1<<Ophcd1-as(M80G)-natNT2(pHM1119) GFP-TUB1-OpKanMX(pHM933) This study
HPH2004 ura3-1::URA3-OpTEF1pro-TetR'-OpSSN6(pHM1129)::pHM1133 ku80A::zeo This study
HPH2008 ura3-1ura3-1::URA3-OpTEF1pro-TetR'-OpSSN6(pHM1129)::pHM1143 ku80A::zeo This study
HPH2009 ura3-1::URA3-OpTEF 1pro-TetR'-OpSSN6(pHM1129)::pHM 1145 Aku80::zeo This study
HPH2042 (;1;8’3?122;)0 ura3-1 ade12-cr3::Ppu-OsTIR-9myc-natNT2(pHM1147) TEF1::OpTEF 1pro-TetR'-OpSSN6-URA3 This study
HPH2044 ku70A::natNT2 ura3-1::P;-CDC5-5flag-URA3(pHM1141) leu1-1 This study
HPH2046 ku70A::natNT2 ura3-::<Po,-mAID-CDC5-5flag-URA3(pHM1152) leu1-1 This study
HPH2049 (Cltgzga:’\:ﬂnzt‘l‘\l;'iélgi—;;’\P/mgg)l?gii]giféag—URAS(pHM1141) leu1-1) / (ku80A::hphNT1 ura3-1 ade12- This study
HPH2053 i&:zgﬁ;ﬂnﬁtﬁgié;i—;;ai‘?gg;ég?‘;g:?jCS—Sﬂag—URA3(pHM1152) leu1-1) x (ku80A::hphNT1 ura3-1 ade12- This study
HPH2067 Ahcd2::natNT2 ku80A::zeo URAS::Pei0,-mAID-hcd2-as-hphNT1-URA3(pHM1153) leu1-1 Ku80+-OpKanMX This study

(PHM898)



HPH2105
HPH2108
HPH2194
HPH2195
HPH2196
HPH2197
HPH2198
HPH2244
HPH2245
HPH2246
HPH2247
HPH2251
HPH2254
HPH2258
HPH2260

HPH2270

plasmids
pHM898
pHM933
pHM1119
pHM1121
pHM1129
pHM1133
pHM1136
pHM1141
pHM1143
pHM1145
pHM1147
pHM1152
pHM1153
pHM1177

pHM1198-1

pHM1198-2
pHM1200

pHM1201

ku80A::zeo ura3-1 ade12-cr3::pHM1147 TEF1::pHM1129

MOB1-GFP-hphNT1 MPS3-mRFP-OpKanMx(pHM968-1) Aku80::zeo ura3-1

ku80A::zeo Ahcd2::natNT2 URA3::Po,-mAID-hcd2-as-hphNT1-URA3(pHM1153) leu1-1<<ADH1p-OsTIR-
TEF1p-TetR'-Ssn6-OpLEU1(pHM1177) Ku80+-OpKanMX (pHM898)

ku80A::zeo Ahcd2::natNT2 URA3::Pyy0,-mAID-hcd2-as-hphNT1-URA3(pHM1153) leu1-1::Papu-OsTIR, Prggs-
TetR'-Ssn6-OpLEU1(pHM1177) Ku80+-OpKanMX (pHM898)

ku80A::zeo HCD2 URA3::P0;-mAID-hcd2-as-hphNT1-URA3(pHM1153) leu1-1::Ppus-OSTIR, Prers-TetR'-Ssné-
OpLEU1(pHM1177)) Ku80+-OpKanMX (pHM898)

ku80A::zeo Ahcd2::natNT2 URAS::P0-mAID-hcd2-as-hphNT1-URA3(pHM1153) Ku80+-OpKanMX (pHM898)

ku80A::zeo Ahcd2::natNT2 URA3::Pyg0,-mAID-hcd2-as-hphNT1-URA3(pHM1153) Ku80+-OpKanMX (pHM898)

ku80A::zeo Ahcd2::natNT2 URAS::Pg0-mAID-hcd2-as-hphNT1-URA3(pHM1153) leu1-1::Papus-OSTIR, Pregs-
TetR'-Ssn6 (pHM1198-1) KuB0+-OpKanMX (pHM898)

ku80A::zeo Ahcd2::natNT2 URA3::Pyg0-mAID-hcd2-as-hphNT1-URA3(pHM1153) leu1-1::Pppus-OsTIR(F74A),
Prers-TetR'-Ssn6 (pHM1200) Ku80+-OpKanMX (pHM898)

kuB0A::zeo leu1-1::Papus-OSTIR(F47G), Prers-TetR'-Ssn6, LEU1(pHM1198-2) ura3-1

ku80A::zeo leu1-1::Papus-OsTIR(F47A), Preei-TetR'-Ssn6 LEU1 (pHM1198-2) ura3-1
hcd2A::natNT2/+ ku80A::zeo/ku80A::zeo leu1-1/+ +/ura3-1 Ku80+-OpKanMX (pHM898), diploid
ku80A::zeo leu1-1::Papus-OsTIR, Prers-TetR'-Ssn6, LEU1 (pHM1198-1) ura3-1

ku80A::zeo leu1-1::Ppu-OsTIR(F47A), Preei-TetR'-Ssn6(pHM1198-2) TUB1::pHM1136 ura3-1

ku80A::zeo Ahcd2::natNT2 URAS::P\0,-mAID-hcd2-as-hphNT1-URA3(pHM1153) ade12-cr3::Papu-
OsTIR(F74A), Preei-TetR'-Ssné (pHM1201) TUB1::pHM1136

ku80A::zeo Ahcd2::natNT2 URA3::Pyg0,-mAID-hcd2-as-hphNT1-URA3(pHM1153) leu1-1::Papus-OSTIR, Prees-
TetR'-Ssn6 (pHM1198-1) Ku80+-OpKanMX (pHM898)

OpURAB3-hphNT1-based integration plasmid carrying OpKU80+

pFABa plasmid carrying Pogreri-kanMX6 and Pogrysi-GFP-OpTUB1

pFA6a-natNT2 plasmid carrying Ophcd1"¢°®

pFA6a-hphNT1 plasmid carrying Ophcd22%¢

pFABa-hphNT1 plasmid carrying TetR'-OpSSN6

OpURAS3-hphNT1-based integration plasmid carrying rtTA, Po,-CDC5-5flag

pFABa plasmid carrying Poreri-kanMX8, Poyrus-GFP-OpTUB1, histoneH3-mCherry-histoneH4
OpURAB3-hphNT1-based integration plasmid carrying rtTA, Pyo,-CDC5-5flag-URA3
OpURAS3-hphNT 1-based integration plasmid carrying rtTA, Pi0,-SPC72-5flag-URA3

OpURAB3-hphNT1-based integration plasmid carrying rtTA, Po,-GFP-5flag-URA3

natNT2 based integration plasmid carrying the N-terminal and upstream fragment of OpADE12, Ppy1-OsTIR-
9myc-natNT2(pHM1147)

OpURAB3-hphNT1-based integration plasmid carrying ritTA, Po,-mAID-CDC5-5flag
OpURA3-hphNT1-based integration plasmid carrying rtTA, Pyo,-mAID-hcd2"%'*®-5flag
OpLEU1-based integration plamid carrying Pap-OSTIR, Prer-TetR'-OpSSN6
OpLEU1-based integration plamid carrying Papy-OSTIR, Prgry-TetR'-OpSSN6
OpLEU1-based integration plamid carrying Papni-OSTIR(F74G), Prerq-TetR'-OpSSN6
OpLEU1-based integration plamid carrying Papui-OSTIR(F74A), Prers-TetR-OpSSN6

