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Figure S1. Generation of functional mNeonGreen-tagged catalytic subunits of PKA. (A) N-
terminal mNeonGreen tagged Tpkl supports growth comparable to wild-type Tpkl on solid
medium. Cells from overnight cultures were 5-fold serially diluted and spotted on YPD medium.
Agar plates were incubated at 30 °C (left) or 37 °C (right) and imaged after 24 hours. (B) N-
terminal mNeonGreen tagged Tpk2 supports filamentation in liquid medium. Strains were grown
under static conditions in the presence of 5 mM N-acetylglucosamine at 37 °C for 5 hours prior to
imaging. All genotypes are homozygous. Scale bar, 20 pm; mNG, mNeonGreen.
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Figure S2. Nuclear deposition of Tpk does not induce filamentation. Strains expressing NLS-Tpk
lacking any GFP tag were grown overnight under shaking conditions in YPD medium at 30 °C prior to
imaging. Scale bar, 10 um.
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Figure S3. PKA activity is important for stress response. Cells from overnight cultures were 5-
fold serially diluted and spotted on YPD medium with or without 1M NaCl. Agar plates were
incubated at 30 °C or 40 °C and imaged after 48 hours. This is an independent biological replicate
of the experiment shown in Figure 4C.



Table S1: Strains used in this study

Strain Name | Alias Genotype Source
CalLC155 SC5314 Clinical isolate @)
. arg/arg4 his1/his1 URA3/ura3::imm*3*
CalLC239 SN95 Wild type IRO1/iro1-imm?3* (2)
SN95 CPP- As CalLC239 neut5l::CPP-PHluorin2- .
CalCo118 | oy orin SAT1/NEUT5L This Study
CalLC6489 SN95 bey1A As CalLC239 bcey1::HygB/becy1::HygB This Study
CaLC6699 | SNO5 tpk2A As CalLC239 tpk1:ARG4/tpk1:ARG4
CaLC6702 | SNO5 tpk2A As CalLC239 tpk2::ARG4/tpk2::ARG4 This Study
SN95 GFP- As CalLC239 tpk1::pTPK1-GFP-TPK1- .
CalC6818 | by HIS1/tpk1::pTPK1-GFP-TPK1-SAT1 This Study
SN95 GFP- As CalC239 tpk2::pTPK2-GFP-TPK2- .
CalC6826 | rpys HIS1/tpk2::pTPK2-GFP-TPK2-SAT1 This Study
SN95 tpk1A As CalLC239 tpk1::HygB/tpk1::HygB .
CalC6836 |\ on tpk2::HygB/tpk2::HygB This Study
SNO5 tpk22 As Cal.C239 tpk1p TPK1-GFP-TPKT- |
CalC6852 | oo 0 HIS1/tpk1::pTPK1-GFP-TPK1-SAT1 This Study
tok2:: ARG 4/tpk2::ARG4
SN95 (k1A As CalLC239 tpk2::pTPK2-GFP-TPK2-
CalC6860 | FP_Tng HIS1/tpk2::pTPK2-GFP-TPK2-SAT1 This Study
tok1:: ARG 4/tok1::ARG4
CalLC6978 2’;2,5 BCYT- | As Cal.C239 BCY1-GFP-HIS1/BCY1-GFP-HIST | This Study
SN95 GFP- As CalLC239 tpk1::pTPK1-GFP-TPK1-
CalC6985 | TPK1 VPH1- | HIS1/tpk1:pTPK1-GFP-TPK1-SAT1 VPH1/VPH1- | This Study
RFP RFP::HygB
SN95 GFP- As CalLC239 tpk2::pTPK2-GFP-TPK2-
CalC6987 | TPK2 VPH1- | HIS1/tpk2::pTPK2-GFP-TPK2-SAT1 VPH1/VPH1- | This Study
RFP RFP::HygB
SN95 BCY1-
As CalLC239 BCY1-GFP-HIS1/BCY1-GFP-HIS1 .
CalC6993 | GFP VPH1- VPHINPHI-REP:HygB This Study
RFP
SN95 BCY1-
As CalLC239 BCY1-GFP-HIS1/BCY1-GFP-HIS1
CalLC7700 | GFP VPH1- ! " } This Study
REP o1 VPH1/VPH1-RFP::HygB tok1::SAT1/tpk1::SAT1
SN95 BCY1-
As CalLC239 BCY1-GFP-HIS1/BCY1-GFP-HIS1
CalC7702 | GFP VPH1- ! " } This Study
REP o2 VPH1/VPH1-RFP::HygB tpk2::SAT1/tpk2::SAT1
SN95 NLS- As CalLC239 tpk1::pTPK1-NLS-GFP-TPK1- .
CalC7878 | crp 1Pk HIS1/tok1::pTPK1-NLS-GFP-TPK1-SAT1 This Study
SN95 NLS- As Cal.C239 tpk2::pTPK2-NLS-GFP-TPK2- .
CalCr884 | orp 1pK2 HIS1/tpk2::pTPK2-NLS-GFP-TPK2-SAT1 This Study
CalLC8597 | SC5314 tpk1A | As SC5314 tpk1:-SAT1/tok1-SAT1 This Study
CalLC8599 SC5314 tpk2A | As SC5314 tpk2::HygB/tpk2::HygB This Study
SC5314 tok1A | As SC5314 tpk1::SAT1/tok1::SAT1 .
CalC8601 |\ yon tpk2::HygB/tpk2::HygB This Study




SNO95 fpk1A

As Cal.C239 tpk1::pTPK1-GFP-(TPK2N+TPK1C)-

Cal.C8867 gzﬁ'g'GFP " | HIS1/tpk1:pTPK1-GFP-(TPK2N+TPK1C)-SAT1 | 1S Study
SNO5 tpk 1A
As CaL.C239 tpk1::pTPK1-GFP-TPK2- .
CalC8809 | pTPRI-GFP- | Hist/ipk1::pTPK1-GFP-TPK2-SAT1 This Study
TPK2
SNO5 tpk 1A
As CalC239 tpk1::pTPK1-GFP-(TPKIN+TPK2C)- | . .
Cal.C8873 ’;’KZ’S'GF P | HIS1/tok1:pTPK1-GFP-(TPKIN+TPK2C)-SAT1 | 1T Study
CalLCB8946 Z’;IVQGS VPH]- As CalLC239 VPH1/VPH1-mNG::HygB This Study
SN95 VPHT- | As CaLC239 VPH1/VPH1-mNG:HygB .
CalC8948 | NG tpk1A tpk1::ARG4/tpk1::ARG4 This Study
SNO5 VPHT- | As CaLC239 VPHT/VPH1-mNG-HygB .
CalC8950 | NG tpkea tpk2::ARG4/tpk2::ARG4 This Study
SNO5 tpk1A As CaLC239 tpk2::pTPK2-GFP~TPKIN+TPK2C)-
CalC8966 | pTPK2-GFP- | HIS1/tpk2::pTPK2-GFP-(TPKIN+TPK2C)-SAT1 | This Study
1N2C tpk1::HygB/tpk1::HygB
SNO5 tpk1A As CaLC239 tpk2::pTPK2-GFP-TPK1-
CalC8968 | pTPK2-GFP- | HIS1/tpk2::pTPK2-GFP-TPK1-SAT1 This Study
TPK1 tpk1::HygB/tpk1::HygB
SNO5 tpk 1A As CaLC239 tpk2::pTPK2-GFP~(TPK2N+TPK1C)-
CalC8972 | pTPK2-GFP- | HIS1/tpk2::pTPK2-GFP-(TPK2N+TPK1C)-SAT1 | This Study
2N1C tpk1::HygB/tpk1::HygB
SNO5 tpk 1A As CaLC239 tpk1::ARG4/tpk1::ARG4 pTPK2- .
CalC8995 | rpuo P TPK2-GFP-HygB/p TPK2-TPK2-GFP-HygB This Study
SNO5 tpk24 As CaLC239 tpk2::ARG/tpk2:: ARG pTPK1-TPK1- | — .
CalC8997 | rpir.GFp GFP-HygB/p TPK1-TPK1-GFP-HygB This Study
SN95 MNG- As CaLC239 tpk1::pTPK1-mNG-TPK1- .
CalCo013 | 7y HIS1/tok1::pTPK1-mNG-TPK1-SAT1 This Study
SN95 mNG- As CalLC239 tpk2::pTPK2-mNG-TPK2- .
CalCo1S | 7oy HIS1/tpk1::pTPK2-mNG-TPK2-SAT1 This Study
SNO5 pTPK2- | As CaLC239 tpk2::pTPK2-GFP-TPK2-
CaLC9049 | GFP-TPK2 HIS1/tok2::pTPK2-GFP-TPK2-HIS1 VPH1-mSC- | This Study
VPH1-mSC HygB/VPH1
SNO5 pTPK2- | As CaLC239 tpk2:;pTPK2-GFP-TPK2NAC-
CaLC9051 | GFP-TPK2NAC | HIS1/tpk2::pTPK2-GFP-TPK2NAC-HIS1 VPH1- | This Study
VPH1-mSC mSC-HygB/VPH1
gﬁgi,f’g Z’f’ As CaLC239 tpk2::pTPK2-STOP-GFP-TPK2-
CaLC9053 HIS1/tok2::p TPK2-STOP-GFP-TPK2-HIS1 VPH1- | This Study
TPK2 VPHI- mSC-HygB/VPH1
mSC ye
iﬁgifg /I: ,’;_2' As CaLC239 tpk2::pTPK2-STOP-GFP-TPK2NAC-
CalCo085 | oo HIS1/tok2::pTPK2-STOP-GFP-TPK2NAC-HIST | This Study

VPH1-mSC

VPH1-mSC-HygB/VPH1




SN95 GFP- As CaLC239 tpk2::pTPK2-GFP-TPK2NAC?? -
CalC9057 | 2NACA@ VPH1- | HIS1/tpk2::pTPK2-GFP-TPK2NACA® -HIS1 This Study
mSC VPH1/VPH1-mSC::HygB
2';3‘2’; /I:D ,’;_2' As CaLC239 tpk2::pTPK2-STOP-GFP-TPK2-
CalCo063 | T, = | HIS1/ipk2:pTPK2-STOP-GFP-TPK2-HIST VPH]- | This Study
S tok1A mSC-HygB/VPH1 tpk1::NAT/Apk1::NAT
SN95 CPP- As CalL.C239 neut5l::CPP-PHIuorin2- .
CalCO103 | prorin voh1a | SAT1/NEUTSL voh1:HygB/upht::HygB This Study
SN95 CPP- As CalL.C239 neut5l::CPP-PHIuorin2- .
CalCS4 | by iorin tpk14 | SAT1/NEUTSL tpk::HygB/tpk1::HygB This Study
SN95 CPP- As CalL.C239 neut5l::CPP-PHIuorin2- .
CalCOTS6 | pporin tpk2a | SAT1/NEUTSL tpk2::HygB/tok2-:HygB This Study
SN95 CPP- As CalL.C239 neut5l::CPP-PHIuorin2-
CalLC9158 PHluorin tpk1A | SAT1/NEUTSL tpk1::HygB/tpk1::HygB This Study
tpk2A tpk2::HygB/tpk2::HygB
SN95 MNG- As CaLC239 tpk1::pTPK1-mNG-TPK1-
CalC9458 | TPK1 NAB2- | HIS1/tok1:pTPK1-mNG-TPK1-SAT1 This Study
mSC NAB2/NAB2-mSc-HygB
SN95 mNG- As CaLC239 tpk2::pTPK2-mNG-TPK2-
CaLC9460 | TPK2 NAB2- | HIS1/tpk1:pTPK2-mNG-TPK2-SAT1 This Study
mSC NAB2/NAB2-mSc-HygB
SN95 VPH1-
As CaLC239 VPH1/VPH1-mNG::HygB .
Cal.Co478 ggi\tp K14 tpk1::SAT1/tpk1::SAT1 tpk2::SAT1/tpk2::SAT1 This Study
SN95 mNG-
As CaL.C239 tpk1::mNG-TPK1-HIS1/tok1::mNG- .
Cal.C10330 ;’Zg PABT- | IpK1-SAT1 PAB1/PAB1-mSC-ARG4 This Study
SN95 mNG-
As CaL.C239 tpk2::mNG-TPK2-HIS1/tok1::mNG- .
Cal.C10332 ;’Z(CQ PABT- | 1pKo-SAT1 PAB1/PAB1-mSC::ARG4 This Study
SN95 BCY7-
As CalL.C239 BCY1-GFP-HIS1/BCY1-GFP-HIS1 .
CalLC10334 ;37/;2 PAB1- ABL/PAB IS G ARG This Study
SN95 mNG- As CaLC239 tpk1::mNG-TPK1-HIS1/tpk1::mNG-
CaLC10371 | TPK1DHH1- | TPK1-SAT1 DHH1-mSC::ARG4/DHH1- This Study
mSC mSC::HygB
SN95 mNG- As CaLC239 tpk2::mNG-TPK2-HIS1/tpk1::mNG-
CaLC10373 | TPK2 DHH1- | TPK2-SAT1 DHH1-mSC::ARG4/DHH- This Study
mSC mSC::HygB
SN95 BCY7-
As CalL.C239 BCY1-GFP-HIS1/BCY1-GFP-HIS1 .
Cal.C10375 %FC’D HHT- DHH1-mSC::ARG4/DHH1-mSC::HygB This Study
SN95 NG As CaLC239 tpk1::pTPK1-mNG-TPK1-
CalC10445 | To o HIS1/tok1::pTPK1-mNG-TPK1-SAT1 This Study

tpk2::HygB/tpk2::HygB




As Cal.C239 tpk2::pTPK2-mNG-TPK2-

Cal.C10447 ?gfg ;’%GA HIS1/tok1::pTPK2-mNG-TPK2-SAT1 This Study
P tpk1::HygB/tpk1::HygB
SN95 NLS- As CalLC239 tpk1::pTPK1-NLS-TPK1- .
CalC10572 | 1pyy HIS1/tpk1::pTPK1-NLS-TPK1-HIS1 This Study
SN95 NLS- As CalC239 tpk2::pTPK2-NLS-TPK2- .
CalC10575 | rpys HIS1/tpk2::pTPK2-NLS-TPK2-HIS1 This Study




Table S2: Plasmids used in this study

Plasmid ID Description Source
oLC963 pV1393-1 (CaCasQ/ngNA entry expression vector, (3)
contains NatR gene, targeting NEUT5L)
pLC1081 CAS9 vector pV1093 (4, 5)
pLC1082 pNAT 4)
pLC1087 pFA-3HA-SAT1 (6)
pLC1100 pFA-3HA-ARG4 (6)
pLC1181 pDUP3-CPP-PHL2 (7).
pLC1206 pFA-GFP-HIS1 This study
pLC1211 pFA-3HA-HygB This study
pLC1214 pFA-GFP-HygB This study
pLC1215 pFA-RFP-HygB This study
pLC1372 pFA-GFP-TPK1-HIS1-TPK1 3' This study
pLC1375 pFA-GFP-TPK2-HIS1-TPK2 3' This study
pLC1402 pFA-GFP-TPK1-SAT1-TPK1 3' This study
pLC1406 pFA-GFP-TPK2-SAT1-TPK1 3' This study
pLC1527 pFA-NLS-GFP-TPK1-HIS1 This study
pLC1528 pFA-NLS-GFP-TPK2-HIS1 This study
pLC1529 pFA-NLS-GFP-TPK1-SAT1 This study
pLC1530 pFA-NLS-GFP-TPK2-SAT1 This study
pLC1668 pFA-pTpk1-GFP-2N1C-HIS1 This study
pLC1669 pFA-pTpk1-GFP-2FL-HIS1 This study
pLC1671 pFA-pTpk2-GFP-1N2C-HIS1 This study
pLC1672 pFA-pTpk2-GFP-1FL-HIS1 This study
pLC1673 pFA-pTpk2-GFP-2N-HIS11 This study
pLC1676 pFA-pTpk1-GFP-1N2C-HIS1 This study
pLC1677 pFA-pTpk2-GFP-2N1C-HIS This study
pLC1682 pFA-pTpk1-GFP-2N1C-SAT1 This study
pLC1683 pFA-pTpk1-GFP-2FL-SAT1 This study
pLC1685 pFA-pTpk1-GFP-1N2C-SAT1 This study
pLC1686 pFA-pTpk2-GFP-1N2C-SAT1 This study
pLC1687 pFA-pTpk2-GFP-1FL-SAT1 This study
pLC1689 pFA-pTpk2-GFP-2N1C-SAT1 This study
pLC1693 pFA-mScarlet-ARG4 This study
pLC1696 pFA-NeonGreen-HygB This study
pLC1697 pFA-mScarlet-HygB This study
pLC1699 pFA-mNeonGreen-TPK1-HIS1 This study
pLC1700 pFA-mNeonGreen-TPK2-HIS1 This study
pLC1708 pFA-mNeonGreen-TPK1-SAT1 This study
pLC1709 pFA-mNeonGreen-TPK2-SAT1 This study
pLC1717 pFA-p2-GFP-stop2FL-HIS1 This study
pLC1718 pFA-p2-GFP-stop2N-HIS1 This study
pLC1719 pFA-p2-GFP-Qless2N-HIS1 This study
pLC2041 pFA- NLS-TPK1-HIS1 This study
pLC2042 pFA- NLS-TPK2-HIS1 This study