OpADE12-based integration plamid carrying Papui-OsTIR(F74A), Pree4-TetR'-OpSSN6

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

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study




Table S2. iAID plasmids for O. polymorpha
Plasmid pHM1141

OpURA3 marker: 43..2135

hphNT1: 2287..3902

CM Venhancer,promoter-tTA: 5670..4982
tet07:5999..6269

OpACT]1 TATA: 6294..6398

OpCDCS5: 6437..8393

Spacer-5xFLAG: 8399..8575

PR ™ OpTEF1 terminator: 8629..9128

[ACGCGGCCGCCAGCTGARGC TTCGTACGCTGCAGGTCGACGGATCTCCAGAACCTGCTACACCATCTACGCCAGCARGTGGAGATGAAGAACGTGGGAGC ARGCGACGCGGATCCGARAGCGTCCCCCCTGGTTGTACTARGCGCTICARTGCTC TGTCTGCACAACTICTCACEY
CAGATATCATCCAACCGGTTTGCGTCTATGTTCATGCAACCAGTGAATGAARACGAAGAGCCCAACTACTACAAGCTAATACGGCATCCCGTGGACATTA T AGC! T TARAGTCATTCGACGAGTT TTTGAGCTTCAACTGATGT]
TCAGCAACGCAATTAT CGATATGAATCAGACAGARACTTACARATGG! TTGAAATGAT GAAACGCAAAACTTGTTGAGCCTATTCCGGGAATCATCCAGCAATTARAGCTCATTAATTGCCGCCTCTCATCTGGTTCATCAACATCTGGTTCTGTTCCTGGH
ATCTTAAACCAACTCTTTCGGAGTGCTT TTT GCACTTGTTCAAACATGTTTCTTCTCTAGAGCT! TGTT TGAAGTCGTTGACGCAATCATTAAAACATCTGTCCACCARAC TGCAATGTTAGTTT \GGCGTTCACTTH
CTCTCATGAAGTCATTCATTTGCTTCTGCTCCACAATTTTCTGGAATTCTTGCTGTTC! TGAGTTGATCCATGGTGTATCAAAAATARACTAATGAATTAT AATTTTCAACATTTCCCTGAATAATAATCAACATGTATAAATCTTATGGAGARAGGGCGAA]
TCTCACCCATCTAAGGTCGCCAGCAGACTACTTAATTTGATGGAATCCAAGCAAACARACCTCTGCGCTTCTGTGGATGTGACTAAAACTCAGGAATTATTGGAGCTTCTTGATARACTGGGCCCTTACATCTGCCTTGTCARAACTCATATTGACATAGTAGAGGACTTCTCTT)
aTGancac TTTTACCATTACA TTGCAAAGAAACACAACTTCATGATTTT GACAGARAGTTTGCT \CACAGTCAAACTACAGTAT: TTTATCGAACATCCAAGT CGATATCACGAATGCACACGGAGTGACTGGTGCAGG
AATTGTTGAAGGTCTT: TACAGAT CACGTGGGCTTTTGATGCTTGCTGAGCTCTCTTC TCATTAGCTAC TCAAA TGTC TAGCGAARAGCGATAA, ‘GTCATTGGATTTATTGCACAGAGH
GacaT TCGTGAGG! TTTGACTGGCTGATCATGACTCC: TTGGT AGGCGATTCTCT CAGTACAGAACTGTTGATGAAGTGAT \CAGGAACCGATGTCATTATCGTT TTTATTCGGAA TccTg
|AAGTGGAAGGGAAGAGATACAGAAATGCTGGGTGGGAAGCTTACAAGCGGCGCATTGCTTAACGGCTTTCAGT TCTATATACATCGTCAARATTGATTTTCGCTAAAATGCTGACGGGATATTT! TACGAAAAGCCCAATAGAAGTCGCGGGAATACTAGTGAAGGACGAT]
TGAAAAAGCCTCTATAGCAGAAGCCA 'CGCCATCGTT TAATATCAAATGTCTCAATGTAAG. PTGAAGAAGCGACGCCGATCCAGTTGATGTGCTTCGTT GAGTCTAGTCAGGTGG:
cTTTTG TGGATATTGGATTGCAAGC: TAGTTGCGGCGGAAGCTCCAGCAAGAAGGATAAACGTCAAATTCAAAGCTTTGAAAAATCTTGAATTCTTCTCCTGGTTTTCTTCATCATGAAARAGTTTCGAGCGCCAATATTGATACCACTGTATAGCTGCT
TTTGTCTTGTGGTACCCCTGGTTTTTCACAAGTTC tt t ttatta aGGGTTAATTAAGGCGCGCCAGATCTGTTTAGCTTGCCTCGTCCCCGCCGGGT]
accceceeaceaacar CCAGAATACCCTCCTTGACAGTCTTGACGTGCGCAGCTCAGGGGCATGATGTGACTGTCGCCCGTACATTTAGCCCATACATCCCCATGTATAATCATTTGCATCCATAC TGAT( CGGCGCGAAGCAAAAATTACGGCTCCT
GCTGCAGACCTGCGAGCAGGGARACGCTCCCCTCACAGACGCGTTGAATTGTCCCCACGCCGCGCCCCT TATAAA, CACT! TTCTTCTTTCATATACTTCCTTTTAAAATCTTGCT AGTTCTCACATCACATCCGAACATAAN
CAACCATGGGTAAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGT TCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTT TGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGH
TTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGACAT ATTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGC! TGTCACGTT GACCTGCCTGAAACCGAACTGCCCGCTGTTCTGCAGCC
GTCGCGGAGGCCATGGATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCARGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTGTATCACTGGC: TGTGAT! CACCGTCAGTGCGT]
CCGTCGCGCAGGCTCTCGATGAGCTGATGCTTT: CGAGGACTGCCCCGAAGTCCGGCACCTCGT GCGGATTTCGGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAN
carcrreTTCT CGTGGTTGGCTTGTAT AGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGC TCGCCGCGGCT! TATGCTCCGCATTGGTCTTGACCAACTCTAT GCTTGGTTGACGGCAATTTCGATGATGCAGCTTGGGCH
CAGGGTCGATGCGACGCAATCGTCCGAT GCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGATGGCTGT! GTACTCGCCGATAGTGGARACCGACGCCCCAGCACTCGTC GGAATAATCTCGAGTCATGTAAT)

TCACGCTTACATTCACGCCCTCCCCCCACATCCGCTCTAACCGAARAGGAAGGAGT TAGACAACCTGAAGTCTAGGTCCCTATTTATTT TATGTTAGTATTAAG! T TCAAATTTTTCTTTTTTTTCTGTACAGACGCGTGTACG
|ATGTAACATTATACTGAARACCTTGCTTGAG! TTT 'GCTCGAAGGCTTT TGT! AACGAGCTCGAATTCTTATTACGATCCTCGCGCCCCCTACCCACCGTACTCGTCAATTCCAAGGGCATCGGTAAACATCTGCTCAAN
CTCGAAGTCGGCCATATCCAGAGCGCC GGAGTCGT! TAAATCCCGGACCCGGGGAATCCCCGTCCCCCAACATGTCCAGATCGARATCGTCTAGCGCGTCGGCATGCGCCATCGCCACGTCCTCGCCGTCTAAGTGGAGCTCGTCCCCCAGGCTGACATCY
GTC GTCGACAGTCTGCGCGTGTGTCCCGC GGCGCGGAGCCGCCAGCCCCGCCTCT! GTCGTCGTCC T AGGCCCTCGATGGT CCGT TTTTTCGTACGCGCGCGGCTGT GGACCCACTTTC:
ATTTAAGTTGTTTTTCTAATCCGCATATGATCAATTCAAGGCCGAATAAGAAC GCTCTGCACCTTGGTGATCAAATAATTCGATAGCTTGTCGTAATAATGGC TACTATC TCCCTTTCTTCTTTAGCGACTTGATGCTCTTGATCTTCCAATAC
(GCAACCTAAAGTAAAATGCCCCACAGCGCTGAGTGCATATAATGCATTCTCTAGTGAAAAACCTTGTTGGCATARAAAGGCTAATTGATTTT ATACTGTTTTTCTGTAGGCCGTGTACCTAAATGTACTTTTGCTCCATCGCGATGACTTAGTAAAGCACATCTA
|AAACTTTTAGCGTTATTACGTARAAAATCTTGCCAGCTTTCCCCTTCTARAGGGCA: TGGTGCCTATCTAACATCTCAATGGCTAAGGCGTCGAGCARAGCCC TTACATGCCAATACAATGTAGGCTGCTCTACACCTAGCTTCTGGGCGAGTTT.
GGGTTGTTAAACCTTCGATTCCGACCTCATTAAGCAGCTCTAATGCGCTGTTAATCACT TTACTTTTATCTAATCTAGACATATGAATTAATTCGGGCCGCGGAGGCTGGATCGGTCCCGGTGTCTTCTATGGAGGTCAAAACAGCGTGGATGGCGTCTCCAGGCGATCTGACG]
TTCACTARACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGC! TGTTACGACATTTTGGAAAGTCCCGTTGATTTTGGT ACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGARATCCCCGTGAGTCAAAC]
GCTATCCACGCCCATTGATGTACTGCCARRACCGCATCACCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAAT CATTTACCGTCATTGACGTCAAT CTTGGCATATGAT!
CACTTGATGTACTGCCAAGTGGGCAGTTTAGCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCAT TATTGACGTCAATGGGCGGGGGTCGTTGGGCGE! CAGGCGGGCCATTTACC 'GTAACGCGGAA(]
TCCATATATGGGCTATGAACTAATGACCCCGTAATTGATTACTAT TAATAACTAGTCAATAATCAATGTCAACATGGCGGTAATGT T TGAGCCAATATAAATGTAC CGTATGCAATGGGCCAAGCTCCTCGAGTAATTCGCGCCACTTCTY
|AAATAAGCGAATTTCTTATGAT T TATGATTTTTATTATTAAATAAGT TATAAAAAARATA AAATTTTAAAGTGACTCTTAGGT ACGAAAATTCTTGTTCTTGAGTAACTCTTTCCTGTAGGT TTGCTTTCTC, TCGCTCTT.
TTGACCACACCTCTACCGGCAGATCAATTCCTCGATCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGARAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAARAGTGAAAGTCGAGTTT CTCCCTATCAGT! AGTGAAAGTCGAGTTTACCACT]
CCCTATCAGTGATAGAGAAAAGTGARAGTCGAGTTTACCACTCCCTATCAGTGATAGAGARAAGTGAAAGTCGAGTTTACCACTCCCTATCAGT! ARGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGARAAGTGAAAGTCGAGCTCGGTACCCTTGTTY
aGTTGTCCTCTCAGTTTT TTTTAT CTTGTTTTGTAAATTAGATCTTTCAATTGGTTGGAATCATCTT AL TCCACTAGTGGCCT. cc TTGCAGGC cerd
CAATTGAATGCCAAAGCTACACCGTCTAATGGAATCATTAAGACGCCGGTTCGCAGCTCTATT GCCCGAGACARAGACCAAAAAAA TGAGTTCGCTTTGTAAAACGCCGCCAAGCGTCGTGCGTACTAGAAATGGAAGAGGCTACCACAGAGGTCTCT]
TTCTCO TGGCTTTGCCAGATGTTTCCAGATGAAAGATGAATCTGGACK CARGAC( GGCGTCTATCAAAAATGAGAAGACCAAGACAAAACTCCTCAGCGAAATCAAGATCCACAAGAGCATGTCTCACCCTAACATTGTGCAGTTCGT]
GGACTGCTTCGAAGACGATGTARATGTGTACATTTTGCTGGARATCTGCCCTAATCAGTCGTTGATGGACCTACTAAAGGCTAGAAAAGTTCTCAGCGAGCCA TGCGTTTATTCATGGTT CATCAAATATCTTCAC: TTCACAGH
(GACTTGAAACTTGGGAACATCTTTTTTGATCCTGACATGAACGTCAARATT TTTCGGTCTGGCAACTGTTGT CCATCCACCAACAAGAGATACACCATTTGTGGAACCCCARATTACATTGCTCCCGAGGTTCTGGGTGGTAAAGCAACTGGCCACAGTTTCGAGH
TTGACATCTGGGCCATTGGAATCATGATGTTT TGCTTTT \GCCTCCGTT Geea GTCCAAGTTATCTACG. TCAAGAATAACGAATACAAGTTCCCTGCCGACTCCTCTGCGTCAGCGGAGTCCAAGAACCTGAT GCTGCTTTCGA(]
CGACCCCGCCCTAAGACCTTCGCTAGAC TCCTT AC T TGTGGCCCATTCCCTGCCAAAATCTCGACCGAGTCGCTCARACAGATCCCAAAGAATCTTGCTTTCATCACC TCTTTGATCAATTTTGCTACCTGCAAGCAGC!
|ATAAACGATTCCTACAAGAGCCCTGTT TTCTCAAGACGGATCTCGAAAGTGAGCAGCCAAAAACGCTTCTCCCTCATTCTCTGTCGCCTAATAATACCAAAAACAAGTACA CCGGTTGCCGTGAGARACACAGTTAGAAGCCGGATCACCAACGAGCTG]
CCAATGCTCATCCGGARAACCAGATGATGCGCATTTTARATGATACTTTATCCGCCACCTTGATGAACAT! GAGCAGAAAT TGCTAGGGCCATGAAGAAGCCGATTGTCGTTAGC! TTGATTAT CARAC TTTTCGT.
CCAGCTCTCATCCGGTGCCATTGGGGTTTTGTTCAATGCTGGCCAGACTGTCCTC TGGT ACGAC GTCTTCTATATTTCGAGCTCAAGCGAAGAAGGCTGGARAGTTGCGCATTACACTGAGGAAACCACGCCGCCTTTGTTGTCCCGTGARATCGAAGTGGT!
GATTTTTTCCGCAAATACATGACTGCTCACCTTTCCGATGTCGCGTCTGGAGCACGCARGTCCTCGAGCCGCAGCAAAGACGTCTTTTTGCGCAGATACAC CTACATCATGTTTGAATTGAGCAAC AATTCAACTTCAAGGATCATCACAAGH
TGGTGATTTCCGAGCTGGGTCAGTACCTAACGCATATCACGCCGTCC GAGACGCTTCCTTTGGACTACGTTCTCAGTAACGGC: TTTATGAAAGTCCCGACGAGTACTTCAGTGTCAAGTATGACTTTATGAAGCACGCTCTCAGAGATAAGATATCGATACH
tacgctgeaggtegacTCCGGTTCTGCTGCTAGTGGTCat at gGACTACAAGGACGACGATGACAAGGATTACAAAGATGACGACGATAAGCTTATGGACTACAAGGACGACGATGACAAGGAT TACAAAGATGACGACGATAAGCTTATGGACTACAAGGACGACGATGACAAG
catatgraaccc: \GGCGCGCCACGCGCCACTTCTAAATAATAAGCAAGTAGCTTCGAATAATATCTTACTTCAGCGAGCTARATAGTTCCAATGCTGAGTATGGTCTTCATCATGGGCTCAATGCCAACGTAAAATTCAAGTTCARAGTTTTTACTTGATTACAT)
GTTTGTTCGCTTTTTGCCATTGAATCGACTGATCAA: AACTATTACTAGGTGCTTGTCCCARACCTCTGGCAGAATTAATATTGTCAAG! TTTGTTAGT TTGTTTGTCTTTGAAACCAACTGCTGACTGGCGATTGAAGAACTTGAAGAAACAGTGTTT]
TGTAAATTTGCAGTCTTCGARAGTTCGTT TCGCC TGTCTGATTTTTCCTAGGAGCC CACTGAATATGCACGCTCCC! AACTTGCCTCATCCTCTTACTGTTTTGTAAGTTGTTTGGGTCTAGTTCGTTAAACCAGT]
TTGTGTTTTCGTCAAACTCAT; TGCGGCCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGCAT TAATGAATCGGCCAACGC TTTGCGTATT GCTCTTCCGCTTCCTCGCTCACTGACTCG]
TGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAA: TAATACGGTTAT \GAATC; CGC: AAAAGGCCAGCAAAAGGCCAGGAACCGTAARAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCC
TGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAR
TGeTCacGeT TCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAG! CCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTH
GeaGAGC! TGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGAC! TATCTGCGCTCTGCTGAAGCCAGTTACCTTC A TAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTT)
TGTTTGCAAGCAGCAGATTACGCGCAGAAAA TCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACG

Other plasmids: pHM1143, pHM1145
OpSPC72 or GFP are inserted in place of OpCDC5 in pHM1143 and pHM1145, respectively.

Plasmid pHM1153

OpURA3 marker: 43..2135

hphNT1: 2287..3902

CM Venhancer,promoter-tTA: 5670..4982
tet07:5999..6269

OpACT1 TATA: 6294..6398

mAID: 6428..6631

hcd2-as: 6650..9757

Spacer-5xFLAG: 9758..9802

OpTEF1 terminator: 9988..10487

PHM1153
11423 bp
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m3CCAGCAAGTGGAGATGAAGAACGTGGGAGCAAGCGACGCGGATCCGAAAGLL:LLL.LL_LLJGGTTGTACTAAuLhL.JJL TGCTCTGTCTGCACAACTICTCACEY
CAGATATCATCCAACCGGTTTGCGTCTATGTTCATGCAACCAGTGAATGAAAACGAAGAGCCCAACTACTACAAGCTAATACGGCATCCCGTGGACATTA AGC ™ TAAAGTCATTCGACGAGTT TTTGAGCTTCAACTGATGT]
TCAGCAACGCAATTAT CGATATGAATCAGACAGAAACTTACAAATGG! TTGAAAT! GAAACGCAAAACTTGTTGAGCCTATTCCGGGAATCATCCAGCAATTAAAGCTCATTAATTGCCGCCTCTCATCTGGTTCATCAACATCTGGTTCTGTTCCTGGH
ATCTTAAACCAACTCTTTCGGAGTGCTT TTT GCACTTGTTCAAACATGTTTCTTCTCTAGAGCT! TGTT! TGAAGTCGTTGACGCAATCATTAAAACATCTG! CCAAAC' TGCAATGTTAGTTT \GGCGTTCACTTH
CTCTCATGAAGTCATTCATTTGCTTCTGCTCCACAATTTTCTGGAATTCTTGCTGTTC! TGAGTTGATCCATGGTGTATCAAAAATAAACTAATGAATTAT! AATTTTCAACATTTCCCTGAATAATAATCAACATGTATAAATCTTATGGAGAAAGGGCGAAG
TCTCACCCATCTAAGGTCGCCAGCAGACTACTTAATTTGATGGAATCCAAGCAAACAAACCTCTGCGCTTCTGTGGATGTGACTAAAACTCAGGAATTATTGGAGCTTCTTGATAAACTGGGCCCTTACATCTGCCTTGTCAAAACTCATATTGACATAGTAGAGGACTTCTCTT]
laTcancac TTTTACCATTACA TTGCAAAGARACACAACTTCATGATTTT GACAGARAGTTTGCT CACAGTCARACTA CATCCAAGT CGATATCACGAATGCACACGGAGTGACTGGTGCAGH
AATTGTTGAAGGTCTT: TAC T CACGTGGGCTTTTGATGCTTGCTGAGCTCTCTTC TCATTAGCTAC TCARA. TGTC TAGCGAAAAGCGATAA, GTCATTGGATTTATTGCACAGAGH
cC. AGGCGATTCTCT CAGTACAGAACTGTTGATGAAGTGAT \CAGGAACCGATGTCATTATCGTT TCceTq
|AAGTGGAAGGGAAGAGATACAGAAATGCTGGGTGGGAAGCTTACAAGCGGCGCATTGCTTAACGGCTTTCAGTTCTATATACATCGTCAAAATTGATTTTCGCTAAAATGCTGA ATATTT TACGAAAAGCCCAATAGAAGTCGCGGGAATACTAGTGAAGGACGATH
e CTATAGCAGAAGCCA 'CGCCATCGTT TAATATCAAATGTCTCAATGTAAG TTGAAGAAGCGACGCCGATCC! GAGTCTA
cTTTIG TGGATATTGGATTGCAAGC, TAGTTGCGGCGGAAGCTCCAGCAAGAAGGATAAACGTCAAATTCAAAGCTTTGAAAAATCTTGAATTCTTCTCCTGGTTTTCTTCATCATGAAAAAGT TTCGAGCGCCAATATTGATACCACTGTATAGCTGCT)
TTTGTCTTGTGGTACCCCTGGTTTTTCACAAGTTC tt t ttatta aGGGT" \GGCGCGCCAGATCTGTTTAGCTTGCCTCGTCCCCGCCGGGT]
acccaGeeaGeGAc: CCAGAATACCCTCCTTGACAGTCTTGACGTGCGCAGCTCAGGGGCATGATGTGACTGTCGCCCGTACATTTAGCCCATACATCCCCATGTATAATCATTTGCATCCATAC, TGAT GGCGH TTACGGCTCCT]
GCTGCAGACCTGCGAGCAGGGAAACGCTCCCCTCACAGACGCGTTGAATTGTCCCCACGCCGCGCCCCT! TATAAA, CACT TTCTTCTTTCATATACTTCCTTTTAAAATCTTGCT. AGTTCTCACATCACATCCGAACATAAN
CAACCATGGGTAAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTT TGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGQ
TTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGACAT ATTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGC] TGTCACGTT GACCTGCCTGAAACCGAACTGCCCGCTGTTCTGCAGCCH
GTCGCGGAGGCCATGGATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTGTATCACTGGC: TGTGAT! CACCGTCAGTGCGT]
CCGTCGCGCAGGCTCTCGATGAGCTGATGCTTT CGAGGACTGCCCCGAAGTCCGGCACCTCGT GCGGATTTCGGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCARTACGAGGTCGCCAN
carcTTCTTCT! TGGTTGGCTTGT. AGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGC: TCGCCGCGGCT TATGCTCCGCATTGGTCTTGACCAACTCTAT! GCTTGGTTGACGGCAATTTCGATGATGCAGCTTGGGCH
CAGGGTCGATGCGACGCAATCGTCCGAT GCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGATGGCTGT GTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTC GGAATAATCTCGAGTCATGTAAT]
GCTTACATTCACGCCCTCCCCCCACATCCGCTCTAACCGAAAAGGAAGGAGTTAGACAACCTGAAGTCTAGGTCCCTATTTATTT TATGTTAGTATTAAG! TCAAATTTTTCTTTTTTTTCTGTACAGACGCGTGTACG]
ATGTAACATTATACTGAAAACCTTGCTTGAG! TTT GCTCGAAGGCTTT TGT AACGAGCTCGAATTCTTATTACGATCCTCGCGCCCCCTACCCACCGTACTCGTCAATTCCAAGGGCATCGGTAAACATCTGCTCARN
CTCGAAGTCGGCCATATCCAGAGCGCC GGAGTCGT TAAATCCCGGACCCGGGGAATCCCCGTCCCCCAACATGTCCAGATCGARATCGTCTAGCGCGTCGGCATGCGCCATCGCCACGTCCTCGCCGTCTAAGTGGAGCTCGTCCCCCAGGCTGACATCY
GACAGTCTGCGCGTGTGTCCCGC GGCGCGGAGCCGCCAGCCCCGCCTCT! GTCGTCGTCC T AGGCCCTCGATGGT TTTTTCGTACGCGCGCGGCTGT GGACCCACTTTC:
ATTTAAGTTGTTTTTCTAATCCGCATATGATCAATTCAAGGCCGAATAAGAAC GCTCTGCACCTTGGTGATCAAATAATTCGATAGCTTGTCGTAATAATGGC TACTATC TCCCTTTCTTCTTTAGCGACTTGATGCTCTTGATCTTCCAATA]
GCAACCTAAAGTAAAATGCCCCACAGCGCTGAGTGCATATAATGCATTCTCTAGTGAAAAACCTTGTTG TAAAAAGGCTAATTGATTTT ATACTGTTTTTCTGTAGGCCGTGTACCTAAATGTACTTTTGCTCCATCGCGATGACTTAGTAAAGCACATCTA
AAACTTTTAGCGTTATTACGTAAAAAATCTTGCCAGCTTTCCCCTTCTAAAGGGCA TGCCTATCTAACATCTCAATGGCTAAGGCGTCGAGCARAGCCC TTACATG TACAATGTAGGCTGCTCTACACCTAGCTTCTGGGC!
GGGTTGTTAAACCTTCGATTCCGACCTCATTAAGCAGCTCTAATGCGCTGTTAATCACTTTACTTTTATCTAATCTAGACATATGAATTAATTCGGGCCGCGGAGGCTGGATCGGTCCCGGTGTCTTCTATGGAGGTCAAAACAGCGTGGATGGCGTCTCCAGGCGATCTGACG]
TTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGC! TGTTACGACATTTTGGAAAGTCCCGTTGATTTTGGT ACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAAC]
GCTATCCACGCCCATTGATGTACTGCCARAACCGCATCACCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAAT CATTTACCGTCATTGACGTCAAT. CTTGGCATAT
CACTTGATGTACTGCCAAGTGGGCAGTTTAGCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCAT TATTGACGTCAATGGGCGGGGGTCGTTGGGCGE! CAGGCGGGCCATTTACC! 'GTAACGCGGAA]