Table S3: Oligonucleotides used in this study

oLC747 CaTPK2+1132_AB-F GGACCAGCAGATATCAGAAATC

oLC814 TPK1-984-F CCTATATTTGTAGTTCTTATCC

oLC1077 CaTPK2-586+Apa1-F TTGCGGGCCCGCTGAATTTCAAGTTCCATTC
oLC1824 CaTpk1-R TGCACATCTCAGTCAAATTT

oLC4434 CaPab1+1577-F AGGTGGATACTATCCAAACC

oLC4435 CaPab1+2688-R CTCAGATATTATCCTTACTC

oLC5367 CaTPK1AB+102-F AGGATCACCTACACTAGAAG

oLC5368 CaTPK1AB+309-R GAACCTGTTCCTAATGTTCG

oLC5370 CaTPK1AB+789-R TTTGTTGCCACCACTTCAGG

oLC5371 CaTPK2AB+148-F GTGTCGAGCTCCAACATTAC

oLC5372 CaTPK2AB+278-R CAGTAGAACGTTCAGGCAAC

oLC5374 CaTPK2AB+784-R GGTACCACATAACGTCCATG

oLC5377 CaHygrB+864-F GCTCAAGGTAGATGTGATGC

oLC5698 CaTPK2-278-AB CAATACTCGGATTGCAGGTC

oLC5951 HygB+341-R TTATTGCGTACACGACCTGG

oLC6526 CaDHH1+1224-F GCTGTTCCAAGACCATTTAG

oLC6527 CaDHH1+2291-R ACTTTGAGAACACACGTTTC

oLC6916 pLC1869 F (Kpp050) TTTAAAGTCAATAGGCATTCTCG
oLC6924 CaCas9/for ATCTCATTAGATTTGGAACTTGTGGGTT
oLC6925 CaCas9/rev TTCGAGCGTCCCAAAACCTTCT

oLC6926 SNR52/F AAGAAAGAAAGAAAACCAGGAGTGAA
oLC6927 sgRNA/R ACAAATATTTAAACTCGGGACCTGG
oLC6928 SNR52/N GCGGCCGCAAGTGATTAGACT

oLC6929 sgRNA/N GCAGCTCAGTGATTAAGAGTAAAGATGG
0oLC6942 LM21 CTAATTAACGTGTGTGTATGGATC
oLC6943 Kpp063 CACAGGATGACGCCTAAC

oLC6970 Kpp065 TGCTCTTGGTGGTACTGC

oLC6971 Kpp068 CATTCTGTTTATTTGAGACTACTCTTG
oLC7318 CaTPK2+209-R CGAAAAACAAAGCAGACAAGG

oLC7958 HygR check R CAACAGAAGTAGCAGTCAATTCTGG
oLC7959 HygR check F GAAGACCATCTACTAGACCAAGAGC
oLC8032 NAT1-3118 CCCAGATGCGAAGTTAAGTGCGCAG
oLC8033 pDUP3-4969 GGATTTAGTTCCATTATGG

0LC8428 SNR52/R_bcy1del ggéﬁgCAAGGAAGTAGACCCCAAATTAAAAATAGTTTACGC
0LC8429 sgRNA/F_bcyldel Sg_l(_B_I:I'EA'I:?CTTCCTTGGTTGGGTTTTAGAGCTAGAAATAGCA




TCACTATGTATCTATGTGATTACCTTATCAAATTGGACAATA

oLC8430 del bey1 F CGGATTTTTAATTGACCACGATAATTACAAACTTCCCCGTAA
CGGTCGACGGATCCCC
GGGAAGCTCGTTCATGCTGCCATCTCGTATATACCTGACAA

0LC8431 del bcy1 R CAAGAAATGTAGTTGAACTTTTGCACCAACCATCCATTATCT
CGATGAATTCGAGCTCG

oLC8562 SNR52/R_tpk1Tag g\)gg_lﬁ_\éACATTGTTGCTAGACCAAATTAAAAATAGTTTACGC

oLC8563 sgRNAF_tpk1Tag Sg_(r)_'II:AGCAACAATGTTTGGGGTTTTAGAGCTAGAAATAGCA
ATTTGATCGATACCCAGAAGATAAAGATTTGGATTATGGTA

oLC8564 tpk1 c tag sense TAAGTGGAGTTGAAGACCCATATCGTGATCAATTCCAGGAC
TTTGGTCGACGGATCCCC
ATTCTCAATGTGGTACTCAGATAAAAACCAATTCTCGCTATT

oLC8565 tpk1 c tag anti ATGTTTGATTCCAATATTGAACTATTGTGTGTTACACTCCTC
GATGAATTCGAGCTCG

oLC8566 ‘gr';ecfk‘r’F%—tpm tag GTGATATAGAAACTCCATATGAACCACC

oLC8567 tpk1 tag checkR ATGGCAACTTAATAACATCCAATACC

oLC8568 SNR52/R_tpk2Tag Q'CI'Q_CC):GAGTTTCATCTTTGACCAAATTAAAAATAGTTTACGCA

oLC8569 sgRNAF_tpk2Tag Sgg_)_,lb_\AAGATGAAACTCGTATGTTTTAGAGCTAGAAATAGCA
GTCATTGTTTGACCATTATCCAGAAGAACAATTAGACTACG

oLC8570 tpk2 c tag sense GAAGCCAAGGAGAAGATCCTTATGCTCTGTATTTCCTTGAC
TTTGGTCGACGGATCCCC
TACCGAAAAACAAAGCAGACAAGGAAGAGTCAACATGTTAA

oLC8571 tpk2 c tag anti GTCATTCGTATAATAACAAAACGAAAATATTAATGTGCATTT
CGATGAATTCGAGCTCG

oLC8572 tpk2 tag checkR CCAGGCGTAAGATATTCTGGGTG

oLC8573 SNR52/R_bcy1Tag Xg_ll'%GTATATACCTGACAACCAAATTAAAAATAGTTTACGCA

oLC8574 sgRNA/F_bcy1Tag Sg_llz(_?TCAGGTATATACGAGAGTTTTAGAGCTAGAAATAGCA
CGGGTTCCAAAGATTATTGGGTCCTGTTGTGGAGGTATTGA

oLC8575 bcy1 c tag sense AAGAACAAGACCCTACAAAGAGTCAAGACCCAACTGCTGG
TCATGGTCGACGGATCCCC
TAGAAGCCAAGTTTGCAATATATTAGTTACCATGTTTCGCAA

oLC8576 bcy1 c tag anti AAGGCACGGCCGGATAACTTCAATAATGTTCAACCCATGGT
CGATGAATTCGAGCTCG

oLC8577 bcy1 tag check F GACAAGCTACTGTGGAAGCATTGG

oLC8578 bcy1 tag check R CTGTGAGAGGGATTCTCGGGAATTCTC
CAACCAAAACCAGGATGACATCCATGGAACCAGCAGACAC

oLC8596 tpk1 del sense AAGCATCAGGTCATTAAACGACATCAACTTACAAGAACTTG
CCAAGGTCGACGGATCCCC
CTTCACATCACCAAGCTGCATCAACTGAATCAATCCAATTC

oLC8597 tpk2 del sense GGACAGTAATTCCTTAAACTCAAACACATCAATGGACAATC
ATCGGTCGACGGATCCCC

oLC8604 tpk1 com check anti ACTCAACTATTGTCTGAATGTGTG

SNR52/R_CaNATMarke | TCTTCACCAGCATCGGATTCCAAATTAAAAATAGTTTACGC
oLC8823 h AAGTC
oLC8824 sgRNA/F_CaNATMarke | GAATCCGATGCTGGTGAAGAGTTTTAGAGCTAGAAATAGCA

r

AGTTAAA




GGTTGAAAGTATGTCGAAATATTTTGAAGGTGGTGGTTCTG

oLC9038 Vph1 Ctag F CTTTTGAACCATTTACTTTTAAAGGTTTATTAGACAGTGTTTT
AGGTCGACGGATCCCC
CTTAATTCTTTTTTATAAATTAATTGATGCTTTAATGAATGAA

oLC9039 Vph1 CtagR TCTAAACAAGTTAAAACCCCCAACCCTATGGTTCTAGGCTC
GATGAATTCGAGCTCG

oLC9040 Vph1 C tag check F CTATGACTATTGGTAATGCATTTGGTCC

oLC9041 Vph1 C tag check R GAAGAAGGAGTACCTTTAATCTCTTCC
CAGGGATGGTAGTGGCAATAATAACAGTACCTCAAATCGAT

oLC9085 nab2 ctag F CATTTGCTGTTTCTGAAGATCAGATTATGGAACAAGTTGCT
CAAGGTCGACGGATCCCC
GGATATACACCTCTTCTACTACTATAACCTCTTCATTCCAGT

oLC9086 nab2 c tag R TATTCAGATTATTTCAATATTGTTCTCTTGTGTTATTTTATCG
ATGAATTCGAGCTCG

oLC9087 nab2 check F GTGTATGTACCAACATCCTGAAGGAAG

oLC10760 | GFPQF TGAAGGTGAAGGTGATGCTAC

oLC10761 | GFPQR CTAAGGTTGGCCATGGAACT

oLC11300 | mSc R Asct SACTGGCGCGCCCTAGAGCTAATATAATTCATCCATACCAC
AGGATGACATCCATGGAACCAGCAGACACAAGCATCAGGT

oLC11381 | deltpk1 pNAT_F CATTAAACGACATCAACTTACAAGAACTTGCCAATAATGATT
TTTCCCAGTCACGACGTT
TTCTCAATGTGGTACTCAGATAAAAACCAATTCTCGCTATTA

oLC11382 | deltpk1 pNAT R TGTTTGATTCCAATATTGAACTATTGTGTGTTACACTCCGTG
GAATTGTGAGCGGATA
CAAGCTGCATCAACTGAATCAATCCAATTCGGACAGTAATT

oLC11383 | deltpk2 pNAT_F CCTTAAACTCAAACACATCAATGGACAATCATCTAATGATTT
TTCCCAGTCACGACGTT
ACCGAAAAACAAAGCAGACAAGGAAGAGTCAACATGTTAA

oLC11384 | deltpk2 pNAT R GTCATTCGTATAATAACAAAACGAAAATATTAATGTGCATTG
TGGAATTGTGAGCGGATA
CTCTCTCTTATCCCTTATCAATACATTTCAAGAAAAAAAGGT

oLC11403 | del vph1 F ATGCCGGAGAAGGAAGAAGCAGTATTCCGTTCAGCGGATA
TGTGGTCGACGGATCCCC
CAACCCTATGGTTCTAGGCTTATAAAACACTGTCTAATAAA

oLC11404 | del vph1 R CCTTTAAAAGTAAATGGTTCAAAAGCAGAACCACCACCTTC
TCGATGAATTCGAGCTCG

oLC11405 | SNR52R_delvpht 2g¢é\CTTATACTCGTACCAACAAATTAAAAATAGTTTACGCA

oLC11406 | sgRNAF_delvph1 TTGGTACGAGTATAAGTTGGGTTTTAGAGCTAGAAATAGCA
AGTTAAA

oLC11407 | del vph1 check F GGTCAGTCGATTGGTTTGCCACAGGGAG

oLC11408 | del vph1 check R CCAAATGCATTACCAATAGTCATAGACC
ATTTGCTGGCTACCCAGGTCAACCTCCACAACTCCCACAA

oLC12593 | CaDHH1 _NEON F GGTCAACAACAACATGCTCAAGCACAAAATCCTGCTCAACA
ATATGGTCGACGGATCCCC
GTTCAATAACCATTTCGAAGATGCTTTGACTGCTTTTGAAGA

oLC12941 Pab1-mSC F GTACAAGAAGTCTGAAGCTGCCGGTAATGCTGAAGAGCAA
GCTGGTCGACGGATCCCC
TAATCTAGATTAATTCTTGGACATCTCCCACTTTCATAAATT

oLC12942 | Pab1-mSC R CCGTTACAACATCTCCTCTCTGCAATAACAATCAAGTCTTTC

GATGAATTCGAGCTCG




oLC12943

Dhh1-mSC R

GCTTTAAACTATGGTACAATAAAATACAAGAACAAATGAGG
AATTGGCTTTTCAACAACAGCAAAATGGAGGGTGCATAATC
TCGATGAATTCGAGCTCG




Text S1: Supplementary methods including strain construction details and plasmid sequences.
Strain construction:

CaLC6118: To construct the CPP-PHIuorin2 strain, the repair template was digested from pLC1181
(pDUP3-CPP-PHL2) by NgoMIV (NEB) and transformed into CaLC239 (7, 8). Transformants were selected
by plating onto YPD plates supplemented with 150 ug/mL NAT. Correct integration of the construct at one
NEUTS5L region by confirmed by PCR using oLC8032 and oLC8033.

Cal.C6489: Both alleles of BCY7 were deleted using a transient CRISPR approach adapted from Min and
colleagues (4). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and oLC6925.The repair
cassette was PCR amplified from pLC1211 using oLC8430 and oLC8431. The sgRNA fusion cassette was
made by PCR amplifying from pLC1081 with oLC6926 and oLC8428 (fragment A), as well as oLC8429 and
oLC6927 (fragment B), at which point fusion PCR was performed on the fragments using the nested primers
oLC6928 and oLC6929 (5). The repair cassette, sgRNA, and Cas9 DNA were transformed into CaLC239.
Transformants were selected by plating onto YPD plates supplemented with 600 ug/mL hygromycin B.
Transformants with BCY1 deletion were distinguishable by their yellow colony color.

CalL.C6699: Both alleles of TPK71 were deleted using a transient CRISPR approach adapted from Min and
colleagues (4). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and oLC6925.The repair
cassette was PCR amplified from pLC1100 using oLC8596 and oLC8565. The sgRNA fusion cassette was
made by PCR amplifying from pLC1081 with oLC6926 and oL.C8562 (fragment A), as well as oLC8563 and
oLC6927 (fragment B), at which point fusion PCR was performed on the fragments using the nested primers
0oLC6928 and oLC6929 (5). The repair cassette, sgRNA, and Cas9 DNA were transformed into CaLC239.
Transformants were selected by plating onto YNB SC plates lacking arginine. Lack of a wild-type allele was
verified by PCR using oLC5367 and oLC5370.