TCCATATATGGGCTATGAACTAATGACCCCGTAATTGATTACTATTAATAACTAGTCAATAATCAATGTCAACATGGCGGTAATGTT TGAGCCAATATAAATGTAC CGTATGCAATGGGCCAAGCTCCTCGAGTAATTCGCGCCACTTCT]
AAATAAGH AAATTTTAAAGTGACTCT T ACGAAAATTCTTGTTCTTGAGTAACTCTTTCCTGTAGGT TTGCTTTCTC: TCGCTCTT.
TTGACCACACCTCTACCGGCAGATCAATTCCTCGATCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTT. CTCCCTATCAGT! AGTGAAAGTCGAGTTTACCA
CCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGT! AGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGCTCGGTACCCTTGTT]
AGTTGTCCTCTCAGTTTT TTTTAT CTTGTTTTGTAAATTAGATCTTTCAATTGGTTGGAATCATCTT. ARA( TCCACTAGTGGCCTATATGGGTGCT TGCTTGTCCAAAAGACCCTGCTARACCTCCTGCCAAG
GCTCAAGTTGTAGGATGGCCACCTGTTAGATCATACAGAAAGAATGTCATGGTTTCTTGTCAAAAGTCTTCAGGT! CAGAAGcTGCAGCCTTTGTTAAAGTATCTMGGMGGTGCccCATATTTGAGAAAGATTGACTTAAGAMGTACAAGggtgctggagcaggcch)x
TGCCTTACAAAAAAGGAAAGCCTGTACTGGAATTGTTCCGTGAAAC ‘GATGACAATGATAACTATACCG TTTGAAACCGCGGAGCTCATCACAACAACGAGAAAGTTTCTGGTGCAGCAGTACGAAATTGATAACGCCTTAAAAGT TTTGAATCCTAACAATGTGCH
[CCACAACAACCGGCGTTCTTCTACACTTGGGCAACAGACTGGTACTAAAGAGCAAA. TATCTGTTCAACAAATTCGCACTGTCATCGCAACGCTTACTCGTCTCCTGATGTAATTC] TCAGTCTAATCGCCCAAGCTATCTAAAGCACAATTCCTATGCT]
ATGACTGATCTCTCTCCC ARAGTACACAAAGCTTARACATGT AGGCGCGTACGGCGGGGTCTACCAGGCTAAACATGCTGACACAGGAGAAATATATGCGATGAAGGTCATTGAGCTTGACCACACGCACTCAGACTCTTACTCTAAAAGCGGCTTGH
CAGTGAATGATAATCAGCACTTGATGAATGAGATCCTCATTATGAAGCAGTTTGACCACGTCAACGTCGTTAAATTGTTCCATTATCACGTCAACK TGTCTATGAATTTGATAGY! TACTGCGAAAGTGGCTCTTT TCGTTACAGAGCARAGGGACCATTACH
ccaacTTGAAGT CAGACGCT TGTATCTACACCAGAAACGCTTCATCCACAGTGACATTAAAGCAGCGAACATTCTGCTCAAAAACGGCGTCATAAAGCTTG! 'GGT CAAATTTGACGCTAAGGATGACGTGGAA
|ACGTTGAAGGACAAGAGAAAGGAAGC TTCACCTTATTGGAT C TCATTAGACTGCA T CCGCTTCCGACATTT TTT TAC TGCTAACCACTCAGCCACCTTTCTACCAGCATGATCCATTCCCAGCTTGT(
AcGCGATTGGAT: CCCCCGATATACCATCCGGGATATCTCGCGAATGTTTCCAGTTTTT! TTGGGTGTTTCCAACAGGACAGGA TAGACTCAGTGCAGAGCAGCTTCTTCGACATCCCTGGACTCAGGGAGAAATCAAACACGATGAGTCACATAGGT]
cAGTCTCAACCGE! T 'CGGCTTTTTGAAACAATACAATGAGACATTCCAGGACAATTACGATAACGATTTTGAAGAGCTATCCATAAATTTATTGATGACTATCAATACCATGAATA, AAGAGTCCATGTCAGGGGAAAGCGA]
GACGATTTCATGGATGTTTT T T \GATCTTGACATT! CACAAGCAAACCGAC AAAAAGAGCATACATTCAAGACTTGATCGACCGCACAGAGCAAGCGGC TGCAGCTGATTTAC TGTGACTGAAGATH
ATGAGTTT AGCTACACGCAGGCGTGAATTTTGTGATCAAATGC AAAATTTGTCTACAAGCTTACCTCGAGACTGTTGACGGAGGTTTCAGACGATTGCAAAATTGAGCTTATGAAGATTGCGGTCGAGCTCTTCCGACACGACACTCA
TCGAGACTCATCAAAGCATATTAC GTTTTCACATATTTGTCCATGCTTGTGAAGTCCAACTTGCCAACTCTGTCTCTTATTTCAACTGATATCTGTGAAGT TTT
TCTATGAGGCAAAATTCATGCGTTGAGCTGCTGCTTGAACTTTTCAGGAATGAGAAAATTGAGAAAC, TCCTCGATCCTGATTACACATTCTGTTCCGAGACTGCTTGCC TTT AATATACGGGGCCACAT GAAACACAACTAGCGGTGGCCGCTA
GACCGTCAAACTTCTTGCTAAAGTAGCTCATTACTGTTCCTACAACCTTCGAGGCAGATTCTTTACGGGTGATTTCTTTGCATGTCTATTC. AAAACTGCCACTCGAGTCCAAACTC
TTTGAA TTCACAGATCCAGCAGATCTTTGACCAGCTTCTT TCTCTTCGGAAGAGTGCTCCAAAGCATACGAA. TGT \TGCACAATACCCATTCTTCAAAAGCTATGCACTTTGGACTCCAACAGGCAGGTGGATTTACTGTCTACTAG]
|AGTATCGAGCTTTTCAACCACTTGCTGAAACTCTTTGCCAACTCAAAACGGAACGAAAACATCAGGAACCAAGTGATTGATATCTTTACAGCCGCGGCCGGCAATCCCAAACTATCACAGGTATGCA TAT AACTGAAATACTGATTAATGTTCTTGACGACCCCH
AT TACCGACTTACGGCAATTCGARACATAAGGTGCCTCGCGGAGACAGAGAACGACATTCTTGAT GCTGAA A TTGCTTCTCAACA AGCATGAGACTCGATAATGACCTCGATCAATTTTTCGTGGAATTTATCCAAGTGCTCGAGAAACH
CCGTGACAAATGGGTTCATTCGAACAGARAATACACTCAATCATTCAGCATCTATAAC! TGTGCTCCTCC! CTAAACTCGTTGTTCGAACGGCTGTCACAGCCGGAACTAGTCGATCCCCTGTTGGTTCTTCAGCTTTTCCAGGTCTTGTACAGTCGCACGCC]
cAGAGCTTTGTGCT: TT CAGCGTTTCGGGACTTTCGGGACGAATTACTARAACGAAGTGGGCCT! GCTC) TGATCGACATCATTGACGACATTTT ACGC TCCGGTTCTGCTGCTAGTGGTCat )
CAAGGACGACGATGACAAGGATTACAAAGATGACGACGATAAGCTTAT TACAAGGACGACGATGACAAGGATTAC! T CGATAAGCTTAT! "TACAAGGACH 9TAACCC GGCGCGCCACGCGCCACT]
TCTAAATAATAAGCAAGTAGCTTCGAATAATATCTTACTTCAGCGAGCTAAATAGTTCCAATGCTGAGTATGGTCTTCATCATGGGCTCAATGCCAACGTAAAATTCAAGTTCAA. TACTTGATTACATGTTTGTTCGCTTTTTGCCATTGAATCGACTGATCARATATT]
ATAAACTATTACTAGGTGCTTGT \CCTCTGGCAGAATTAATATTGTCAAGA! TTGTTAGT TTGTTTGTCTTTGAAACCAACTGCTGACTGGCGATTGAAGAACTTGAAGAAAC) TTTTGTAAATTTGCAGTCTTCGAAAGTTC
TTTTTCCTAGGAGCCGTAGGTACCACTGAATATGCACGCTCCCT CAACTTGCCTCATCCTCTTACTGTTTTGTAAGTTGTTTGGGTCTAGTTCGTTAAACCAGT TTGTGTTTTCGTCAAACTCAT! 'GATGCGGCCGCGGA
TcTGCcagTCTCCC! GAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAACGCGC TTGCGTATT TCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGC! q
AGGCGGTAATACGGTTATCCACAGAATC ACGC] T AAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACARAAATCGACGCTCAAGTCAGAGGTGG]
craacce TATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTT CCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGG. TGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTC
CTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAAC AGAGC! TATGT TGCTACAGAGTTCTTGAAG
TGGTGGCCTAACTACGGCTACACTAGAAGGA TTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAA TAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGC TTTTTTTGTTT GC GCGCAGAARA TcTd
AAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACG

Other plasmids: pHM1152
OpCDCS5 is inserted in place of hcd2-as in pHM1152.

Plasmid pHM1177, pHM1198-1

OpTEF1 terminator: 4..503
OpLEU1 marker: 2495..4399
OpADHI1 promoter: 4402..5166
OsTIR-9myc: 5167..7278
OpTEF1 promoter: 7827..8326
TetR’: 8327..8947

OpSSN6: 8948..10906

°
5

TAAGCAAGTAGCTTCGAATAATATCTTACTTCAGCGAGCTAAATAGT TCCAATGCTGAGTATGGTCTTCATCATGGGCTCAATGCCAACGTARAATTCAAGT TCAA, TTACTTGATTACATGITTGTTCGCTTTTTGCCATTGARTCGACTGATCARATATTATARACTATY
TACTAGGTGCTTGTCCCAAACCTCTGGCAGAATTAATATTGTCAAG! TTTGTTAGT TTGTTTGTCTTTGAAACCAACTGCTGACTGGCGATTGAAGAACTTGAAGAAACAGTGTTTTGTAAATTTGCAGTCTTCGARAGTTCGTTGATATTATCATCGCCAGAGGA
TAATGTCTGATTTTTCCTAGGAGCCGTAGGTACCACTGAATATGCACGCTCCC! AACTTGCCTCATCCTCTTACTGTTTTGTAAGTTGTTTGGGTCTAGTTCGTTAAACCAGTTTGTGTTTTCGTCAAACTCAT gea:
acgg