CalLC6702: Both alleles of TPK2 were deleted using a transient CRISPR approach adapted from Min and
colleagues (4). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and oLC6925.The repair
cassette was PCR amplified from pLC1100 using oLC8597 and oLC8571. The sgRNA fusion cassette was
made by PCR amplifying from pLC1081 with oLC6926 and oL.C8568 (fragment A), as well as oLC8569 and
oLC6927 (fragment B), at which point fusion PCR was performed on the fragments using the nested primers
oLC6928 and oLC6929 (5). The repair cassette, sgRNA, and Cas9 DNA were transformed into CaLC239.
Transformants were selected by plating onto YNB SC plates lacking arginine. Lack of a wild-type allele was
verified by PCR using oLC5371 and oLC5374.

CalLC6818: The {pk1::pTPK1-GFP-TPK1-HIS1/tpk1::.pTPK1-GFP-TPK1-SAT1 strain was constructed in
two steps. First, the repair template was digested from pLC1372 using BamHI (NEB) and Sacll (NEB) and
transformed into CaLC6699 (tpk1::ARG4/tpk1::ARG4). Transformants were selected by plating on YNB SC
plates lacking histidine. Reintroduction of a GFP-TPK1 allele downstream of the native TPK1 promoter was
PCR tested using oLC814 and oLC5368. GFP-Tpk1 expression was confirmed by immunoblotting. This
strain was then transformed using the repair template digested from pLC1402 using BamHI (NEB) and
Sacll (NEB). Transformants were selected by plating onto YNB SC plates lacking histidine and
supplemented with 150 ug/mL NAT. Presence of two alleles of GFP-TPK1 was confirmed by arginine
auxotrophy and PCR confirmed using oLC814 and oLC6942. Anti-GFP immunoblotting confirmed these
strains express more GFP-Tpk1 than the parental strain with one copy of GFP-TPK1.

CalLC6826: The tpk2::pTPK2-GFP-TPK2-HIS1/tpk2::.p TPK2-GFP-TPK2-SAT1 strain was constructed in
two steps. First, the repair template was digested from pLC1375 using BamHI (NEB) and Sacll (NEB) and
transformed into CaLC6702 ({pk2::ARG4/tpk2::ARG4). Transformants were selected by plating on YNB
SC plates lacking histidine. Reintroduction of a GFP-TPK2 allele downstream of the native TPK2
promoter was PCR tested using oLC1077 and oLC5372. GFP-Tpk2 expression was confirmed by
immunoblotting. This strain was then transformed using the repair template digested from pLC1406 using
BamHI (NEB) and Sacll (NEB). Transformants were selected by plating onto YNB SC plates lacking
histidine and supplemented with 150 ug/mL NAT. Presence of two alleles of GFP-TPK2 was confirmed by
arginine auxotrophy and PCR confirmed using oLC1077 and oLC6942. Anti-GFP immunoblotting
confirmed these strains express more GFP-Tpk2 than the parental strain with one copy of GFP-TPK2.



CalL.C6836: Both alleles of TPK7 and TPK2 were deleted using a transient CRISPR approach adapted from
Min and colleagues (Min et al. 2016). The CaCAS9 cassette was amplified from pLC963 using oLC6924
and oLC6925. The tpk1A::HYGB cassette with homology to the TPK7 locus was PCR amplified from
pLC1211 using oLC8596 and oLC8565. The tpk2A::HYGB cassette with homology to the TPK2 locus was
PCR amplified from pLC1211 using oLC8597 and oLC8571. For TPK1 the sgRNA fusion cassette was
made by PCR amplifying from pLC1081 with oLC6926 and oLC8562 (fragment A), as well as oLC6927 and
0oL C8563 (fragment B), at which point fusion PCR was performed on the fragments using the nested primers
0LC6928 and oLC6929. For TPK2, the sgRNA fusion cassette was made by PCR amplifying from pLC1081
with oLC6926 and oLC8568 (fragment A), as well as oLC6927 and oLC8569 (fragment B), at which point
fusion PCR was performed on the fragments using the nested primers oLC6928 and oLC6929. The
tpk1A::HYGB cassette, tpk2A::HYGB cassette, TPK1 sgRNA, TPK2 sgRNA and Cas9 DNA were
transformed into CaLC239. Transformants were selected by plating onto YPD plates supplemented with
600 ug/mL hygromycin B. Colonies with homozygous deletion of both genes were identified by slow growth
and white color. Lack of a wild-type TPK1 allele was verified by PCR using oLC5367 and oLC5370.
Downstream integration of the cassette was confirmed by PCR using oLC5377 and oLC1824. Lack of a
wild-type TPK2 allele was verified by PCR using oLC5371 and oLC5374. To check for correct integration,
the entire TPK2 locus was amplified using oLC5698 and oLC7318. The wild-type amplicon was 1729bp,
whereas the tpk2A::HYGB amplicon was 2181bp.

CalLC6852: The tpk1::;pTPK1-GFP-TPK1-HIS1/tpk1::.pTPK1-GFP-TPK1-SAT1 tpk2::ARG4/tpk2::ARG4
strain was constructed same as CaLC6702, except the tpk2::ARG4 cassette was transformed into
CalLC6818.

CaLC6860: The tpk2::pTPK2-GFP-TPK2-HIS1/tpk2::pTPK2-GFP-TPK2-SAT1 tpk1::ARG4/tpk1::ARG4
strain was constructed same as CaLC6699 except the tpk1::ARG4 cassette was transformed into
Cal.C6826.

CalL.C6978: Both alleles of BCY7 were C-terminally tagged using a transient CRISPR approach adapted
from Min and colleagues (4). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and
oLC6925.The repair cassette was PCR amplified from pLC1206 using oLC8575 and oLC8576. The
sgRNA fusion cassette was made by PCR amplifying from pLC1081 with oLC6926 and oLC8573
(fragment A), as well as oLC8574 and oLC6927 (fragment B), at which point fusion PCR was performed
on the fragments using the nested primers oLC6928 and oLC6929 (5). The repair cassette, sgRNA,

and Cas9 DNA were transformed into CaLC239. Transformants were selected by plating onto YNB SC
plates lacking histidine. Lack of the native 3’ region of BCY1 was confirmed by PCR using oLC8577 and
oLC8578. Expression of a GFP protein was confirmed by both immunoblot and microscopic analysis.

CalLC6985: To tag VPH1 C-terminally with RFP, the repair cassette was amplified from pLC1215 using
0LC9038 and oLC9039 and transformed into CaLC6818. Transformants were selected by plating on YPD
plates supplemented with 600 ug/mL hygromycin B. Correct integration was tested by PCR using
0oLC9040 and oLC5951.

CaLC6987: This strain was constructed same as CaLC6985 except the repair cassette was transformed
into CaLC6826.

CalLC6993: This strain was constructed same as CaLC6985 except the repair cassette was transformed
into CaLC6978.

CaLC7700: Both alleles of TPK71 were deleted using a transient CRISPR approach adapted from Min and
colleagues (4). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and oLC6925.The
repair cassette was PCR amplified from pLC1087 using oLC8596 and oLC8565. The sgRNA fusion
cassette was made by PCR amplifying from pLC1081 with oLC6926 and oLC8562 (fragment A), as well
as oLC8563 and oLC6927 (fragment B), at which point fusion PCR was performed on the fragments
using the nested primers oLC6928 and oLC6929 (5). The repair cassette, sgRNA, and Cas9 DNA were
transformed into CaLC6993. Transformants were selected by plating onto YPD plates supplemented with
150 pg/mL NAT. Lack of a wild-type allele was verified by PCR using oLC5367 and oLC5370.



CaLC7702: Both alleles of TPK2 were deleted using a transient CRISPR approach adapted from Min and
colleagues (4). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and oLC6925.The
repair cassette was PCR amplified from pLC1087 using oLC8597 and oLC8571. The sgRNA fusion
cassette was made by PCR amplifying from pLC1081 with oLC6926 and oLC8568 (fragment A), as well
as oLC8569 and oLC6927 (fragment B), at which point fusion PCR was performed on the fragments
using the nested primers oLC6928 and oLC6929 (5). The repair cassette, sgRNA, and Cas9 DNA were
transformed into CaLC6993. Transformants were selected by plating onto YPD plates supplemented with
150 pg/mL NAT. Lack of a wild-type allele was verified by PCR using oLC5371 and oLC5374.

CaLC7878: The tpk1::pTPK1-NLS-GFP-TPK1-HIS1/tpk1::pTPK1-NLS-GFP-TPK1-SAT1 strain was made
in two steps. First, the repair template from pLC1527 was digested using BamHI (NEB) and Sacll (NEB)
and transformed into CaLC6699. Transformants were selected by plating on YNB SC plates lacking
histidine. Reintroduction of one NLS-GFP-TPK1 allele downstream of the native TPK7 promoter was PCR
tested using oLC814 and oLC5368. This strain was then transformed using the repair template digested
from pLC1529 using BamHI (NEB) and Sacll (NEB). Transformants were selected by plating onto YPD
plates supplemented with 150 pyg/mL NAT. Presence of two alleles of NLS-GFP-TPK1 was confirmed by
histidine prototrophy and arginine auxotrophy. This strain showed stronger GFP signal compared to the
parental strain with only one NLS-GFP-TPK1 allele as determined by flow cytometry.

CaLC7884: The tpk2::.pTPK1-NLS-GFP-TPK1-HIS1/tpk2::.pTPK1-NLS-GFP-TPK1-SAT1 strain was made
in two steps. First, the repair template from pLC1528 was digested using BamHI (NEB) and Sacll (NEB)
and transformed into CaLC6702. Transformants were selected by plating on YNB SC plates lacking
histidine. Reintroduction of one NLS-GFP-TPK2 allele downstream of the native TPK2 promoter was PCR
tested using oLC1077 and oLC5372. This strain was then transformed using the repair template digested
from pLC1530 using BamHI (NEB) and Sacll (NEB). Transformants were selected by plating onto YPD
plates supplemented with 150 ug/mL NAT. Presence of two alleles of NLS-GFP-TPK1 was confirmed by
histidine prototrophy and arginine auxotrophy. This strain showed stronger GFP signal compared to the
parental strain with only one NLS-GFP-TPK1 allele as determined by flow cytometry.

CaLC8597: This strain was constructed same as CaLC7700 except the repair cassette was transformed
into CaLC155.

CalLC8599: Both alleles TPK2 were deleted using a transient CRISPR approach adapted from Min and
colleagues (Min et al. 2016). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and
0LC6925. The tpk2A::HYGB cassette with homology to the TPK2 locus was PCR amplified from pLC1211
using oLC8597 and oLC8571. For TPK2, the sgRNA fusion cassette was made by PCR amplifying from
pLC1081 with oLC6926 and oLC8568 (fragment A), as well as oLC6927 and oLC8569 (fragment B), at
which point fusion PCR was performed on the fragments using the nested primers oLC6928 and oLC6929.
The repair cassette, sgRNA and Cas9 DNA were transformed into CaLC155. Transformants were selected
by plating onto YPD plates supplemented with 600 ug/mL hygromycin B. Lack of a wild-type TPK2 allele
was verified by PCR using oLC5371 and oLC5374.

CalL.C8601: Both alleles of TPK7 and TPK2 were deleted using a transient CRISPR approach adapted from
Min and colleagues (Min et al. 2016). The CaCAS9 cassette was amplified from pLC963 using oLC6924
and oLC6925. The tpk1A::SAT1 cassette with homology to the TPK7 locus was PCR amplified from
pLC1087 using oLC8596 and oLC8565. The tpk2A::HYGB cassette with homology to the TPK2 locus was
PCR amplified from pLC1211 using oLC8597 and oLC8571. For TPK1 the sgRNA fusion cassette was
made by PCR amplifying from pLC1081 with oLC6926 and oLC8562 (fragment A), as well as oLC6927 and
oLC8563 (fragment B), at which point fusion PCR was performed on the fragments using the nested primers
0LC6928 and oLC6929. For TPK2, the sgRNA fusion cassette was made by PCR amplifying from pLC1081
with oLC6926 and oLC8568 (fragment A), as well as oLC6927 and oLC8569 (fragment B), at which point
fusion PCR was performed on the fragments using the nested primers oLC6928 and oLC6929. The
Ipk1A::SAT1 cassette, tpk2A::HYGB cassette, TPK1 sgRNA, TPK2 sgRNA and Cas9 DNA were
transformed into CaLC239. Transformants were selected by plating onto YPD plates supplemented with
150 pg/mL NAT and 600 ug/mL hygromycin B. Colonies with homozygous deletion of both genes were
identified by slow growth and white color. Lack of a wild-type TPK1 allele was verified by PCR using
0oLC5367 and oLC5370. Lack of a wild-type TPK2 allele was verified by PCR using oLC5371 and oLC5374.



CalLC8867: The (pk1::pTPK1-GFP-(TPK2N+TPK1C)-HIS1/tpk1::pTPK1-GFP-(TPK2N+TPK1C)-SAT1
strain was constructed in two steps. First, the repair template from pLC1668 was digested using BamHI
(NEB) and Sacll (NEB) and transformed into CaLC6699. Transformants were selected by plating on YNB
SC plates lacking histidine. Reintroduction of one GFP-(TPK2N+TPK1C) hybrid allele downstream of the
native TPK1 promoter was PCR tested using oLC814 and oLC10761. This strain was then transformed
using the repair template digested from pLC1682 using BamHI (NEB) and Sacll (NEB). Transformants were
selected by plating onto YNB SC plates lacking histidine and supplemented with 150 ug/mL NAT. Presence
of two alleles of GFP-(TPK2N+TPK1C) was confirmed by arginine auxotrophy and PCR confirmed using
oLC6943 and oLC8604. Anti-GFP immunoblotting and fluorescence microscopy confirmed that this strain
expresses more GFP compared to the parental strain with only one GFP-(TPK2N+TPK1C) allele.

CalLC8869: The {pk1::pTPK1-GFP-TPK2-HIS1/tpk1::.pTPK1-GFP-TPK2-SAT1 strain was constructed in
two steps. First, the repair template from pLC1669 was digested using BamHI (NEB) and Sacll (NEB) and
transformed into CaLC6699. Transformants were selected by plating on YNB SC plates lacking histidine.
Reintroduction of one GFP-TPK2 allele downstream of the native TPK71 promoter was PCR tested using
oLC814 and oLC10761. This strain was then transformed using the repair template digested from pLC1683
using BamHI (NEB) and Sacll (NEB). Transformants were selected by plating onto YNB SC plates lacking
histidine and supplemented with 150 pg/mL NAT. Presence of two alleles of GFP-TPK2 was confirmed by
arginine auxotrophy and PCR confirmed using oLC6943 and oLC8604. Anti-GFP immunoblotting and
fluorescence microscopy confirmed that this strain expresses more GFP compared to the parental strain
with only one GFP-TPK2 allele.

CalLC8873: The (pk1::pTPK1-GFP-(TPK1N+TPK2C)-HIS1/tpk1::pTPK1-GFP-(TPK1N+TPK2C)-SAT1
strain was constructed in two steps. First, the repair template from pLC1676 was digested using BamHI
(NEB) and Sacll (NEB) and transformed into CaLC6699. Transformants were selected by plating on YNB
SC plates lacking histidine. Reintroduction of one GFP-(TPK1N+TPK2C) hybrid allele downstream of the
native TPK1 promoter was PCR tested using oLC814 and oLC10761. This strain was then transformed
using the repair template digested from pLC1685 using BamHI (NEB) and Sacll (NEB). Transformants were
selected by plating onto YNB SC plates lacking histidine and supplemented with 150 ug/mL NAT. Presence
of two alleles of GFP-(TPK1N+TPK2C) was confirmed by arginine auxotrophy and PCR confirmed using
oLC6943 and oLC8604. Anti-GFP immunoblotting and fluorescence microscopy confirmed that this strain
expresses more GFP compared to the parental strain with only one GFP-(TPK1N+TPK2C) allele.