tcaatct t g g tegttea

tegty agtcta
ag tggty

g ggttal ta

tgctcal

ageg atta ttattgtctca gaatgta:
a TCCGTACATCGCCATCGGCACTCCATCGCTTGCTACTGTCCGARACTTGATCCAG: T CGGCTAGTATCGT GGAACAACCAAGAAGGTGAACTTGGA CAATTTGATTGH
|AGACCAGCTTGGAGACTACGGCATCATCTGTGTGGAAGACATCATCC, TTGCCACATT! GACTCGTTC TCAAGTTTTTGGATCCATTCAAACTTAGCCCACCTGTGCACGGCTGGGGCCCTCTTAGTAAGCTGAAACGTCTTGAGCTCAGAGAGGAY
|naGccAARGGTGAACAATGCGGCCACTGCTCCACTC TCGACATCGACCAGTTTGTGTCTGAGCAGATCTGAGTGGGTGAGTACGTAAGCGGTTT ATACGAAATAAAAAGACAGGAATGAGTAAGTGGATGGTTTTTCAATTTTTCCCGGTACCGGCGCARAATA
GTTGCATCATTTTGCAATCATGAGTAAGAACATTGTGCTTCTCCCTGGTGATCACGT cC TTGTT \GGCCGTCAAGGTTCTCGAGGCTGTCTCGTCGGCAATCGGC AACTTTTCCAAGCACCTGATCGGCGGTGCCTCGATCGATGCTTAT
GTGCCATTGTCCGACGAGGCCCTCGAAGCCGCCAAGAAGGCTGACGCCGTTTTGCTTGGAGCCGTCGGAGGACCTA: ACCGGCTCCGTGCGTCCTGAGCAGGATCTGTTGAAGATCA A TCAACTTGTACGCGAACCTGCGTCCATGCAGTTTTGCTTCCH
|ACGCTCTTCTGAAGCTATCTCCACTGARATCAGAAATCGTCAAGGGCACTGACTTTGTTGTTGTGCGTGAGTTGGTTGGTGGAATCTACTTTGGTGACCGC: CGGCGACGGAGTTGCCAGCGACACTGAGAGCTATTCTGTTCCAGAGGTGCAGAGAATCACGA]
AATGGCGGCCTTTTTGGCGCTGCAGAGCGACCCACCGCTGCCACTGTGGTCGCTGGACARAGCCAACGTGCTTGCATCCTCGCGTTT GGAAGACTGT CATCAAGAACGAGTTCCCGCAGCTGACGGTGCAGCACCAGCTGATCGACTCGGCAGCCATGATT
TTGGTCAAGTCGCCAACGARACTCAACGGTGTCATTGTCACCAACAACATGTT GACATCATCAGTGACGAGGCC: TGATTCCTGGGTCTCTGGGCCTGCTGCCTTCTGCCTCGTTGGCGTCTCTGCCAGACACARACA TTTGGTCTTTACGAGCCCTGCCACH
lccrceecaccacaTT CGGGCAAGATCAATCCATTGGCCACAATTTTGTCTGCCGCCATGATGCTGAAGCTGTCGCTGGACTTGGTGGATGCCGGCCGTGCGATCGAGCAGGCCGTCAAGAACGTCCTGGATGCAGGTATCATGACTGCCGATTTGGGT TecTd
aacacace TGGTGATGCTGTTGCGC T GCTACTCAAGAACTAAAT. A CTCGAATAATTCCTAAATAATCCCAAAAATCCTAAACACGCACGCCTCACAGATTTTATTTTTTTCGACGCGACGCTCTATTGTTTATTTTTT)
|AGCTTTTCCATGTCAACATGAGATTCGGTGTCGTATTCGTGATCACCCAAGTCCTAGCAGACTTTACGTATTTGGGTTGCTACAGCTCGGATGCCATTTCCGGCCTGACCAAGAA TCGTACACATGGCAGAGCTCC: TTGCACGGAGCAGTGTTCGGGACACGCAGT]
TGCTGCATCtggtttttcacaagttcATTTGTCACACGGCACCTCGAAGTTGCACTTAACTTTGCGCTTCTTGCAGCTGAGACATGTCTTGGARATAC GCCGTAGCTT GAGCCTAGTARACTCCH TTCCTCTTCTCCGAAGGCACTCT]
TCCGCAGAAGCCATAAATTATTTGARATCAGARATGT: GATATAAACACCCCTGC CCCCGATTTTTTTCGGGTGATCGTAT TACTATGAGCCCGCAGATAACATCTGACTTTACATTAAGGCAAAATTCTGGTGTAGGGTGTCCGCAGGCCGAGTH
|ATGCTGACCGGTACGCACCTTTTTCGTCCGTTGTGGTGTGCTGCTTCATGGTCAATTTTTTTTAGCTCAGATGACATCGGAAGGTGTTCCTACARAGCACACCTCCAATTCGCCGTARAACCTCGGAGTARATCATTCTCCCTGTAGTGTAAACTAAGCTGATGAGGCGTTCGG]]
|AGATCCAATTGGACACACCCCGTCATGGGGTGTGAAATACCCCGCCACGGCCATCCGGCAGCCCCACTCCACCACTTTGGGTTGAATATGGTCCAAT ARATTTTCGGACATTGGAAATCACCCACTCGGAGTAAAGCAACTCGTAGTGACTGAAAAATAAGACGT]
caTc; TGCAAC: TATAAATACGAGACACTTTTCCCTCTTCTTAGGCATCCTTCTATCAATCAATCAATCAATTTARA! TGGT CATCTTCAGCTTCCTGCCGGCGCAGCGCGACCGCAACACGGTCTCGCTCGT]
TGCAAGGTGTGGTACGAGATCGAGAGGCTGAGCCGCCGCGGCGTCTTCGTGGGCAACTGCTACGCCGTGCGCGCCGGCCGCGTCGCCGCGCGGTTCCCCAACGTGCGGGCGCTCACGGTGAAGGGGAAGCCCCACTTCGCCGACTTCAACCTCGTGCCCCCCGACTGGGGCGGLT)
|ACGCGGGGCCGTGGATCGAGGCGGCCGE CAC TC: . TGGTGGTGT CGAGAGCCTCGAGCTGCTGGCTCGCTCGTTCCCGCGGTTCAGGGCTCTTGTTCTTATCAGCTGC GCACTGACGGGCTAGCCG]
[CGTCGCGAGCCATTGCAAGCTTC TGGATT GGAAAATGAAGT! TCGAGGGCCTAGGTGGCTTTCCTGCTTCCCTGATTCCTGCACATCACTTGTCTCATTGAATTTTGCCTGCATC TGCTGGTTCACT TTGTTAGH
cGTccceanaceTac TTT TGAATCGATCTGTATC ACTTGCAAAGATACTACTGCGTACCCCTAACTTGGAGGATTTGGGGACAGGGAATTTGACAGATGACTTCCARACTGAGTCCTACTTTAAGCTTACCAGTGCTC! TGCAAGATGT]
i TTTGTCTGGATTCTGGGATGCTTCTCCTGTTTGCCTGTCATTTATCTACCCCCTGTGTGCTCAACTGAC! TGAACTTGAGCTATGCCCCCACACTTGATGCTTCTGACCTTAC! CGCTGTGT! TCCAACGCCTTTGGGTACTGGATT
TATCTCGGACARAGGCTTGCAAGTGGT! TCCAGTT GACTTGCAAGAACTC: TCCATCAGATTTCTACGTAGCTGGTTATTCTGCAGT TTGTTGCAGTATCCTTGGGCTGTCCAAAACTGAACTCACTACTGTACTTCTGTCACCAN
|ATGACTAATGCTGCACTAGTTACTGTCGCCAAGAACTGTCCAAATTTCACACGATTCAGACTTTGTATTCTTGAGCC CTGATGTTGTGACAAGCCAACC: GGCTT TATTGTTCGTGAGT T CGTTTGTCAATATCTGGT]
TTCTCACAGACAAAGTTTTCATGTATATTGGGARATATGCAAAACAAC! TGCTTTCTATAGCATTTGCTGGTGACAGTGAT TGCATGTTATGAATGGATGCAAGAATTTAAGGAAAC' CCGTTTGGTGATGCTGCACTCTTGGH
(GAATTTTGCTAGGTACGAGACAATGCGATCCCTTTGGATGTCATCTTGCAATGTCACGT TARAGGGGTGCCAAGTCCTTGCGTCAAAGATGCCGATGCTCAATGTT TCATARATGAGC T AATGAAAT CAT! TCTGCCT T
[, TACCGCACAACTGCTGGGGC TGAT C TTT AATCCTAgtcgacTCCGGTTCTGCTGCTAGT ACARA: TTTCTGAAGA TGAACGGGGAACAARAGCTAATCTCC TTGAACGGTGAACAAAAAT
TAATCTC, TTGAACGGATCCTC ACAAAAGTTGATTTCT TGAACGGTGAACAAARAGCTAATCTCC ACTTGAACGGTGAACAAARATTAATCTC. TTGAACGGATCCTCTAGAGGTGAACAAAAGTTGATTT]
¢ AACGGTGAACAAAAGCTAATCTCC! ACTTGAACGGTGAACAARRATTAATCTC. TTGAACGGATCCACTAGCTARAAAGTggaacgatca C

atgal geg
gotg tagaa ga

aacattcta ttacg TGACTGACTGAC TTTGCTTGTGTGCTGTTGCGGTGTTCTTT! q
ACTTTTCAAATATAACCAGGGCCGTCAATCAGTTTCTCACTGGAAACGCAATTCTTTCACAGCT AACCTTGCTCAGGTAAGTC. T AAATAACTAGATACTAATATCGACTCAATCGGCTATAGAGGGAATTAGTGCACAATCAATATCGT]
|ATAATGTGCCAGAATTCAACAACTTTTTCAGCTCATTT ARAC( TGATTGATGCACTGGATGCGCAACAGAATGAAAACTAATAGACCATTTAGCAGTCTTTATCGAAGGTGAACAATTAAATTAAATCTAATTACCCGGCATTAACTTCCGGGTAACCAAN
CTTTAAGGCCGARAATTTTTGCGAT GAATTGAATA! TTGACCTGAAAAATTTTCTTCAGCAGCTTTTTCAAAGACTGAAAACTACAAAAtGTCTAGAT AAGTAA AGCGCATTAGAGCTGCTTAATGAGGTCGGAATCGAAGGTTT]
[AACAACCCGTARACTCGCCCAGAAGCTEGGT! \GCCTACACTGTATT TGTAARAAATAAGC TTGCTCGACGCCTTAGCCATT T ACCATACTCACTTTTGCCCTTTA2AAGGGGAAAGCTGGCAAGATTTTTTACGCAATAACGCT]
AAAAGTTTTAGATGTGCTTTACTAAGTCATCGCaATGGAGCAARAGTAC! ACGGCCTACAGAAAAACAGTATGAAACTCTCGAAAATCAATTAGCCTTTTTAT CA TCACTAGAGAACGCGTTATATGCACTCAGCGCTGTGGGGCATTTTACTT)
TAGGTTGCGTATTGGAAGATCAAGAGCATCAAGTCGCT: ACCTACTAC GC TATTACGACAAGCTATCGAATTATTTGATCACCAAGGTGCAGAGCCAGCCTTCTTATTCGGCCTTGAATTGATCATATGC ARAACH
|ACTTAAATGTGAAAGTGGATCTATGGACCAGCAACTAATTGCACAACAAATGAACGGCAATCCTGTCTCGCTGGGTTCTC TTCGTCATTAGAAGC TT CAAGAARACGC ATTGCAATCGGAACGTGTGCAGAT TCGGAAATGTCGA]
anGGeeaT TTTCTCCACAGCATTACGGTATACCCCARATAATCCAAAGGCTTTGACACAGCTCGCCAACGTTTACAGAACAAGAGAC TTTGCCGAGGC TCTGTACCGCAGAGCCTTGTCTTT CAGAACAACGGTGARACGTGGGGTCTTCTCGGG]
ACTGTTACCTGATGCTAGACGACTTGCAATCTGCCTACACCGCCTATCAGCAGGCGCTTCTCAATCTGCAGAACCTGAGCGTTC ATTATGGCATGGAATCGGTATTTTGTAT TACGGCTCTT TTTGTC TTTTGGAAATGGH
CCCTCAGTTCGACAAGGCGAACGAAATTTACTTTCGGCTCGGAATCATCTACAAACTTCAGGGCAAATTGTCTAAAGCCCTGGAATGCTTCC TGTCCATGCCTCCGGCCCCTCTGACCCAGACC TTTGGTTCCAAATAGGGTCCGTCTTGGAGCAGAACAGA
GACTACAATGGTGCCAAGGAGGCCTATGAGCGCGTGTT \CAACCCTAATCACTCCAAGGTTT CAACT! TGTTTGTACTCACAGCAGGAAGCCCCATTCCACGACTTCGACGTGGCCCAGCAGCTCCTGAGACAATCGATTGAACTCAACAATGCAGACGCC]
|ACTCTTGGTACTACCTTGGCCGT TGT GCAAGACTATCCGAATGCTTAT TTTCCAGCACGCCGTCAATATCGACTCGAGAAATCCAACGTTCTGGTGCTCTATCGGTGTTCTATACTACAAAATCAGCCAGTATAAGGACGCGCTGGATGCATACACCAG
AGCCATCCGTCTCAATCCTTATCTATCCGAAGTCTGGT TCTCGGTACTCTGTACGAGACGTGCAACAAC TGCTCTCGACGCCTACCACCGCGCGGCATCTCTCGACCCTAGCAACCCACACATCCAAGAAAGACTCATGCAGCTCACCAAGTACCAGAAN
GAAGGCGGTGTGCCACCTCCTCCCCCTCAAAGCCACCACCARCTGACCATGCCTACGCAACAACARGTGCTCCARCAGCAACAGCAACAGCAACAACAGGAACAACAACAGGCTGCAGGGCCTGCACCGGCGCAGCTCAAGGTGGGCCAGCAGTCAGGARTTTTGAACGCGAAG]
TGG! CACACCTGAACCH TAATGGTGT GAGAAGCAGCGGAGCCACC CACAAAAGAAACAGAAACTTGAGTCTGCCGAGGCTATTGACGCCACCGAGTCGGCCACTTCGGCCACTCCGAGAGAGCCCTCAGAGCCTGCTCAGCH
CGCTCAGCCCGCCCCACCTGCCCAACACGTTCCACCCGCTCAGTCTTCTGAGTCTGTCGCGCCCGCARAGAC! CTACAATCGAACTGAAGCCCATGGAAAAGGA GAGCTGAAAAAGTCGTC TGAAGGAGC: GGGCCETT]
TCAAGCGARGCTCCTGT GACTACGATGACGAAGACGAAAAAGACGACAACGACAACGACGAGCAC CACCGAGCCTGCGGACGTAGAGC! CAACGGATGCTAGAGGTGAAACACGCT]
crceceaccs TGTGGARAATACCAAGCCTGAGACTCCGGCCGACGCAACAGAGtaa