CalLC8946: To tag VPH1 C-terminally with mNeonGreen, the repair cassette was amplified from pLC1696
using oLC9038 and oLC9039 and transformed into CaLC239. Transformants were selected by plating on
YPD plates supplemented with 600 pg/mL hygromycin B. Upstream integration of the cassette was
confirmed by PCR using oLC9040 and oLC7958 and downstream integration was confirmed using
oLC7959 and oLC9041.

CalLC8948: This strain was constructed same as CaLC8946 except the repair cassette was transformed
into CaLC6699.

CaLC8950: This strain was constructed same as CaLC8946 except the repair cassette was transformed
into CaLC6702.

CalLC8966: The (pk2::pTPK2-GFP-(TPK1N+TPK2C)-HIS1/tpk2::pTPK2-GFP-(TPK1N+TPK2C)-SAT1
tpk1::HygB/tpk1::HygB strain was constructed in three steps. First, the repair template from pLC1671 was
digested using BamHI (NEB) and Sacll (NEB) and transformed into CaLC6702. Transformants were
selected by plating on YNB SC plates lacking histidine. Reintroduction of one GFP-(TPK1N+TPK2C) hybrid
allele downstream of the native TPK2 promoter was PCR tested using oLC10760 and oLC10761 for
presence of GFP coding sequence and 3’ integration was PCR confirmed using oLC6916 and oLC8572.
This strain was then transformed using the repair template digested from pLC1686 using BamHI (NEB) and
Sacll (NEB). Transformants were selected by plating onto YNB SC plates lacking histidine and
supplemented with 150 ug/mL NAT. Presence of two alleles of GFP-(TPK1N+TPK2C) was confirmed by
arginine auxotrophy and PCR confirmed using oLC6943 and oLC8572 for 3’ integration. Anti-GFP
immunoblotting and fluorescence microscopy confirmed that this strain expresses more GFP compared to
the parental strain with only one GFP-(TPK1N+TPK2C) allele.



Next, both alleles of TPK71 were deleted using a transient CRISPR approach adapted from Min and
colleagues (Min et al. 2016). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and
oLC6925. The repair cassette was PCR amplified from pLC1211 using oLC8596 and oLC8565. The sgRNA
fusion cassette was made by PCR amplifying from pLC1081 with oLC6926 and oLC8562 (fragment A), as
well as 0LC6927 and oLC8563 (fragment B), at which point fusion PCR was performed on the fragments
using the nested primers oLC6928 and oLC6929. The repair cassette, sgRNA, and Cas9 DNA were
transformed into CaLC239. Transformants were selected by plating onto YPD plates supplemented with
600 pg/mL hygromycin B. Lack of a wild-type TPK1 allele was verified by PCR using oLC5367 and
oLC5370.

CalLC8968: The tpk2::pTPK2-GFP-TPK1-HIS1/tpk2::pTPK2-GFP-TPK1-SAT1 tpk1::HygB/tpk1::HygB
strain was constructed in three steps. First, the repair template from pLC1672 was digested using BamHI
(NEB) and Sacll (NEB) and transformed into CaLC6702. Transformants were selected by plating on YNB
SC plates lacking histidine. Reintroduction of one GFP-TPK1 allele downstream of the native TPK2
promoter was PCR tested using oLC10760 and oLC10761 for presence of GFP coding sequence and 3’
integration was PCR confirmed using oLC6916 and oLC8572. This strain was then transformed using the
repair template digested from pLC1687 using BamHI (NEB) and Sacll (NEB). Transformants were selected
by plating onto YNB SC plates lacking histidine and supplemented with 150 ug/mL NAT. Presence of two
alleles of GFP-TPK1 was confirmed by arginine auxotrophy and PCR confirmed using oLC6943 and
oLC8572 for 3’ integration. Anti-GFP immunoblotting and fluorescence microscopy confirmed that this
strain expresses more GFP compared to the parental strain with only one GFP-TPK1 allele. Both alleles of
TPK1 were subsequently deleted as described for CaLC8966.

CalLC8972: The (pk2::pTPK2-GFP-(TPK2N+TPK1C)-HIS1/tpk2::pTPK2-GFP-(TPK2N+TPK1C)-SAT1
tpk1::HygB/tpk1::HygB strain was constructed in three steps. First, the repair template from pLC1677 was
digested using BamHI (NEB) and Sacll (NEB) and transformed into CaLC6702. Transformants were
selected by plating on YNB SC plates lacking histidine. Reintroduction of one GFP-(TPK2N+TPK1C) hybrid
allele downstream of the native TPK2 promoter was PCR tested using oLC10760 and oLC10761 for
presence of the GFP coding sequence and 3’ integration was PCR confirmed using oLC6916 and oLC8572.
This strain was then transformed using the repair template digested from pLC1689 using BamHI (NEB) and
Sacll (NEB). Transformants were selected by plating onto YNB SC plates lacking histidine and
supplemented with 150 ug/mL NAT. Presence of two alleles of GFP-(TPK2N+TPK1C) was confirmed by
arginine auxotrophy and PCR confirmed using oLC6943 and oLC8572 for 3’ integration. Anti-GFP
immunoblotting and fluorescence microscopy confirmed that this strain expresses more GFP compared to
the parental strain with only one GFP-(TPK2N+TPK1C) allele. Both alleles of TPK1 were subsequently
deleted as described for CaLC8966.

CalL.C8995: Both alleles of TPK2 were C-terminally tagged using a transient CRISPR approach adapted
from Min and colleagues (4). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and
oLC6925.The repair cassette was PCR amplified from pLC1214 using oLC8570 and oLC8571. The sgRNA
fusion cassette was made by PCR amplifying from pLC1081 with oLC6926 and oLC8568 (fragment A), as
well as oLC8569 and oLC6927 (fragment B), at which point fusion PCR was performed on the fragments
using the nested primers oLC6928 and oLC6929 (5). The repair cassette, sgRNA, and Cas9 DNA were
transformed into CaLC6699. Transformants were selected by plating onto YPD plates supplemented with
600 pg/mL hygromycin B . Lack of the native 3’ region of TPK2 was confirmed by PCR using oLC747 and
oLC8572.

CalL.C8997: Both alleles of TPK1 were C-terminally tagged using a transient CRISPR approach adapted
from Min and colleagues (4). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and
oLC6925.The repair cassette was PCR amplified from pLC1214 using oLC8564 and oLC8565. The sgRNA
fusion cassette was made by PCR amplifying from pLC1081 with oLC6926 and oLC8562 (fragment A), as
well as oLC8563 and oLC6927 (fragment B), at which point fusion PCR was performed on the fragments
using the nested primers oLC6928 and oLC6929 (5). The repair cassette, sgRNA, and Cas9 DNA were
transformed into CaLC6702. Transformants were selected by plating onto YPD plates supplemented with



600 pg/mL hygromycin B. Lack of the native 3’ region of TPK7 was confirmed by PCR using oLC8566 and
oLC8567.

CalLC9013: The tpk1::;pTPK1-mNG-TPK1-HIS1/tpk1::.pTPK1-mNG-TPK1-SAT1 strain was constructed in
two steps. First, the repair template was digested from pLC1699 using BamHI (NEB) and Sacll (NEB) and
transformed into CaLC6699. Transformants were selected by plating on YNB SC plates lacking histidine.
Reintroduction of a mNG-TPK1 allele downstream of the native TPK7 promoter was PCR tested using
0LC6916 and oLC8604 for 3’ integration. The presence of TPK1 orf was confirmed by PCR using oLC5367
and oLC5370. This strain was then transformed using the repair template digested from pLC1708 using
BamHI (NEB) and Sacll (NEB). Transformants were selected by plating onto YNB SC plates lacking
histidine and supplemented with 150 pg/mL NAT. Presence of two alleles of mNG-TPK1 was confirmed by
arginine auxotrophy and PCR confirmed using oLC6943 and oLC8604 for 3’ integration. Upstream
integration was confirmed using oLC8566 and oLC6942.

CalLC9015: The tpk2::pTPK2-mNG-TPK2-HIS1/tpk1::pTPK2-mNG-TPK2-SAT1 strain was constructed in
two steps. First, the repair template was digested from pLC1700 using BamHI (NEB) and Sacll (NEB) and
transformed into CaLC6702. Transformants were selected by plating on YNB SC plates lacking histidine.
Reintroduction of a mNG-TPK2 allele downstream of the native TPK2 promoter was PCR tested using
0LC6916 and oLC8572 for 3’ integration. The presence of TPK2 orf was confirmed by PCR using oLC5371
and oLC5374. This strain was then transformed using the repair template digested from pLC1709 using
BamHI (NEB) and Sacll (NEB). Transformants were selected by plating onto YNB SC plates lacking
histidine and supplemented with 150 ug/mL NAT. Presence of two alleles of mNG-TPK2 was confirmed by
arginine auxotrophy and PCR confirmed using oLC6943 and oLC8572 for 3’ integration. Upstream
integration was confirmed using oLC747 and oLC6942.

CalLC9049: The (pk2::pTPK2-GFP-TPK2-HIS1/tpk2::.pTPK2-GFP-TPK2-HIS1 VPH1-mSC-HygB/VPH1
strain was constructed in three steps. First, to tag VPH1 C-terminally with mScarlet, the targeting cassette
was amplified from pLC1696 using oLC9038 and oLC9039 and transformed into CaLC239. Transformants
were selected by plating on YPD plates supplemented with 600 ug/mL hygromycin B. Upstream integration
of the cassette was confirmed by PCR using oLC9040 and oLC7958 and downstream integration was
confirmed using oLC7959 and oLC9041.

Next, both alleles of TPK2 were deleted using a transient CRISPR approach adapted from Min and
colleagues (4). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and oLC6925. The
repair cassette was PCR amplified from pLC1082 using oLC11383 and oLC11384. The sgRNA fusion
cassette was made by PCR amplifying from pLC1081 with oLC6926 and oLC8568 (fragment A), as well
as oLC8569 and oLC6927 (fragment B), at which point fusion PCR was performed on the fragments
using the nested primers oLC6928 and oLC6929 (5). The repair cassette, sgRNA, and Cas9 DNA were
transformed into the strain above. Transformants were selected by plating onto YPD plates supplemented
with 150 pg/mL NAT. Lack of a wild-type allele was verified by PCR using oLC5371 and oLC5374.

Finally, the two copies of GFP-TPK2 allele was introduced using a transient CRISPR approach adapted
from Min and colleagues (4). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and
0LC6925. The repair template was digested from pLC1375 using BamHI (NEB) and Sacll (NEB). The
sgRNA fusion cassette was made by PCR amplifying from pLC1081 with oLC6926 and oLC8823 (fragment
A), as well as oLC8824 and oLC6927 (fragment B), at which point fusion PCR was performed on the
fragments using the nested primers oLC6928 and oLC6929 (5). Transformants were selected by plating
onto YNB SC plates lacking histidine. Presence of two alleles of GFP-TPK2 was confirmed by NAT
sensitivity. Expression of the GFP-TPK2 fusion protein was confirmed by anti-GFP immunoblotting.

CaLC9051: This strain was constructed same as CaLC9049 except in the final step the repair cassette
containing the N-terminus of TPK2 (GFP-TPK2NAC) was digested from pLC1673 using BamHI (NEB)
and Sacll (NEB) for transformation.



CalLC9053: This strain was constructed same as CaLC9049 except in the final step the repair cassette
containing an extra translation stop codon just upstream of the start codon (STOP-GFP-TPK2) was
digested from pLC1717 using BamHI (NEB) and Sacll (NEB) for transformation.

CaLC9055: This strain was constructed same as CalLC9049 except in the final step the repair cassette
containing the N-terminus of TPK2 with an extra translation stop codon just upstream of the start codon
(STOP-GFP-TPK2NAC) was digested from pLC1718 using BamHI (NEB) and Sacll (NEB) for
transformation.

CaLC9057: This strain was constructed same as CaLC9049 except in the final step the repair cassette
containing the N-terminus of TPK2 lacking its N-terminal poly glutamine PolyQ tract (GFP-TPK2NACA?)
was digested from pLC1719 using BamHI (NEB) and Sacll (NEB) for transformation.

CalLC9063: Both alleles of TPK71 were deleted using a transient CRISPR approach adapted from Min and
colleagues (4). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and oLC6925. The repair
cassette was PCR amplified from pLC1082 using oLC11381 and oLC11382. The sgRNA fusion cassette
was made by PCR amplifying from pLC1081 with oLC6926 and oLC8562 (fragment A), as well as oLC8563
and oLC6927 (fragment B), at which point fusion PCR was performed on the fragments using the nested
primers oLC6928 and oLC6929 (5). The repair cassette, sgRNA, and Cas9 DNA were transformed into
CalLC9049. Transformants were selected by plating onto YPD plates supplemented with 150 ug/mL NAT.
Lack of a wild-type allele was verified by PCR using oLC5367 and oLC5370.

CalLC9103: Both alleles of VPH1 were deleted using a transient CRISPR approach adapted from Min and
colleagues (4). The CaCAS9 cassette was amplified from pLC963 using oLC6924 and oLC6925.The repair
cassette was PCR amplified from pLC1211 using oLC11403 and oLC11404. The sgRNA fusion cassette
was made by PCR amplifying from pLC1081 with oLC6926 and oLC11405 (fragment A), as well as
oLC11406 and oLC6927 (fragment B), at which point fusion PCR was performed on the fragments using
the nested primers oLC6928 and oLC6929 (5). The repair cassette, sgRNA, and Cas9 DNA were
transformed into CaLC6118. Transformants were selected by plating onto YPD plates supplemented with
600 pg/mL hygromycin B. Lack of a wild-type allele was verified by PCR using oLC11407 and oLC11408.

CalLC9154: Both alleles of TPK71 were deleted as CaLC8966 except the repair cassette was transformed
into CaLC6118.

CaLC9156: This strain was constructed same as CaLC8599 except the repair cassette was transformed
into CaLC6118.

CalLC9158: This strain was constructed same as CaLC6836 except the repair cassettes was transformed
into CaLC6118.

CalC9458: To tag NAB2 C-terminally with mScarlet, the targeting cassette was amplified from pLC1697
using oLC9085 and oLC9086 and transformed into CaLC9013. Transformants were selected by plating on
YPD plates supplemented with 600 pug/mL hygromycin B. Upstream integration of the cassette was
confirmed by PCR using oLC9087 and oLC11300.

CalLC9460: This strain was constructed same as CaLC9048 except the repair cassette was transformed
into CaLC9015.

CalL.C9478: Both alleles of TPK1 and TPK2 were deleted using a transient CRISPR approach adapted from
Min and colleagues (Min et al. 2016). The CaCAS9 cassette was amplified from pLC963 using oLC6924
and oLC6925. The tpk1A::SAT1 cassette with homology to the TPK7 locus was PCR amplified from



pLC1087 using oLC8596 and oLC8565. The {pk2A::SAT1 cassette with homology to the TPK2 locus was
PCR amplified from pLC1087 using oLC8597 and oLC8571. For TPK1 the sgRNA fusion cassette was
made by PCR amplifying from pLC1081 with oLC6926 and oLC8562 (fragment A), as well as oLC6927 and
0oL C8563 (fragment B), at which point fusion PCR was performed on the fragments using the nested primers
0LC6928 and oLC6929. For TPK2, the sgRNA fusion cassette was made by PCR amplifying from pLC1081
with oLC6926 and oLC8568 (fragment A), as well as oLC6927 and oLC8569 (fragment B), at which point
fusion PCR was performed on the fragments using the nested primers oLC6928 and oLC6929. The
tpk1A::SAT1 cassette, tpk2A::SAT1 cassette, TPK1 sgRNA, TPK2 sgRNA and Cas9 DNA were
transformed into CaLC6118. Transformants were selected by plating onto YPD plates supplemented with
150 pg/mL NAT. Colonies with homozygous deletion of both genes were identified by slow growth and
white color. Lack of a wild-type TPK1 allele was verified by PCR using oLC5367 and oLC5370. Lack of a
wild-type TPK2 allele was verified by PCR using oLC5371 and oLC5374.