Other plasmids: pHM1198-2, pHM1200
OsTIR (F74G)-9myc or OsTIR (F74A)-9myc is inserted in place of OsTIR-9myc in pHM1198-2 and
pHM1200.

Plasmid pHM1201

OpTEF1 terminator: 4..503
OpADEI12 marker: 2495..5032
OpADHI1 promoter: 5051..5815
OsTIR(F74A)-9myc: 5816..7927
OpTEF1 promoter: 8494..8975
8976..9596

OpSSN6: 9597..11555

pHM1201 TetR’ .

11,558 bp

TAAGCAAGTAGCTTCGAATAATATCTTACTTCAGCGAGCTAAATAGT TCCAATGCTGAGTATGGTCTTCATCATGGGCTCAATGCCAACGTARAATTCAAGT TCAA, TTACTTGATTACATGTTTGTTCGCTTTTTGCCATTGARTCGACTGATCARATATTATARACTATY
TACTAGGTGCTTGTCCCAAACCTCTGGCAGAATTAATATTGTCAAG! TTTGTTAGT TTGTTTGTCTTTGAAACCAACTGCTGACTGGCGATTGAAGAACTTGAAGAAACAGTGTTTTGTAAATTTGCAGTCTTCGAAAGTTCGTTGATATTATCATCGCCAGAGGA
TAATGTCTGATTTTTCCTAGGAGCCGTAGGTACCACTGAATATGCACGCTCCC! AACTTGCCTCATCCTCTTACTGTTTTGTAAGTTGTTTGGGTCTAGTTCGTTAAACCAGTTTGTGTTTTCGTCAAACTCAT gea:
acgg

tcaatct t g g tegttea

tegty agtcta
ag tggty

g ggttal ta

tgctcal

agcyg atta ttattgtctca gaatgta
a ARCGA AACGACTGCGACTTCTCAACGCTGTCGACGCCGCCTGATGTGCACTCAATTGCAACCCTTTTCAAAAGATACCTGCGAACACTGAAAGTGACGGTGATCCCGGAGGAAGAGGCCAAGGAGH
TTATGTCACTCACACT! \GACCA( TTCCGTGCCAAAGGTGAAGGAGACACTGCAAAAATTGCCAACTTTGAACTTTGACGTCCTATACGTACTGTTCAGATACTTCC TGCTCAAACACAAAGAGCTCAAC, 'GAGTAT" GCGCTGAGCGTGTT)

TGGCTCCCAATCTCACTCCCTTTGACGGCGCCH TTGCTCGGAACTGCTGACCAATTACAAGTACTACTT! ‘GAA, TGCGCTAGTGCTACCATATCT GTAATATGCACTATTTCATAGATAATAATATCCAAGTCAGCAAAATAT]

TAATTTAATTTAATTTACATGGACTCAAAGGTCGTTGGAATTTT GGCCAGCTCGGCCGCATGATGGTCGAGGCAGCCAGCCGGCTGAATATCAAGAC! TTCTT: CGGTGCAGATTCACCGGCC TCAATTCCAGTACAGAACACAT]
caceGeTceTTC, T GGCCATCCGCAAGCTCGCGGAARAATGCAACGTGCTGACCGTC T 'AC TGTT: CTT AAAGTGCAGGAGCAGACTTCCGTC CATCTCCTGAGACCATTGCTCTT. GGACAAATACTTGH
AAAAAGAGCATCTGATCAGAAAC TCGCGGTTGCCGAGTCCACTGCTGTTGAAAGCACTTCAGGAGCCTTGCAATCTGT CAGA/ 'GGATACCCGTACATGCTCAAGTCCAG! TGGCTTATGACGGT TGTTGT T GAT)
cccacacae! C AGACC( TGAAAAATGGGCTCCTTTCACCAAGGAGCTAG TGGTTCGGGGTCTT \GACGTCCATGCCTACCCAACCGTAGAGACTATTCACAARAACAATATCTGCCAC) 'GTTTGCACCTGCY
CGTGTCAATGACACCATACAGAAGCGCGCGCAACTCCTGGC TGTCTGCATTT GGAATTTTTGGTGTCGAAATGTTCCTGCTTCCAAATGACGAGTTGTTGATCAACGAAATTGCCCCTAGACCGCACAACTCTGGACATTACACTATCGACGCGT)
GCGTGACGAGCCAGTTT CCACATCCGTGCCGTTTGCAGTCTGCCGCTACCAAAGAACTTTACTTCTCTATCCACACCATCTACCCATGCTATCATGCTAAACGTGTTGGGTAGCTCTAACCCAGAAGAATGGTTGCAAAAGTGCAAGAGAGCGCTTGAAACCCCACACG]]
GTCGGTTTACCTGTACGGAAAATCCAACAGACCGGGCCGGAAACTGGGTCACATCAACATTGTCTCCCAGTCCATGGACGACTGCATCCGTCGTC ATAGACGGCCAATCCGACACACTGARAGAGCCTARAGACAACATACATGTTGCAGGAACTAGCAGCAAACCH
CTCGTCGGCGTGATAATGGGCTCAGACTCGGATCTGCCTGTGATGTCCGTTGGTT TAT GGCTTTTGGTGTTCCTTTC TT. TTGTGTCTGCCCACAGAACGCCTCAGAGAATGGTCAAGTACGCTGCCGAAGCCCCAGAGAGGGGAATACGGTGCATCA
| TCGCTGGTGCTGGGGGAGCTGCCCATCTACCAGGAATGGTTGCTGCCATGACTCCATTGCCGGTCATTGGTGTTCCCGTCAAGGGATCGACTCTCGACGGAGTCGACTCGCTGTATTCGATAGT TCAGATGCC: TGCCTGTGGCCACTGTTGCCATCAACAATGCCA]
CAACGCTGCGCTTCTGGCCGTGCGTATTCTTGGCTCGTCCGACCCCGTGTATT AGATGGCTAAATACATG, T AAT TTCTTGAAAAAGCTGAACGACTGGGCTCTGTTGG! ATACCTTAACAA. 'TAAATTAATTCAN
TTACTAGCATTTATTTTTTGAAAATAAAAAATCAAAAAARATTTCCTTTTCATGTTCGCCAGTCACGTTCGATATTTTTCCACATCTCTGCGATTGCGCGCCATCAAAGTGCCTGACAACGCGCCTACGCT TCTGCTTGGCTCAAAAAACTGGCTAGGTTCTCGH
TTACTCCAAAACCTTCACGCCCCACAGAATTGCCTAAATCAACTTACGAGATACGACAAGTTTCGGAGCTCGAGTCCGAAACAAACCCAGACTTCATCAAACTCAGGCTCCCCGGTGGGARACACGTCAAT TTTGTCACACGGCACCTCGAAGTT]
GCACTTAACTTTGCGCTTCTTGCAGCTGAGACATGTCTTGGAAATAC! GCCGTAGCTTGGTTATGTCGAGCCTAGTAAACTCCGC TCCTCTTCTCCGAAGGCACTCTCTCCGCAGAAGCCATAAATTATTTGAAATCAGAAATGT GATATAAACH
CCCCTGCACGGGGCTGCACCCCGATTTTTTT TGATCGTATGATGCTACTATGAGCCCGCAGATAACATCTGACTTTACATTAAGGCARAATTCTGGT CCGCAGGCCGAGTAATGCTGACCGGTACGCACCTTTTTCGTCCGTTGTGGTGTGCTGCTTCATGY
TCAATTTTTTTTAGCTCAGATGACATCGGAAGGTGTTCCTACAAAGCACACCTCCAATTCGCCGTARAACCTCGGAGTARATCATTCTCCCTGTAGTGTARACTAAGCTGATGAGGCGTTCGGCAGAT! TTGGACACACCCCGTCAT! TGTGAAATACCCCGCCACGG]
CATCCGGCAGCCCCACTCCACCACTTTGGGTTGAATATGGTCCAATTGTTATGT TTTTCGGACATTGGAAATCACCCACTCGGAGTAAAGCAACTCGTAGTGACTGAAAAATAAGACGTCATC TGCAAC TATAAATACGAGACACTTTTCCCT]
TTCTTAGGCATCCTTCTATCAATCAATCAATCAATTTAAAATGACY TGGT: CATCTTCAGCTTCCTGCCGGCGCAGCGCGACCGCAACACGGTCTCGCTCGTCTGCAAGGTGTGGT GATCGAGAGGCTGAGCCGCCGCGGCGTCTTCGT]
GGCAACTGCTACGCCGTGCGCGCCGGCCGCGTCGCCGE TTCCCCAACGT TCACGGT! CCCACGCCGCCGACTTCAACCTCGTGCCCCCCGACT TACGCGGGGCCGTGGATCGAGGCGGCCGE CAC GAG!
AGCTCAGGAT TGGTGGTGTCCGACGAGAGCCTCGAGCTGCTGGCTCGCTCGTTCCCGCGGTTCAGGGCTCTTGTTCTTATCAGCTGC TTCAGCACTGACGGGCTAGCCGCCGTCGCGAGCCATTGCAAGCTTC! TGGATT GGARAATGH