CalLC10330: To tag PAB1 C-terminally with mScarlet, the targeting cassette was amplified from pLC1693
using oLC12941 and oLC12942 and transformed into CaLC9013. Transformants were selected by plating
on YNB SC plates lacking arginine. Upstream integration of the cassette was confirmed by PCR using
0LC4434 and oLC6971 and downstream integration was confirmed using oLC6970 and oLC4435.

CaLC10332: This strain was constructed same as CaLC10330 except the repair cassette was
transformed into CaLC9015.

CaLC10334: This strain was constructed same as CaLC10330 except the repair cassette was
transformed into CaLC6978.

CaLC10371: Both alleles of DHH1 was C-terminally with mScarlet in two steps. First, the targeting cassette
was amplified from pLC1693 using oLC12943 and oLC12593 and transformed into CalLC9013.
Transformants were selected by plating on YNB SC plates lacking arginine. Upstream integration of the
cassette was confirmed by PCR using oLC6526 and oLC6971 and downstream integration was confirmed
using oLC6970 and oLC6527. This strain was subsequently transformed using the repair template amplified
from pLC1697 using oLC12943 and oLC12593. Transformants were selected by plating on YNB SC plates
lacking arginine and supplemented with 600 ug/mL hygromycin B. Upstream integration of the cassette
was confirmed by PCR using oLC6526 and oLC7958 and downstream integration was confirmed using
oLC7959 and oLC6527. Lack of the native 3’ region of DHH1 was confirmed by PCR using oLC6526 and
oLC6527.

CaLC10373: This strain was constructed same as CaLC10371 except the repair cassette was
transformed into CaLC9015.

CaLC10375: This strain was constructed same as CaLC10371 except the repair cassette was
transformed into CaLC6978.

CalLC10445: Both alleles of TPK2 were deleted as CaLC8599 except the repair cassette was
transformed into CaLC9013.

CalLC10447: Both alleles of TPK1 were deleted as CaLC8966 except the repair cassette was
transformed into CaLC9015.

CalLC10572: The tpk1::pTPK1-NLS-TPK1-HIS1/tpk1::pTPK1-NLS-TPK1-HIS1 strain was made using two
steps. First, both alleles of TPK7 were deleted as CaLC9063 except the repair cassette was transformed
into CaLC239. Next, the two copies of NLS-TPK1 allele was introduced using a transient a CRISPR
approach adapted from Min and colleagues (4). The CaCAS9 cassette was amplified from pLC963 using



0LC6924 and oLC6925. The repair template was digested from pLC2041 using BamHI (NEB) and Sacll
(NEB). The sgRNA fusion cassette was made by PCR amplifying from pLC1081 with oLC6926 and
oLC8823 (fragment A), as well as oLC8824 and oLC6927 (fragment B), at which point fusion PCR was
performed on the fragments using the nested primers oLC6928 and oLC6929 (5). The repair cassette,
sgRNA, and Cas9 DNA were transformed into the TPK1 deletion strain. Transformants were selected by
plating onto YNB SC plates lacking histidine. Presence of two alleles of NLS-TPK1 was confirmed by NAT
sensitivity.

CalLC10575: The tpk2::pTPK2-NLS-TPK2-HIS1/ipk2::pTPK2-NLS-TPK2-HIS1 strain was made using two
steps. First, both alleles of TPK2 were deleted as described for CaLC9049 except the repair cassette was
transformed into CaLC239. Next, the two copies of NLS-TPK2 allele was introduced using a transient a
CRISPR approach adapted from Min and colleagues (4). The CaCAS9 cassette was amplified from
pLC963 using oLC6924 and oLC6925. The repair template was digested from pLC2042 using BamHI (NEB)
and Sacll (NEB). The sgRNA fusion cassette was made by PCR amplifying from pLC1081 with oLC6926
and oLC8823 (fragment A), as well as 0LC8824 and oLC6927 (fragment B), at which point fusion PCR was
performed on the fragments using the nested primers oLC6928 and oLC6929 (5). The repair cassette,
sgRNA, and Cas9 DNA were transformed into the TPK2 deletion strain. Transformants were selected by
plating onto YNB SC plates lacking histidine. Presence of two alleles of NLS-TPK2 was confirmed by NAT
sensitivity.



Plasmid sequences:

>pLC1372_pFA-GFP-TPK1-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCAGACAGAAGATAATATTTTTTCTTAACTG
TCACGCAAAAGTTTTAACTAACTAACTAACTAACTAATTAGACCAATTCCCCTAAAGGACTTAAGGACTAAAATAAGCTTATTTCAATTAATATTATCATTGAATAATAGATACTT
ATAGCAGTTATAGTAGAATTTAATTTCTTTTTTTTTTCTTTCTTTCTTTTGTCACACATTTATCCGTTTTGACAGACTAAATTAAACAAAAAATTTTTGAACATCAGGGAACGACCA
TATACAAATAAAAGCAGAAGAAAAAAACGGAAGAAGAAGAAGAAGAAAAAAAAGTCAACCAAAAAATTGAACAAGAGGTCTAAAGAACCACAACATTATACAAAAGAAAAGAA
ATTAAATTAAATTACATTAAAAGAGAATTGAAACATAACACTTGAAGAAGAAAATAAAAGTATTTTTATATTATATATTCCGACTAGTATTATCTGAGATCAATATATCCTATCGTT
ATCCTCCTCCTTCTCCTTTCAACTTTTGAAAAAGGTGATATTATTCAACACTGTTTTTGTTTTATCAACCAAAACCAGG

CATCCATGGAACCAGCAGACACAAGCATCAGGTCATTAAACGACATCAACTTACAAGAACTTGCCAACAAACAACATCAACGAAATATATATGCTCAAGGATCACCT
ACACTAGAAGATTCAATAACATCAAATGGTAATGATATTAATAATCCCAACAATAATATAAATAAAACCAATAATAACAGTAATTCAAGTCTTTCCTTGACCAAGAAAACATCAAG
ACATATCAATAAAGACACTACAACTAAAGGCAAATATACATTAAATGATTTTCAAATATTACGAACATTAGGAACAGGTTCCTTTGGTAGAGTTCATTTAACTCGATCGATTCAT
AATGGTAGATTTTATGCTATGAAAGTATTAAAGAAACAACGAGTAGTACAAATGAAACAAATCGAACATACTAATGATGAAAGAAGAATGTTAAAATTAGCTCAACATCCATTTA
TAATTCGAATGTGGGGGACATTCCAAGATTGTCATAATTTATTTATGATTATGGATTATATAGAAGGAGGTGAATTATTTTCATTATTAAGAAAATCCCAACGATTCCCTACTCC
AGTAGCTAAATTTTATGCTGCCGAAGTATTTTTGGCTATTGAATATTTACACAGTTTAGACATTATTTATCGAGATTTAAAACCAGAAAATATATTATTGGATAAAAATGGTCATA
TCAAATTAACTGATTTTGGATTTGCTAAAGAAGTTCAAGATGTGACTTATACTTTATGTGGGACTCCAGATTATATTGCTCCTGAAGTGGTGGCAACAAAACCTTATAATAAATC
AGTTGATTGGTGGTCATTTGGTATATTAATATTTGAAATGTTAACTGGTTATACTCCATTCTATGATCCTACTCCAATGAAAACTTATGAAAACATTTTAAATGGATCAATTACTT
ATCCTGATTATTTACCTCCAGATATATTGGATCTTCTACAAAAATTAATTGTCAAAGATTTAACTCAAAGATTAGGTAATTTACAAGGTGGTTCTGATGATGTGAAAAATCATCC
GTGGTTTAAAGAAGTTATTTGGGAAAGATTGTTGTCACGTGATATAGAAACTCCATATGAACCACCTATAACTTCTGGTGTTGGTGATACTTCACAATTTGATCGATACCCAGA
AGATAAAGATTTGGATTATGGTATAAGTGGAGTTGAAGACCCATATCGTGATCAATTCCAGGACTTTTAAATGTAAAAATAAAATTGTATTTATTGGCACAACAATGTTAATTAT
GATAACTAGTTTTATAGATGTATAATTAATTTGCAAGAAAGAAGAAGACGAAGATTTGATTAGTGAATTTTTTAAAGCTAAAAAAACACTTCTTGGTGTATCAAAAGTAATTTTGG
CAAATCTTATAGACAGCTAAAATATAAGCAGTGTCTTATTTTTAAACCAATGATCACTATATGAATTGGCTTCC

ICCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTG
CGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAA
TCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGA
GCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCT
GCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGG
CTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGG
TAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAA
GCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGA
TCTCAA

TPK1 promoter; GFPFGGGGIinker; TPK1 ORF; [HISHIMarker (replaced with a SATT marker in pLC1402); [IEKGISHER



> pLC1375_pFA-GFP-TPK2-HIS
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ATGGTATCGCATCAATTCTACAAAGGTCGTGGTGGTGACAATCATCAACAACAACAGCAGCTTCAGCATCAGCAATATCAGCAACAATTTCAACAACCGCAGCAACAACTTTAT
CCAGGCGAACAAATAGTTCACCCTGCTGCAGCCCAAACTGGACAAAATACTACAAATGTAACAGCAGTGTCGAGCTCCAACATTACCCAATCTGCTACCTCATCACTCCATTC
ACAGCAATTGCAGCATGTAGATGTTTCCAAATCGGCTGCTGAAGAAGCCATCAGAAGATCGTTGTTGCCTGAACGTTCTACTGTTTCAAAGGGGAAATACTCTTTGACTGATT
TCTCAATTATGAGAACTTTGGGAACAGGTTCCTTTGGTAGAGTACATTTAGTGAGATCAGTTCACAATGGTAGATATTATGCTATCAAAGTTTTGAAGAAGCATCAAGTTGTGA
AAATGAAGCAAGTTGAACACACAAATGATGAAAGAAGAATGTTGAAGTTGGTTGAACATCCATTTTTGATTAGAATGTGGGGGACTTTCCAAGATTCCAAAAATTTATTTATGG
TTATGGACTATATTGAAGGGGGAGAGTTATTTTCATTGTTAAGAAAGTCTCAGAGATTTCCCAATCCAGTAGCCAAGTTTTATGCTGCAGAGGTTACCTTGGCTTTGGAGTATT
TGCACAGTCATGATATTATCTATCGTGATTTGAAACCAGAAAATATATTATTGGATAGAAATGGTCATATAAAGATTACAGATTTTGGATTTGCCAAAGAAGTTAGTACCGTTAC
ATGGACGTTATGTGGTACCCCCGATTATATTGCCCCAGAAGTCATAACAACCAAACCCTATAACAAGTCGGTGGACTGGTGGTCGTTGGGGGTATTGATTTTTGAAATGTTG
GCAGGTTACACTCCATTTTATGATTCGACTCCAATGAAAACTTATGAAAAAATTTTGGCAGGCAAAATACATTACCCAAGTTTTTTTCAACCTGATGTGATTGATTTGTTGACTA
AATTAATAACTGCTGATTTGACAAGAAGATTGGGTAATTTGATCAACGGACCAGCAGATATCAGAAATCATCCCTGGTTTCTGGAAGTGGTATGGGAGAAATTGTTGGCAAAG
GATATTGAAACTCCTTATGAACCACCAATCACAGCTGGGGTTGGTGATTCGTCATTGTTTGACCATTATCCAGAAGAACAATTAGACTACGGAAGCCAAGGAGAAGATCCTTA
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TPK2 promoter; GEPTGGGGINker; TPK2 ORF; HISHIMAIKeT (replaced with a SAT1 marker in pLC1406); PK2IGIER



>pLC1527_pFA-NLS-GFP-TPK1-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCAGACAGAAGATAATATTTTTTCTTAACTG
TCACGCAAAAGTTTTAACTAACTAACTAACTAACTAATTAGACCAATTCCCCTAAAGGACTTAAGGACTAAAATAAGCTTATTTCAATTAATATTATCATTGAATAATAGATACTT
ATAGCAGTTATAGTAGAATTTAATTTCTTTTTTTTTTTCTTTCTTTCTTTTGTCACACATTTATCCGTTTTGACAGACTAAATTAAACAAAAAATTTTTGAACATCAGGGAACGACC
ATATACAAATAAAAGCAGAAGAAAAAAACGGAAGAAGAAGAAGAAGAAAAAAAAGTCAACCAAAAAATTGAACAAGAGGTCTAAAGAACCACAACATTATACAAAAGAAAAGA
AATTAAATTAAATTACATTAAAAGAGAATTGAAACATAACACTTGAAGAAGAAAATAAAAGTATTTTTATATTATATATTCCGACTAGTATTATCTGAGATCAATATATCCTATCGT
TATCCTCCTCCTTCTCCTTTCAACTTTTGAAAAAGGTGATATTATTCAACACTGTTTTTGTTTTATCAACCAAAACCAGGATGGGTGCTCCTCCAAAAAAGAAGAGAAAGGTAG

CATCCATGGAACCAGCAGACACAAGCATCAGGTCATTAAACGACATCAACTTACAAGAAC
TTGCCAACAAACAACATCAACGAAATATATATGCTCAAGGATCACCTACACTAGAAGATTCAATAACATCAAATGGTAATGATATTAATAATCCCAACAATAATATAAATAAAAC
CAATAATAACAGTAATTCAAGTCTTTCCTTGACCAAGAAAACATCAAGACATATCAATAAAGACACTACAACTAAAGGCAAATATACATTAAATGATTTTCAAATATTACGAACAT
TAGGAACAGGTTCCTTTGGTAGAGTTCATTTAACTCGATCGATTCATAATGGTAGATTTTATGCTATGAAAGTATTAAAGAAACAACGAGTAGTACAAATGAAACAAATCGAAC
ATACTAATGATGAAAGAAGAATGTTAAAATTAGCTCAACATCCATTTATAATTCGAATGTGGGGGACATTCCAAGATTGTCATAATTTATTTATGATTATGGATTATATAGAAGG
AGGTGAATTATTTTCATTATTAAGAAAATCCCAACGATTCCCTACTCCAGTAGCTAAATTTTATGCTGCCGAAGTATTTTTGGCTATTGAATATTTACACAGTTTAGACATTATTT
ATCGAGATTTAAAACCAGAAAATATATTATTGGATAAAAATGGTCATATCAAATTAACTGATTTTGGATTTGCTAAAGAAGTTCAAGATGTGACTTATACTTTATGTGGGACTCC
AGATTATATTGCTCCTGAAGTGGTGGCAACAAAACCTTATAATAAATCAGTTGATTGGTGGTCATTTGGTATATTAATATTTGAAATGTTAACTGGTTATACTCCATTCTATGAT
CCTACTCCAATGAAAACTTATGAAAACATTTTAAATGGATCAATTACTTATCCTGATTATTTACCTCCAGATATATTGGATCTTCTACAAAAATTAATTGTCAAAGATTTAACTCA
AAGATTAGGTAATTTACAAGGTGGTTCTGATGATGTGAAAAATCATCCGTGGTTTAAAGAAGTTATTTGGGAAAGATTGTTGTCACGTGATATAGAAACTCCATATGAACCACC
TATAACTTCTGGTGTTGGTGATACTTCACAATTTGATCGATACCCAGAAGATAAAGATTTGGATTATGGTATAAGTGGAGTTGAAGACCCATATCGTGATCAATTCCAGGACTT
TTAAATGTAAAAATAAAATTGTATTTATTGGCACAACAATGTTAATTATGATAACTAGTTTTATAGATGTATAATTAATTTGCAAGAAAGAAGAAGACGAAGATTTGATTAGTGAA
TTTTTTAAAGCTAAAAAAACACTTCTTGGTGTATCAAAAGTAATTTTGGCAAATCTTATAGACAGCTAAAATATAAGCAGTGTCTTATTTTTAAACCAATGATCACTATATGAATT
GGCTTCC|
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ICCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCA
GGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGC
GGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGT
AAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATAC
CAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGC
TCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTT
GAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCC
TAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGT
AGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA

TPK1 promoter; SV40 NLS; GFP¥GGGGIinker, TPK1 ORF; [HISTIMAaIKel (replaced with a SATT marker in pLC1529); [IEKIGIER



> pLC1528_pFA-NLS-GFP-TPK2-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCACATTGTTAAAAGTCGATACTTCAGTTG
CTTTTTTTTATTATTTTCTATCCAGCAAAAAACACATTGTCATTGTTTGTGTATCATTTTTTGTCCAGATAACAAACACCAAATTGAGGTCAACTAAACAACAACTTGTATAGTTCT
ACCACACTATTTTGAAGAGTCAGCTACAGTTCCTAGTTTCTCAACATAATATATCAACCTATCAATACTCGGATTGCAGGTCAATTTAGTTTACAACCACCAATTGCCAAAGTAT
TGGATTCTACTTTTTCCGACTTGTAAGTGAACACAAAGAAGATTAGACAAACAATCACCCACTCACACCTACTACTCACCCAATTTCCATTCCACCTTTTTTTTTCGAAAAAAAT
AACCTTCCCCCTTTTTGATGGTGAATCTTTTAAAGAAACTTCACATCACCAAGCTGCATCAACTGAATCAATCCAATTCGGACAGTAATTCCTTAAACTCAAACACATCAATGG
GTGCTCCTCCAAAAAAGAAGAGAAAGGT.

GACAATCATCAACAACAACAGCAGCTTCAGC
ATCAGCAATATCAGCAACAATTTCAACAACCGCAGCAACAACTTTATCCAGGCGAACAAATAGTTCACCCTGCTGCAGCCCAAACTGGACAAAATACTACAAATGTAACAGCA
GTGTCGAGCTCCAACATTACCCAATCTGCTACCTCATCACTCCATTCACAGCAATTGCAGCATGTAGATGTTTCCAAATCGGCTGCTGAAGAAGCCATCAGAAGATCGTTGTT
GCCTGAACGTTCTACTGTTTCAAAGGGGAAATACTCTTTGACTGATTTCTCAATTATGAGAACTTTGGGAACAGGTTCCTTTGGTAGAGTACATTTAGTGAGATCAGTTCACAA
TGGTAGATATTATGCTATCAAAGTTTTGAAGAAGCATCAAGTTGTGAAAATGAAGCAAGTTGAACACACAAATGATGAAAGAAGAATGTTGAAGTTGGTTGAACATCCATTTTT
GATTAGAATGTGGGGGACTTTCCAAGATTCCAAAAATTTATTTATGGTTATGGACTATATTGAAGGGGGAGAGTTATTTTCATTGTTAAGAAAGTCTCAGAGATTTCCCAATCC
AGTAGCCAAGTTTTATGCTGCAGAGGTTACCTTGGCTTTGGAGTATTTGCACAGTCATGATATTATCTATCGTGATTTGAAACCAGAAAATATATTATTGGATAGAAATGGTCA
TATAAAGATTACAGATTTTGGATTTGCCAAAGAAGTTAGTACCGTTACATGGACGTTATGTGGTACCCCCGATTATATTGCCCCAGAAGTCATAACAACCAAACCCTATAACAA
GTCGGTGGACTGGTGGTCGTTGGGGGTATTGATTTTTGAAATGTTGGCAGGTTACACTCCATTTTATGATTCGACTCCAATGAAAACTTATGAAAAAATTTTGGCAGGCAAAA
TACATTACCCAAGTTTTTTTCAACCTGATGTGATTGATTTGTTGACTAAATTAATAACTGCTGATTTGACAAGAAGATTGGGTAATTTGATCAACGGACCAGCAGATATCAGAAA
TCATCCCTGGTTTCTGGAAGTGGTATGGGAGAAATTGTTGGCAAAGGATATTGAAACTCCTTATGAACCACCAATCACAGCTGGGGTTGGTGATTCGTCATTGTTTGACCATT
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ICCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAAC
GCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGC
GGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCA
TAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGT
GCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTA
GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATC
GCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATT
TGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAG
ATTACGCGCAGAAAAAAAGGATCTCAA

TPK2 promoter; SV40 NLS; GFP¥GGGGIinker, TPK2 ORF; [HISTIMAaIKer (replaced with a SATT marker in pLC1530); [IEKSISIER



>pLC1668_pFA-pTpk1-GFP-2N1C-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCAGACAGAAGATAATATTTTTTCTTAACTG
TCACGCAAAAGTTTTAACTAACTAACTAACTAACTAATTAGACCAATTCCCCTAAAGGACTTAAGGACTAAAATAAGCTTATTTCAATTAATATTATCATTGAATAATAGATACTT
ATAGCAGTTATAGTAGAATTTAATTTCTTTTTTTTTTCTTTCTTTCTTTTGTCACACATTTATCCGTTTTGACAGACTAAATTAAACAAAAAATTTTTGAACATCAGGGAACGACCA
TATACAAATAAAAGCAGAAGAAAAAAACGGAAGAAGAAGAAGAAGAAAAAAAAGTCAACCAAAAAATTGAACAAGAGGTCTAAAGAACCACAACATTATACAAAAGAAAAGAA
ATTAAATTAAATTACATTAAAAGAGAATTGAAACATAACACTTGAAGAAGAAAATAAAAGTATTTTTATATTATATATTCCGACTAGTATTATCTGAGATCAATATATCCTATCGTT
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ATCGGCTGCTGAAGAAGCCATCAGAAGATCGTTGTTGCCTGAACGTTCTACTGTTTCAAAAGGCAAATATACATTAAATGATTTTCAAATATTACGAACATTAGGAACAGGTTC
CTTTGGTAGAGTTCATTTAACTCGATCGATTCATAATGGTAGATTTTATGCTATGAAAGTATTAAAGAAACAACGAGTAGTACAAATGAAACAAATCGAACATACTAATGATGAA
AGAAGAATGTTAAAATTAGCTCAACATCCATTTATAATTCGAATGTGGGGGACATTCCAAGATTGTCATAATTTATTTATGATTATGGATTATATAGAAGGAGGTGAATTATTTT

CATTATTAAGAAAATCCCAACGATTCCCTACTCCAGTAGCTAAATTTTATGCTGCCGAAGTATTTTTGGCTATTGAATATTTACACAGTTTAGACATTATTTATCGAGATTTAAAA
CCAGAAAATATATTATTGGATAAAAATGGTCATATCAAATTAACTGATTTTGGATTTGCTAAAGAAGTTCAAGATGTGACTTATACTTTATGTGGGACTCCAGATTATATTGCTC

CTGAAGTGGTGGCAACAAAACCTTATAATAAATCAGTTGATTGGTGGTCATTTGGTATATTAATATTTGAAATGTTAACTGGTTATACTCCATTCTATGATCCTACTCCAATGAA
AACTTATGAAAACATTTTAAATGGATCAATTACTTATCCTGATTATTTACCTCCAGATATATTGGATCTTCTACAAAAATTAATTGTCAAAGATTTAACTCAAAGATTAGGTAATTT
ACAAGGTGGTTCTGATGATGTGAAAAATCATCCGTGGTTTAAAGAAGTTATTTGGGAAAGATTGTTGTCACGTGATATAGAAACTCCATATGAACCACCTATAACTTCTGGTGT
TGGTGATACTTCACAATTTGATCGATACCCAGAAGATAAAGATTTGGATTATGGTATAAGTGGAGTTGAAGACCCATATCGTGATCAATTCCAGGACTTTTAAATGTAAAAATA

AAATTGTATTTATTGGCACAACAATGTTAATTATGATAACTAGTTTTATAGATGTATAATTAATTTGCAAGAAAGAAGAAGACGAAGATTTGATTAGTGAATTTTTTAAAGCTAAA
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TPK1 promoter; GFP¥GGGGIinKer; TPK2N+TPK1C coding sequence; [HISHIMEIKEE (replaced with a SAT1 marker in pLC1682);



>pLC1669_pFA-pTpk1-GFP-2FL-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCAGACAGAAGATAATATTTTTTCTTAACTG
TCACGCAAAAGTTTTAACTAACTAACTAACTAACTAATTAGACCAATTCCCCTAAAGGACTTAAGGACTAAAATAAGCTTATTTCAATTAATATTATCATTGAATAATAGATACTT
ATAGCAGTTATAGTAGAATTTAATTTCTTTTTTTTTTCTTTCTTTCTTTTGTCACACATTTATCCGTTTTGACAGACTAAATTAAACAAAAAATTTTTGAACATCAGGGAACGACCA
TATACAAATAAAAGCAGAAGAAAAAAACGGAAGAAGAAGAAGAAGAAAAAAAAGTCAACCAAAAAATTGAACAAGAGGTCTAAAGAACCACAACATTATACAAAAGAAAAGAA
ATTAAATTAAATTACATTAAAAGAGAATTGAAACATAACACTTGAAGAAGAAAATAAAAGTATTTTTATATTATATATTCCGACTAGTATTATCTGAGATCAATATATCCTATCGTT
ATCCTCCTCCTTCTCCTTTCAACTTTTGAAAAAGGTGATATTATTCAACACTGTTTTTGTTTTATCAACCAAAACCAGG
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TPK1 promoter; GEPTGGGGINker; TPK2 ORF; HISHIMEIKeT (replaced with a SAT1 marker in pLC1683); BKIIGIER



>pLC1676_pFA-pTpk1-GFP-1N2C-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCAGACAGAAGATAATATTTTTTCTTAACTG
TCACGCAAAAGTTTTAACTAACTAACTAACTAACTAATTAGACCAATTCCCCTAAAGGACTTAAGGACTAAAATAAGCTTATTTCAATTAATATTATCATTGAATAATAGATACTT
ATAGCAGTTATAGTAGAATTTAATTTCTTTTTTTTTTTCTTTCTTTCTTTTGTCACACATTTATCCGTTTTGACAGACTAAATTAAACAAAAAATTTTTGAACATCAGGGAACGACC
ATATACAAATAAAAGCAGAAGAAAAAAACGGAAGAAGAAGAAGAAGAAAAAAAAGTCAACCAAAAAATTGAACAAGAGGTCTAAAGAACCACAACATTATACAAAAGAAAAGA
AATTAAATTAAATTACATTAAAAGAGAATTGAAACATAACACTTGAAGAAGAAAATAAAAGTATTTTTATATTATATATTCCGACTAGTATTATCTGAGATCAATATATCCTATCGT
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TACACTAGAAGATTCAATAACATCAAATGGTAATGATATTAATAATCCCAACAATAATATAAATAAAACCAATAATAACAGTAATTCAAGTCTTTCCTTGACCAAGAAAACATCAA
GACATATCAATAAAGACACTACAACTAAGGGGAAATACTCTTTGACTGATTTCTCAATTATGAGAACTTTGGGAACAGGTTCCTTTGGTAGAGTACATTTAGTGAGATCAGTTC
ACAATGGTAGATATTATGCTATCAAAGTTTTGAAGAAGCATCAAGTTGTGAAAATGAAGCAAGTTGAACACACAAATGATGAAAGAAGAATGTTGAAGTTGGTTGAACATCCAT
TTTTGATTAGAATGTGGGGGACTTTCCAAGATTCCAAAAATTTATTTATGGTTATGGACTATATTGAAGGGGGAGAGTTATTTTCATTGTTAAGAAAGTCTCAGAGATTTCCCAA
TCCAGTAGCCAAGTTTTATGCTGCAGAGGTTACCTTGGCTTTGGAGTATTTGCACAGTCATGATATTATCTATCGTGATTTGAAACCAGAAAATATATTATTGGATAGAAATGG
TCATATAAAGATTACAGATTTTGGATTTGCCAAAGAAGTTAGTACCGTTACATGGACGTTATGTGGTACCCCCGATTATATTGCCCCAGAAGTCATAACAACCAAACCCTATAA
CAAGTCGGTGGACTGGTGGTCGTTGGGGGTATTGATTTTTGAAATGTTGGCAGGTTACACTCCATTTTATGATTCGACTCCAATGAAAACTTATGAAAAAATTTTGGCAGGCA
AAATACATTACCCAAGTTTTTTTCAACCTGATGTGATTGATTTGTTGACTAAATTAATAACTGCTGATTTGACAAGAAGATTGGGTAATTTGATCAACGGACCAGCAGATATCAG
AAATCATCCCTGGTTTCTGGAAGTGGTATGGGAGAAATTGTTGGCAAAGGATATTGAAACTCCTTATGAACCACCAATCACAGCTGGGGTTGGTGATTCGTCATTGTTTGACC
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ICCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGC
ATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTA
TCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGC
GTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCC
CCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAG
GTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCC
GGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTA
CACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTT
TTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA

TPK1 promoter; GFPFGGGGIiINKer; TPK1N+TPK2C coding sequence; [HISHIMAIReN (replaced with a SATT marker in pLC1685);



>pLC1673_pFA-pTpk2-GFP-2N-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCACATTGTTAAAAGTCGATACTTCAGTTG
CTTTTTTTTATTATTTTCTATCCAGCAAAAAACACATTGTCATTGTTTGTGTATCATTTTTTGTCCAGATAACAAACACCAAATTGAGGTCAACTAAACAACAACTTGTATAGTTCT
ACCACACTATTTTGAAGAGTCAGCTACAGTTCCTAGTTTCTCAACATAATATATCAACCTATCAATACTCGGATTGCAGGTCAATTTAGTTTACAACCACCAATTGCCAAAGTAT
TGGATTCTACTTTTTCCGACTTGTAAGTGAACACAAAGAAGATTAGACAAACAATCACCCACTCACACCTACTACTCACCCAATTTCCATTCCACCTTTTTTTTTCGAAAAAAAT
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[CCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGT
TTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACA
GAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGA
CGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGAC
CCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCT
GGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCA
CTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGC
TGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAA
AGGATCTCAA

TPK2 promoter; GFP¥GGGGIinker; TPK2N coding sequence; HISHlaIKer. MPK2SNHR



>pLC1671_pFA-pTpk2-GFP-1N2C-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCACATTGTTAAAAGTCGATACTTCAGTTG
CTTTTTTTTATTATTTTCTATCCAGCAAAAAACACATTGTCATTGTTTGTGTATCATTTTTTGTCCAGATAACAAACACCAAATTGAGGTCAACTAAACAACAACTTGTATAGTTCT
ACCACACTATTTTGAAGAGTCAGCTACAGTTCCTAGTTTCTCAACATAATATATCAACCTATCAATACTCGGATTGCAGGTCAATTTAGTTTACAACCACCAATTGCCAAAGTAT
TGGATTCTACTTTTTCCGACTTGTAAGTGAACACAAAGAAGATTAGACAAACAATCACCCACTCACACCTACTACTCACCCAATTTCCATTCCACCTTTTTTTTTCGAAAAAAAT
AACCTTCCCCCTTTTTGATGGTGAATCTTTTAAAGAAACTTCACATCACCAAGCTGCATCAACTGAATCAATCCAATTCGGACAGTAATTCCTTAAACTCAAACACATCAATGTC