T TCGAGGGCCTAGGTGGCTTTCCTGCTTCCCTGATTCCTGCACATCACTTGTCTCATTGAATTTTGCCTGCATC, TGCTGGTTCAC! TTGTT. G CAAACCTGC! TTT TGAATCGATCTGTATCGGTAGAT]
|ACACTTGCAAAGATACTACTGCGTACCCCTAACTTGGAGGATTTGGGGACAGGGAATTTGACAGATGACTTCCAAACTGAGTCCTACTTTAAGCTTACCAGTGCTCTGGAGAAATGCAAGATGTT! TTTGTCTGGATTCTGGGATGCTTCTCCTGTTTGCCTGTCATTT.
| TCTACCCCCTGTGTGCTCAACTG! TTGAGCTATGCCCCCACACTTGATGCTTCTGACCTTACAAA TTAGCCGCTGTGTGAAGCTCCAACGCCTTTGGGTACTGGATTGTATCTCGGACAAAGGCTTGCAAGTGGT TCCAGTT GACTTGCH
|AGAACTCAGGGTATTTCCATCAGATTTCTACGTAGCTGGTTATTCTGCAGTGAC: TGTTGCAGTATCCTTGGGCTGT ACTGAACTCACTACTGTACTTCTGTCACCAAATGACTAATGCTGCACTAGT TACTGTCGCCAAGAACTGTCCAAATTTCACA
TTCAGACTTTGTATTCTTGAGCC: TGATGTT GCCAACC! GGCTTTGGAGCTATTGTTCGTGAGTGCA; AACGTTTGTCAATATCTGGTCTTCTCACAGAC TTTTCATGTATATT! ATATGCAAAACAACTT(
AGATGCTTTCTATAGCATTTGCTGGTGACAGTGAT TATGATGCATGTTATGAATGGAT GAATTTAAGGAAACT CCGTTTGGTGATGCTGCACTCTTGGGGAATTTTGCTAGGTACGAGACAATGCGATCCCTTTGGATGTCATCTTGCAN
TGTCACGTT: TGCCAAGTCCTTGCGTCAAAGATGCCGATGCTCAATGTT TCATAAATGAGC ATGAAAT Acc. TGCCT b TACCGCACAACTGCTGGGGC TGAT: CAAAT]
T ATCC! TCCGGTTCTGCTGCTAGTGGTGAAC: TGATTTCTGAAGA ACGGGGAACAAAAGCTAATCTCC! AAGACTTGAACGGTGAACAAARATTAATCTC TTGAACGGATCCTCTAGAGGTGAACAARAGTTGH
TTTCTGAAGAAGATTTGAACGGTGAACAAAAGCTAATCTCCGAGGAAGACTTGAACGGTGAACAAAAATTAATCTCAGAAGAAGACTTGAACGGATCCTC ACAARAGTTGATTTCT! AACGGTGAACARAAGCTAATCTCC ACTTGAA
CGGTGAACAAAAATTAATCTCAGAA ACTTGAACGGATCCACTAGCTA, ggaacga C taatgaga
atga: £l gctg

taagtgtatatccgg ta ttacg
TGACTGACTGACATGGTTTTGCTTGTGTGCTGTTGCGGTGTTCTT "TCACTTTTCAAATATAACCAGGGCCGTCAATCAGTTTCTCACTGGARACGCAN
TTCTTTCACAGCT TGAAAAACCTTGCTCAGGTAAGTCAACGT! AAATAACTAGATACTAATATCGACTCAATCGGC! TTAGTGCACAATCAATATCH TGCCAGAATTCAACAACTTTTTCAGCTCATTTTCAGGAGATGAAN
ACGAGTTGATT CTGGAT CAGAATGARAAC! CATTTAGCAGTCTTTATCGAAGGTGAACAATTAAATTAAATCTAATTACCCGGCATTAACTTCCGGGTAACCARACTTTAAGGCCGAAAATTTTTGCGATGAGGCGAATTGAATAAGGTGGGAATT]
GACCTGAAAAATTTTCTTCAGCAGCTTTTTCAAAGACTGAAAACTACAARALGTC! AGT CAGCGCATTAGAGCTGCTTAATGAGGTCGGAATCGAAGGTTTAACAACCCGTAAACTCGCCCAGAAGCTEGGT GCCTACACTGT2]
TTGGCATGTAAAAAATAAC TTTGCTCGACGCCTTAGCCATT TGT ACCATACTCACTTTTGCCCTT TGGC; e 'GCAATAACGCTA! 'TTAGATGTGCTTTACTAAGTCATCGCaATGGAGCAAAAGTACAT]
TCAGaTACACGGCCTACAGAAAAACAGTATGAAACTCTCGAAAATCAATTAGCCTTTTTATGCCAAC, TTTTCACT; TATATGCACTCAGCGCTGTGGGGCATTTTACTTTAGGTTGCGTATTGGAAGATCAAGAGCATCAAGTCGCT:
AAACACCTACTAC 'GCCGCCATTATTACGACAAGCTATCG! CAAGGT \GCCAGCCTTCTTATTCGGCCTTGAATTGATCATATG ARAACAACTTAAATGTGAAAGTGGATCTATGGACCAGCAACTAATTGCACAACAAAT]
GAACGGCAATCCTGTCTCGCTGGGTTCTC: TTTCGTC GCGTTTCGCACAAGAAAACGCGGAGACTTGGATTGCAATCGGAACGTGTGCAGATACCATCGGAAATGTC T TTTCTCCACAGCATTACGGTATACCCCAAATAATCCA
aaGGeTTT CAGCTCGCC TTT \CAAGAGACGCTTTTGCCGAGGC! TCTGTACCGCAGAGCCTTGTCTTT AGAACAACGGTGAAACGTGGGGTCTTCTCGGGCACTGTTACCTGATGCTAGACGACTTGCAATCTGCCTACACCGCCTATCAG]
|AGGCGCTTCTCAATCTGCAGAACCTGAGCGTTCCGAAATTATGGCATGGAATCGGTATTTTGTATGACAGATACGGCTCTTTGGAGT TTTGTCCGAGTTTTGGAAATGGACCCTCAGT CAAGGCGAACGAAATTTACTTTCGGCTCGGAATCATCTA
CAAACTTCAGGGCAAATTGTCTAAAGCCCTGGAATGCTTCCAT TCCATGCCTCCGGCCCCTCTGACCCAGACCGATGTTTGGTT! TAGGGTCCGTCTT GAACAGAGACTACAATGGT GGAGGCCTATGAGCGCGTGTT cAACCCT]
AATCACTCCAAGGTTTTGCAACAACTGGGATGTTTGTACTCACAGCAGGAAGCCCCATTCCACGACTTCGACGTGGCCCAGCAGCTCCTGAGACAATCGATTGAACTCAACAATGCAGACGCCCACTCTTGGTACTACCTTGGCCGT: TGT GCAAGACTATCCGH}
|ATGCTTATGAGGCTTTCCAGCACGCCGTCAATATCGACTCGAGAAATCCAACGTTCTGGTGCTCTATCGGTGTTCTATACTACAAAATCAGCCAGTATAAGGACGCGCTGGATGCAT CAGAGCCATCCGTCTCAATCCTTATCTATCCGAAGTCTGGT TCTCGGTA]
TCTGTACGAGACGTGCAACAACCAGATT TGCTCTCGACGCCTACCACCGCGCGGCATCTCTCGACCCTAGCAACCCACACATCCAAGAAAGACTCATGCAGCTCACCAAGTACCAGARAGAAGGCGGTGTGCCACCTCCTCCCCCTCAAAGCCACCACCAACTGACCAT]
CCTACGCAACAACAAGTGCTCCAACAGCAACAGCAACAGCAACAACAGGAACAACAACAGGCT! TGCACCGGCGCAGCTCAAGGTGGGCCAGCAGTCAGGAATTTTGAACGCGAAGGTGE CACACCTGAACCH TAATGGTGT
GAGAAGCAGCGGAGCCACCAGAGGAACCACA AAACAG: 'TGAGTCTGCCGAGGCTATTGACGCCACCGAGTCGGCCACTTCGGCCACTCCGAGAGAGCCCTCAGAGCCTGCTCAGCCCGCTCAGCCCGCCCCACCTGCCCAACACGTTCCACCCGCTCAGTCTTCTGH

GTCTGTCGCGCCCGCAAAGACTGAGGAGCCTACAATCGAACTGAAGCCCAT GCTGAAAAAGTCGTCGGAGGAAGTGAAGGAGC AGCGGGCCGTTTCAAGCGAAGCTCCTGT 'GACTACGATG.
cancac GACAACGACAACGACGAGCAC CACCGAGCCTGCGGACGTAGAGC: CAACGGATGCT T \CACGCTCTCCGCAGC. TGTGGAAAATACCAAGCCTGAGACTCCGGCCGACGCAA
caGaGtaa