ATGGTATCGCATCAATTCTACAAAGGTCGTGGTGGTACATCCATGGAACCAGCAGACACAAGCATCAGGTCATTAAACGACATCAACTTACAAGAACTTGCCAACAAACAACA
TCAACGAAATATATATGCTCAAGGATCACCTACACTAGAAGATTCAATAACATCAAATGGTAATGATATTAATAATCCCAACAATAATATAAATAAAACCAATAATAACAGTAATT
CAAGTCTTTCCTTGACCAAGAAAACATCAAGACATATCAATAAAGACACTACAACTAAGGGGAAATACTCTTTGACTGATTTCTCAATTATGAGAACTTTGGGAACAGGTTCCT
TTGGTAGAGTACATTTAGTGAGATCAGTTCACAATGGTAGATATTATGCTATCAAAGTTTTGAAGAAGCATCAAGTTGTGAAAATGAAGCAAGTTGAACACACAAATGATGAAA
GAAGAATGTTGAAGTTGGTTGAACATCCATTTTTGATTAGAATGTGGGGGACTTTCCAAGATTCCAAAAATTTATTTATGGTTATGGACTATATTGAAGGGGGAGAGTTATTTT
CATTGTTAAGAAAGTCTCAGAGATTTCCCAATCCAGTAGCCAAGTTTTATGCTGCAGAGGTTACCTTGGCTTTGGAGTATTTGCACAGTCATGATATTATCTATCGTGATTTGA
AACCAGAAAATATATTATTGGATAGAAATGGTCATATAAAGATTACAGATTTTGGATTTGCCAAAGAAGTTAGTACCGTTACATGGACGTTATGTGGTACCCCCGATTATATTG
CCCCAGAAGTCATAACAACCAAACCCTATAACAAGTCGGTGGACTGGTGGTCGTTGGGGGTATTGATTTTTGAAATGTTGGCAGGTTACACTCCATTTTATGATTCGACTCCA
ATGAAAACTTATGAAAAAATTTTGGCAGGCAAAATACATTACCCAAGTTTTTTTCAACCTGATGTGATTGATTTGTTGACTAAATTAATAACTGCTGATTTGACAAGAAGATTGG
GTAATTTGATCAACGGACCAGCAGATATCAGAAATCATCCCTGGTTTCTGGAAGTGGTATGGGAGAAATTGTTGGCAAAGGATATTGAAACTCCTTATGAACCACCAATCACA
GCTGGGGTTGGTGATTCGTCATTGTTTGACCATTATCCAGAAGAACAATTAGACTACGGAAGCCAAGGAGAAGATCCTTATGCTCTGTATTTCCTTGACTTTTGAATTGAGAG
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ICCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATA
AGCCAGGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCG
GCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGA
ACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAA
GATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTC
ATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC
GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGT
GGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGC
TGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA

TPK2 promoter; GFPEGGGGIinker; TPK1N+TPK2C coding sequence; [HISHIMMEIKEE (replaced with a SAT? marker in pLC1686);



>pLC1672_pFA-pTpk2-GFP-1FL-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCACATTGTTAAAAGTCGATACTTCAGTTG
CTTTTTTTTATTATTTTCTATCCAGCAAAAAACACATTGTCATTGTTTGTGTATCATTTTTTGTCCAGATAACAAACACCAAATTGAGGTCAACTAAACAACAACTTGTATAGTTCT
ACCACACTATTTTGAAGAGTCAGCTACAGTTCCTAGTTTCTCAACATAATATATCAACCTATCAATACTCGGATTGCAGGTCAATTTAGTTTACAACCACCAATTGCCAAAGTAT
TGGATTCTACTTTTTCCGACTTGTAAGTGAACACAAAGAAGATTAGACAAACAATCACCCACTCACACCTACTACTCACCCAATTTCCATTCCACCTTTTTTTTTCGAAAAAAAT
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TCAACGAAATATATATGCTCAAGGATCACCTACACTAGAAGATTCAATAACATCAAATGGTAATGATATTAATAATCCCAACAATAATATAAATAAAACCAATAATAACAGTAATT
CAAGTCTTTCCTTGACCAAGAAAACATCAAGACATATCAATAAAGACACTACAACTAAAGGCAAATATACATTAAATGATTTTCAAATATTACGAACATTAGGAACAGGTTCCTT
TGGTAGAGTTCATTTAACTCGATCGATTCATAATGGTAGATTTTATGCTATGAAAGTATTAAAGAAACAACGAGTAGTACAAATGAAACAAATCGAACATACTAATGATGAAAGA
AGAATGTTAAAATTAGCTCAACATCCATTTATAATTCGAATGTGGGGGACATTCCAAGATTGTCATAATTTATTTATGATTATGGATTATATAGAAGGAGGTGAATTATTTTCATT
ATTAAGAAAATCCCAACGATTCCCTACTCCAGTAGCTAAATTTTATGCTGCCGAAGTATTTTTGGCTATTGAATATTTACACAGTTTAGACATTATTTATCGAGATTTAAAACCA
GAAAATATATTATTGGATAAAAATGGTCATATCAAATTAACTGATTTTGGATTTGCTAAAGAAGTTCAAGATGTGACTTATACTTTATGTGGGACTCCAGATTATATTGCTCCTG
AAGTGGTGGCAACAAAACCTTATAATAAATCAGTTGATTGGTGGTCATTTGGTATATTAATATTTGAAATGTTAACTGGTTATACTCCATTCTATGATCCTACTCCAATGAAAAC
TTATGAAAACATTTTAAATGGATCAATTACTTATCCTGATTATTTACCTCCAGATATATTGGATCTTCTACAAAAATTAATTGTCAAAGATTTAACTCAAAGATTAGGTAATTTACA
AGGTGGTTCTGATGATGTGAAAAATCATCCGTGGTTTAAAGAAGTTATTTGGGAAAGATTGTTGTCACGTGATATAGAAACTCCATATGAACCACCTATAACTTCTGGTGTTGG
TGATACTTCACAATTTGATCGATACCCAGAAGATAAAGATTTGGATTATGGTATAAGTGGAGTTGAAGACCCATATCGTGATCAATTCCAGGACTTTTAAATGTAAAAATAAAAT
TGTATTTATTGGCACAACAATGTTAATTATGATAACTAGTTTTATAGATGTATAATTAATTTGCAAGAAAGAAGAAGACGAAGATTTGATTAGTGAATTCTTTAAAGCTAAAAAAA
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ICCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAACGCGCGG
GGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATA
CGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTC
CGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTC
TCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTT
CGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTG
GCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATC
TGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGC
GCAGAAAAAAAGGATCTCAA

TPK2 promoter; GEPEGGGGIINKer; TPK1 coding sequence; [HISTIMEIKE] (replaced with a SAT1 marker in pLC1687); EKIGHER



>pLC1677_pFA-pTpk2-GFP-2N1C-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCACATTGTTAAAAGTCGATACTTCAGTTG
CTTTTTTTTATTATTTTCTATCCAGCAAAAAACACATTGTCATTGTTTGTGTATCATTTTTTGTCCAGATAACAAACACCAAATTGAGGTCAACTAAACAACAACTTGTATAGTTCT
ACCACACTATTTTGAAGAGTCAGCTACAGTTCCTAGTTTCTCAACATAATATATCAACCTATCAATACTCGGATTGCAGGTCAATTTAGTTTACAACCACCAATTGCCAAAGTAT
TGGATTCTACTTTTTCCGACTTGTAAGTGAACACAAAGAAGATTAGACAAACAATCACCCACTCACACCTACTACTCACCCAATTTCCATTCCACCTTTTTTTTTCGAAAAAAAT
AACCTTCCCCCTTTTTGATGGTGAATCTTTTAAAGAAACTTCACATCACCAAGCTGCATCAACTGAATCAATCCAATTCGGACAGTAATTCCTTAAACTCAAACACATCAATGTC

ATGGTATCGCATCAATTCTACAAAGGTCGTGGTGGTGACAATCATCAACAACAACAGCAGCTTCAGCATCAGCAATATCAGCAACAATTTCAACAACCGCAGCAACAACTTTAT
CCAGGCGAACAAATAGTTCACCCTGCTGCAGCCCAAACTGGACAAAATACTACAAATGTAACAGCAGTGTCGAGCTCCAACATTACCCAATCTGCTACCTCATCACTCCATTC
ACAGCAATTGCAGCATGTAGATGTTTCCAAATCGGCTGCTGAAGAAGCCATCAGAAGATCGTTGTTGCCTGAACGTTCTACTGTTTCAAAAGGCAAATATACATTAAATGATTT
TCAAATATTACGAACATTAGGAACAGGTTCCTTTGGTAGAGTTCATTTAACTCGATCGATTCATAATGGTAGATTTTATGCTATGAAAGTATTAAAGAAACAACGAGTAGTACAA
ATGAAACAAATCGAACATACTAATGATGAAAGAAGAATGTTAAAATTAGCTCAACATCCATTTATAATTCGAATGTGGGGGACATTCCAAGATTGTCATAATTTATTTATGATTA
TGGATTATATAGAAGGAGGTGAATTATTTTCATTATTAAGAAAATCCCAACGATTCCCTACTCCAGTAGCTAAATTTTATGCTGCCGAAGTATTTTTGGCTATTGAATATTTACA
CAGTTTAGACATTATTTATCGAGATTTAAAACCAGAAAATATATTATTGGATAAAAATGGTCATATCAAATTAACTGATTTTGGATTTGCTAAAGAAGTTCAAGATGTGACTTATA
CTTTATGTGGGACTCCAGATTATATTGCTCCTGAAGTGGTGGCAACAAAACCTTATAATAAATCAGTTGATTGGTGGTCATTTGGTATATTAATATTTGAAATGTTAACTGGTTA
TACTCCATTCTATGATCCTACTCCAATGAAAACTTATGAAAACATTTTAAATGGATCAATTACTTATCCTGATTATTTACCTCCAGATATATTGGATCTTCTACAAAAATTAATTGT
CAAAGATTTAACTCAAAGATTAGGTAATTTACAAGGTGGTTCTGATGATGTGAAAAATCATCCGTGGTTTAAAGAAGTTATTTGGGAAAGATTGTTGTCACGTGATATAGAAAC
TCCATATGAACCACCTATAACTTCTGGTGTTGGTGATACTTCACAATTTGATCGATACCCAGAAGATAAAGATTTGGATTATGGTATAAGTGGAGTTGAAGACCCATATCGTGA
TCAATTCCAGGACTTTTAAATGTAAAAATAAAATTGTATTTATTGGCACAACAATGTTAATTATGATAACTAGTTTTATAGATGTATAATTAATTTGCAAGAAAGAAGAAGACGAA
GATTTGATTAGTGAATTTTTTAAAGCTAAAAAAACACTTCTTGGTGTATCAAAAGTAATTTTGGCAAATCTTATAGACAGCTAAAATATAAGCAGTGTCTTATTTTTAAACCAATG

>
5
o
b
9
3
>
5
g
(0]
Q@
O
3
5
Q
|

©
>
[}
0O
=
l

ICCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCA
GGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGC
GGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGT
AAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATAC
CAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGC
TCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTT
GAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCC
TAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGT
AGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA

TPK2 promoter; GFPFGGGGIinker; TPK2N+TPK1C coding sequence; [HISHIMMEIKEE (replaced with a SAT? marker in pLC1689);



>pLC1717_pFA-p2-GFP-stop2FL-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCACATTGTTAAAAGTCGATACTTCAGTTG
CTTTTTTTTATTATTTTCTATCCAGCAAAAAACACATTGTCATTGTTTGTGTATCATTTTTTGTCCAGATAACAAACACCAAATTGAGGTCAACTAAACAACAACTTGTATAGTTCT
ACCACACTATTTTGAAGAGTCAGCTACAGTTCCTAGTTTCTCAACATAATATATCAACCTATCAATACTCGGATTGCAGGTCAATTTAGTTTACAACCACCAATTGCCAAAGTAT
TGGATTCTACTTTTTCCGACTTGTAAGTGAACACAAAGAAGATTAGACAAACAATCACCCACTCACACCTACTACTCACCCAATTTCCATTCCACCTTTTTTTTTCGAAAAAAAT
AACCTTCCCCCTTTTTGATGGTGAATCTTTTAAAGAAACTTCACATCACCAAGCTGCATCAACTGAATCAATCCAATTCGGACAGTAATTCCTTAAACTCAAACACATCATAART

GACAATCATCAACAACAACAGCAGCTTCAGCATCAGCAATATCAGCAACAATTTCAACAACCGCAGCAACAACT
TTATCCAGGCGAACAAATAGTTCACCCTGCTGCAGCCCAAACTGGACAAAATACTACAAATGTAACAGCAGTGTCGAGCTCCAACATTACCCAATCTGCTACCTCATCACTCC
ATTCACAGCAATTGCAGCATGTAGATGTTTCCAAATCGGCTGCTGAAGAAGCCATCAGAAGATCGTTGTTGCCTGAACGTTCTACTGTTTCAAAGGGGAAATACTCTTTGACT
GATTTCTCAATTATGAGAACTTTGGGAACAGGTTCCTTTGGTAGAGTACATTTAGTGAGATCAGTTCACAATGGTAGATATTATGCTATCAAAGTTTTGAAGAAGCATCAAGTT
GTGAAAATGAAGCAAGTTGAACACACAAATGATGAAAGAAGAATGTTGAAGTTGGTTGAACATCCATTTTTGATTAGAATGTGGGGGACTTTCCAAGATTCCAAAAATTTATTT
ATGGTTATGGACTATATTGAAGGGGGAGAGTTATTTTCATTGTTAAGAAAGTCTCAGAGATTTCCCAATCCAGTAGCCAAGTTTTATGCTGCAGAGGTTACCTTGGCTTTGGA
GTATTTGCACAGTCATGATATTATCTATCGTGATTTGAAACCAGAAAATATATTATTGGATAGAAATGGTCATATAAAGATTACAGATTTTGGATTTGCCAAAGAAGTTAGTACC
GTTACATGGACGTTATGTGGTACCCCCGATTATATTGCCCCAGAAGTCATAACAACCAAACCCTATAACAAGTCGGTGGACTGGTGGTCGTTGGGGGTATTGATTTTTGAAAT
GTTGGCAGGTTACACTCCATTTTATGATTCGACTCCAATGAAAACTTATGAAAAAATTTTGGCAGGCAAAATACATTACCCAAGTTTTTTTCAACCTGATGTGATTGATTTGTTG
ACTAAATTAATAACTGCTGATTTGACAAGAAGATTGGGTAATTTGATCAACGGACCAGCAGATATCAGAAATCATCCCTGGTTTCTGGAAGTGGTATGGGAGAAATTGTTGGC
AAAGGATATTGAAACTCCTTATGAACCACCAATCACAGCTGGGGTTGGTGATTCGTCATTGTTTGACCATTATCCAGAAGAACAATTAGACTACGGAAGCCAAGGAGAAGATC
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TPK2 promoter; Stop codon; GFP+GGGGlinker; TPK2 ORF; HiSiifiatker. TPK2SIHR



>pLC1718_pFA-p2-GFP-stop2N-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCACATTGTTAAAAGTCGATACTTCAGTTG
CTTTTTTTTATTATTTTCTATCCAGCAAAAAACACATTGTCATTGTTTGTGTATCATTTTTTGTCCAGATAACAAACACCAAATTGAGGTCAACTAAACAACAACTTGTATAGTTCT
ACCACACTATTTTGAAGAGTCAGCTACAGTTCCTAGTTTCTCAACATAATATATCAACCTATCAATACTCGGATTGCAGGTCAATTTAGTTTACAACCACCAATTGCCAAAGTAT
TGGATTCTACTTTTTCCGACTTGTAAGTGAACACAAAGAAGATTAGACAAACAATCACCCACTCACACCTACTACTCACCCAATTTCCATTCCACCTTTTTTTTTCGAAAAAAAT
AACCTTCCCCCTTTTTGATGGTGAATCTTTTAAAGAAACTTCACATCACCAAGCTGCATCAACTGAATCAATCCAATTCGGACAGTAATTCCTTAAACTCAAACACATCATAART

GACAATCATCAACAACAACAGCAGCTTCAGCATCAGCAATATCAGCAACAATTTCAACAACCGCAGCAACAACT
TTATCCAGGCGAACAAATAGTTCACCCTGCTGCAGCCCAAACTGGACAAAATACTACAAATGTAACAGCAGTGTCGAGCTCCAACATTACCCAATCTGCTACCTCATCACTCC
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[CCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAG
GCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTAT
CCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCC
CCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTT
CCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCC
AAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCA
GCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCT
CTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAA
AAAAAGGATCTCAA

TPK2 promoter; Stop codon; GFPEGGGGIinker; TPK2N coding sequence; HISTIMaIker; MEKZIGHHR



>pLC1719_pFA-p2-GFP-Qless2N-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCACATTGTTAAAAGTCGATACTTCAGTTG
CTTTTTTTTATTATTTTCTATCCAGCAAAAAACACATTGTCATTGTTTGTGTATCATTTTTTGTCCAGATAACAAACACCAAATTGAGGTCAACTAAACAACAACTTGTATAGTTCT
ACCACACTATTTTGAAGAGTCAGCTACAGTTCCTAGTTTCTCAACATAATATATCAACCTATCAATACTCGGATTGCAGGTCAATTTAGTTTACAACCACCAATTGCCAAAGTAT
TGGATTCTACTTTTTCCGACTTGTAAGTGAACACAAAGAAGATTAGACAAACAATCACCCACTCACACCTACTACTCACCCAATTTCCATTCCACCTTTTTTTTTCGAAAAAAAT
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CAACTTTATCCAGGCGAACAAATAGTTCACCCTGCTGCAGCCCAAACTGGACAAAATACTACAAATGTAACAGCAGT
GTCGAGCTCCAACATTACCCAATCTGCTACCTCATCACTCCATTCACAGCAATTGCAGCATGTAGATGTTTCCAAATCGGCTGCTGAAGAAGCCATCAGAAGATCGTTGTTGC
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(CCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCA
GGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGC
GGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGT
AAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATAC
CAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGC
TCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTT
GAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCC
TAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGT
AGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA

TPK2 promoter; GFP¥GGGGIinker; TPK2N“° coding sequence; [HISHlarker. MPK2SHIHR



>pLC1699_pFA-mNG-TPK1-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCAGACAGAAGATAATATTTTTTCTTAACTG
TCACGCAAAAGTTTTAACTAACTAACTAACTAACTAATTAGACCAATTCCCCTAAAGGACTTAAGGACTAAAATAAGCTTATTTCAATTAATATTATCATTGAATAATAGATACTT
ATAGCAGTTATAGTAGAATTTAATTTCTTTTTTTTTTTCTTTCTTTCTTTTGTCACACATTTATCCGTTTTGACAGACTAAATTAAACAAAAAATTTTTGAACATCAGGGAACGACC
ATATACAAATAAAAGCAGAAGAAAAAAACGGAAGAAGAAGAAGAAGAAAAAAAAGTCAACCAAAAAATTGAACAAGAGGTCTAAAGAACCACAACATTATACAAAAGAAAAGA
AATTAAATTAAATTACATTAAAAGAGAATTGAAACATAACACTTGAAGAAGAAAATAAAAGTATTTTTATATTATATATTCCGACTAGTATTATCTGAGATCAATATATCCTATCGT
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GATTCAATAACATCAAATGGTAATGATATTAATAATCCCAACAATAATATAAATAAAACCAATAATAACAGTAATTCAAGTCTTTCCTTGACCAAGAAAACATCAAGACATATCAA
TAAAGACACTACAACTAAAGGCAAATATACATTAAATGATTTTCAAATATTACGAACATTAGGAACAGGTTCCTTTGGTAGAGTTCATTTAACTCGATCGATTCATAATGGTAGA
TTTTATGCTATGAAAGTATTAAAGAAACAACGAGTAGTACAAATGAAACAAATCGAACATACTAATGATGAAAGAAGAATGTTAAAATTAGCTCAACATCCATTTATAATTCGAA
TGTGGGGGACATTCCAAGATTGTCATAATTTATTTATGATTATGGATTATATAGAAGGAGGTGAATTATTTTCATTATTAAGAAAATCCCAACGATTCCCTACTCCAGTAGCTAA
ATTTTATGCTGCCGAAGTATTTTTGGCTATTGAATATTTACACAGTTTAGACATTATTTATCGAGATTTAAAACCAGAAAATATATTATTGGATAAAAATGGTCATATCAAATTAA
CTGATTTTGGATTTGCTAAAGAAGTTCAAGATGTGACTTATACTTTATGTGGGACTCCAGATTATATTGCTCCTGAAGTGGTGGCAACAAAACCTTATAATAAATCAGTTGATT
GGTGGTCATTTGGTATATTAATATTTGAAATGTTAACTGGTTATACTCCATTCTATGATCCTACTCCAATGAAAACTTATGAAAACATTTTAAATGGATCAATTACTTATCCTGAT
TATTTACCTCCAGATATATTGGATCTTCTACAAAAATTAATTGTCAAAGATTTAACTCAAAGATTAGGTAATTTACAAGGTGGTTCTGATGATGTGAAAAATCATCCGTGGTTTA
AAGAAGTTATTTGGGAAAGATTGTTGTCACGTGATATAGAAACTCCATATGAACCACCTATAACTTCTGGTGTTGGTGATACTTCACAATTTGATCGATACCCAGAAGATAAAG
ATTTGGATTATGGTATAAGTGGAGTTGAAGACCCATATCGTGATCAATTCCAGGACTTTTAAATGTAAAAATAAAATTGTATTTATTGGCACAACAATGTTAATTATGATAACTA
GTTTTATAGATGTATAATTAATTTGCAAGAAAGAAGAAGACGAAGATTTGATTAGTGAATTTTTTAAAGCTAAAAAAACACTTCTTGGTGTATCAAAAGTAATTTTGGCAAATCTT
ATAGACAGCTAAAATATAAGCAGTGTCTTATTTTTAAACCAATGATCACTATATGAATTGGCTTCC
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GCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAG
GATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA

TPK1 promoter; MNeonGreentGGGGIinker; TPK1 ORF; HISHIMAIKeT (replaced with a SAT1 marker in pLC1708); [BKIIGHER
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GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA
TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC
ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTT
CGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCT
TATGTATCATACACATACGATTTAGGTGACACTATAGAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCACATTGTTAAAAGTCGATACTTCAGTTG
CTTTTTTTTATTATTTTCTATCCAGCAAAAAACACATTGTCATTGTTTGTGTATCATTTTTTGTCCAGATAACAAACACCAAATTGAGGTCAACTAAACAACAACTTGTATAGTTCT
ACCACACTATTTTGAAGAGTCAGCTACAGTTCCTAGTTTCTCAACATAATATATCAACCTATCAATACTCGGATTGCAGGTCAATTTAGTTTACAACCACCAATTGCCAAAGTAT
TGGATTCTACTTTTTCCGACTTGTAAGTGAACACAAAGAAGATTAGACAAACAATCACCCACTCACACCTACTACTCACCCAATTTCCATTCCACCTTTTTTTTTCGAAAAAAAT
AACCTTCCCCCTTTTTGATGGTGAATCTTTTAAAGAAACTTCACATCACCAAGCTGCATCAACTGAATCAATCCAATTCGGACAGTAATTCCTTAAACTCAAACACATCAATGGT
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ICCGCGGATCTGCCGGTCTCCCTA
TAGTGAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTG
ACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCA
AAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTG
GCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCC
TTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCG
CTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGG
TGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCT
TGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA

TPK2 promoter; MiNeonGreentGGGGInker; TPK2 ORF; HISHIMaIKet (replaced with a SAT1 marker in pLC1709); [iBK2IGIER
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>pLC1211_pFA-HA-HYGB

GAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCAGGTCGACGGATCCCCCGGGTACCCATACGATGTTCCTGACTATGCGGGCTATCCCTATGACGTCCCGGACTATGCA
GGATATCCATATGACGTTCCAGATTACGCTTAG

GAGCTCGAATTCATC
GATGATATCAGATCCACTAGTGGCCTATGCGGCCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAA
CGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGG
CGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCC
ATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTC
GTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGT
AGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTAT
CGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTA
TTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGC
AGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCA
AAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTA
TCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCG
AGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTG
TTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGC
TCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTAT
CACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGG
CGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGA
TCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAAT
GCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTT
GAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGT
ATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAG
ACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGT

TAGAACGCGGCTACAATTAATACATAACCTTATGTATCATACACATACGATTTAGGTGACACTATA

Linker+3xHA; HygBRmarker
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>pLC1696_pFA-NeonGreen-HYGB

GAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCABETCEACCEATCCCCHaiggtagiaatatggtiiclaaagatoaagaagataatatggetagiitgectacaacacatgaatiacatatiittogtagtattaataat
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EiciEciagaccaagagclaaagaataa0aatcCIIIAAAG GAGCTCGAATTCATCGATGATATCAGATCCACTAGTGGCCTATGCGGCCGCGGATCTGCCGGTCTCCCTATAGTGAGTCG
TATTAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGC
GCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAG
CAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCC
GACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAG
CGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTT
ATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGA
GTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGC
AAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTC
AGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGA
GTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGA
TACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGC
AGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTAC
AGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCC
TTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGT
GACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAA
GTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTT
TACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATT
ATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAC
GTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCT
CCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGC
ATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCTTATGTATCATACACATACGATTTAGGTGACACTATA



>pLC1697_pFA-mScarlet-HYGB

GAACGCGGCCGCCAGCTGAAGCTTCGTACGCTGCA BRI EACE A ataatcat e A a I g e e G eI aeals
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EGiagaccaagagtiaaagaataa0aae GIIIANAG GAGCTCGAATTCATCGATGATATCAGATCCACTAGTGGCCTATGCGGCCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTAT
TAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCT

AGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGT

GGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATC
CGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTT
CTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAA

AACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATAC
GGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGA
AGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGG
CATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTC
GGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGAC
TGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTG
CTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTAC
TTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATT
GAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTC
TAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCC
GGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCA
GAGCAGATTGTACTGAGAGTGCACCATATGGACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACCTTATGTATCATACACATACGATTTAGGTGACACTATA

IR RSeEE; FYGBRake (replaced with an ARG4 marker in pLC1693)



>pLC2041_pFA-NLS-TPK1-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT

ATAGCAGTTATAGTAGAATTTAATTTCTTTTTTTTTTCTTTCTTTCTTTTGTCACACATTTATCCGTTTTGACAGACTAAATTAAACAAAAAATTTTTGAACATCAGGGAACGACCA
TATACAAATAAAAGCAGAAGAAAAAAACGGAAGAAGAAGAAGAAGAAAAAAAAGTCAACCAAAAAATTGAACAAGAGGTCTAAAGAACCACAACATTATACAAAAGAAAAGAA
ATTAAATTAAATTACATTAAAAGAGAATTGAAACATAACACTTGAAGAAGAAAATAAAAGTATTTTTATATTATATATTCCGACTAGTATTATCTGAGATCAATATATCCTATCGTT
ATCCTCCTCCTTCTCCTTTCAACTTTTGAAAAAGGTGATATTATTCAACACTGTTTTTGTTTTATCAACCAAAACCAGGATGGGTGCTCCTCCAAAAAAGAAGAGAAAGGTAGG
TACTGGTGGTGGTACATCCATGGAACCAGCAGACACAAGCATCAGGTCATTAAACGACATCAACTTACAAGAACTTGCCAACAAACAACATCAACGAAATATATATGCTCAAG
GATCACCTACACTAGAAGATTCAATAACATCAAATGGTAATGATATTAATAATCCCAACAATAATATAAATAAAACCAATAATAACAGTAATTCAAGTCTTTCCTTGACCAAGAAA
ACATCAAGACATATCAATAAAGACACTACAACTAAAGGCAAATATACATTAAATGATTTTCAAATATTACGAACATTAGGAACAGGTTCCTTTGGTAGAGTTCATTTAACTCGAT
CGATTCATAATGGTAGATTTTATGCTATGAAAGTATTAAAGAAACAACGAGTAGTACAAATGAAACAAATCGAACATACTAATGATGAAAGAAGAATGTTAAAATTAGCTCAACA
TCCATTTATAATTCGAATGTGGGGGACATTCCAAGATTGTCATAATTTATTTATGATTATGGATTATATAGAAGGAGGTGAATTATTTTCATTATTAAGAAAATCCCAACGATTCC
CTACTCCAGTAGCTAAATTTTATGCTGCCGAAGTATTTTTGGCTATTGAATATTTACACAGTTTAGACATTATTTATCGAGATTTAAAACCAGAAAATATATTATTGGATAAAAAT
GGTCATATCAAATTAACTGATTTTGGATTTGCTAAAGAAGTTCAAGATGTGACTTATACTTTATGTGGGACTCCAGATTATATTGCTCCTGAAGTGGTGGCAACAAAACCTTAT
AATAAATCAGTTGATTGGTGGTCATTTGGTATATTAATATTTGAAATGTTAACTGGTTATACTCCATTCTATGATCCTACTCCAATGAAAACTTATGAAAACATTTTAAATGGATC
AATTACTTATCCTGATTATTTACCTCCAGATATATTGGATCTTCTACAAAAATTAATTGTCAAAGATTTAACTCAAAGATTAGGTAATTTACAAGGTGGTTCTGATGATGTGAAAA
ATCATCCGTGGTTTAAAGAAGTTATTTGGGAAAGATTGTTGTCACGTGATATAGAAACTCCATATGAACCACCTATAACTTCTGGTGTTGGTGATACTTCACAATTTGATCGAT
ACCCAGAAGATAAAGATTTGGATTATGGTATAAGTGGAGTTGAAGACCCATATCGTGATCAATTCCAGGACTTTTAAATGTAAAAATAAAATTGTATTTATTGGCACAACAATGT
TAATTATGATAACTAGTTTTATAGATGTATAATTAATTTGCAAGAAAGAAGAAGACGAAGATTTGATTAGTGAATTTTTTAAAGCTAAAAAAACACTTCTTGGTGTATCAAAAGTA
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ICCGCGGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAG
GCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTAT
CCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCC
CCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTT
CCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCC
AAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCA
GCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCT
CTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAA
AAAAAGGATCTCAA

TPK1 promoter; SV40 NLS+linker; TPK1 ORF: EiSTiimarke:; TPKHSIER



>pLC2042_pFA-NLS-TPK2-HIS

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT

GTACCGTTACATGGACGTTATGTGGTACCCCCGATTATATTGCCCCAGAAGTCATAACAACCAAACCCTATAACAAGTCGGTGGACTGGTGGTCGTTGGGGGTATTGATTTTT
GAAATGTTGGCAGGTTACACTCCATTTTATGATTCGACTCCAATGAAAACTTATGAAAAAATTTTGGCAGGCAAAATACATTACCCAAGTTTTTTTCAACCTGATGTGATTGATT
TGTTGACTAAATTAATAACTGCTGATTTGACAAGAAGATTGGGTAATTTGATCAACGGACCAGCAGATATCAGAAATCATCCCTGGTTTCTGGAAGTGGTATGGGAGAAATTG
TTGGCAAAGGATATTGAAACTCCTTATGAACCACCAATCACAGCTGGGGTTGGTGATTCGTCATTGTTTGACCATTATCCAGAAGAACAATTAGACTACGGAAGCCAAGGAGA
AGATCCTTATGCTCTGTATTTCCTTGACTTTTGAATTGAGAGGAGATGAACTTTCATAAATGAATAAATG,
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ATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCGATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTC
CGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAG
GAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGAC
GCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACC
TGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCC
CCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAG
CGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAA
AAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA

TPK2 promoter; SV40 NLS+linker; TPK2 ORF: EiSTlimarke:; TPK2SIER
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