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Supplemental Figure 1. Relative Fluorescence Intensity of Chlamydomonas Cells Expressing

Fluorescent Fusion Proteins.

Fluorescence of the Venus (A-D: ACK1, ACK2, PAT1, and PAT2) and mCherry (E-F: ACK2 and
PAT1) fusion proteins from Chlamydomonas transformants (from 1-12), visualized using a TECAN
microtiter-plate reader. The UVM11 strain was used as a negative control while pLM004_Venus and
pLMO004_mCherry were used as positive controls (indicated with ‘+’ on the x-axis). The y-axis
represents the relative fluorescence compared to the UVML11 strain, and the x-axis represents
individual transformants. Fluorescence from the cells was monitored at 3 different cell densities; the

results for the different densities were similar.

1



Supplemental Data. Yang et al. (2014). Plant Cell 10.1105¢.114.129965

Hpal Hppal
Linker

A w/m HSP704

LB

RBCS2

PSAD Promoter

B

ACK2_mCherry

PAT1_mCherry

mCherry

Supplemental Figure 2. Localization of ACK2 and PAT1 Using mCherry Fusion Proteins.

(A). Schematic of the pLM004_mCherry with the ACK2 or PAT1 gene fusions. The black arrows
represent the promoters, including the tandem HSP70 and RBCS2 promoter driving expression of
the AphVIIl gene, and the PSAD promoter driving expression of the genes of interest. The ACK2 and
PAT1 cDNAs are highlighted in yellow; the mCherry gene is in red. The black box in front of the
mCherry gene represents a small linker region and the black box after the mCherry gene represents
the Cyc6 terminator.

(B). Localization of ACK2 and PAT1 proteins. For all panels, column 1 shows the auto-fluorescence
of chlorophyll (Chl.), column 2 the images of the mCherry fluorescence signal (mCherry), and
column 3 the merged images of column 1 and column 2. Scale bars are 5 ym.
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Supplemental Figure 3. Localization of ACK 1/2 and PAT 1/2 in Multiple Cells.
(A). Localization of ACK1 and PAT2 Venus fusion proteins. Scale bars are 5 ym.

(B). Localization of ACK2 and PAT1 mCherry fusion proteins. Scale bars are 5 ym. The
different columns are the same as in Figure 3B.
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WT - - 819bp
ackl 491bp 793bp
Primers ACK2-F6/RB2 ACK2-R6/RIM1 ACK2-F6/ACK2-R6
WT - - 1053 bp
ack? 951bp 569bp
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Supplemental Figure 4. Genetic Analyses of ack and pat Single and Double Mutants.

(A). Schematic showing the positions of the RB2 and RIM1 primers at the borders of the AphVIlI
insertion with representations of primers within the PAT/ACK target gene.

(B). Amplicon sizes from WT and the different PAT and ACK mutants by PCR.

(C). Junction analyses of the four single mutants by PCR amplification and sequencing. The
amplicons described in (B), generated with RB2 and primers for PAT or ACK sequences represent
chimeric products containing the Cyc6 sequence of the 3’ end of the insertion cassette and a region
of the PAT or ACK gene contiguous to the 3’ end of the cassette. The amplicons generated with
RIM1 and primers for PAT or ACK represent chimeric products containing the PSAD promoter at
the 5’end of the insertion cassette and a region of the PAT or ACK gene contiguous to the 5’end of
the cassette. Different colors of arrows represent the lengths of the alignment (the matches are
exact). Black: less than 40 nucleotides. Blue: 40-49 nucleotides. Green: 50-79 nucleotides. Orange:
80-199 nucleotides. Red: more than 200 nucleotides.
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Supplemental Figure 5. Genomic and CDS Sequences of ackl, ack2, pat2-1 and pat2-2 Mutants.
Sequences from the genes are in uppercase while the sequences of the PSAD promoter, AphVIIl gene,
and Cycb6 terminator are in lowercase. Blue nucleotides represent UTR, red nucleotides exons, and black
nucleotides introns. The forward and reverse primers for the PCR are highlighted in green, while the RB2
and RIM1 primers are highlighted in pink and yellow, respectively. Newly introduced nucleotides are
shown in bold.

ackl GENOMIC SEQUENCE

GATGGCCGACACCATGGTCGTGTGAATTGACATTCCAAGTTGACTTACCGATATCAAAGACGCAAAC
ATATACGCGTTATTGGACGAGTCGCACTGTGTCGGAACCCTGCGAAAATTACGGAGCGACACTCGG
CCGAACCGAATAGCGAATTTAAGCCTCTTAGTAAATACCTACGAATGCTGCGGCIGGCAAAGTGCCTGTC
GGGTCGGCAGTGCCACCGCGCAACACCGCTCCCTCCGGCAAGGGGTCAAAGGTGCTCGTGGTGAA
CGCCGGCAGCTCCAGCATCAAGTTTAAAATCTTCACAGCGGAGACGCTGTTGCCCGGCGLCCGLTGG
CCTGTTTGACCGTATCGGTGAGGGTTGCGGTGCCGGGACATGCGGGGTCGGGGCATGCACCAATC
CGGCACCCGGCGTGTCAGCGTCGTCCTTCCGCGACAACAACCATCCCAACCAACTGCCTCTGGATA
GATGTGTGGTGGCTGCATGATTGACGGTCATCGACGGCACGGAACCTGTCCGCAGGTGACCCGGC
CAACTGCGTGTTGAAGGCTAGCGTGCCCGACGATGGCGGCAAGCCCAAGAAGTTCGAGAAGAAGAT
accaatcgtcacacgagccctcgtcagaaacacgtctccgecacgctcetcectetcacggecgacceecgeageccttttgecctttcctaggecacce
gacaggacccaggcgctctcagcatgectcaacaaccegtactcgtgccageggtgeccttgtgctggtgategettggaagegeatgcgaagac
gaaggggcggageaggeggectggetgttcgaagggcetegecgecagttcgggtgectttctccacgegegectccacacctaccgatgegtgaa
ggcaggcaaatgctcatgtttgcccgaactcggagtcecttaaaaagecgcticttgtcgtegticcgagacatgttagcagatcgeagtgecacctttce
tgacgcgctcggecccatattcggacgcaattgteatttgtagcacaattggagcaaatctggcgaggceagtaggctttaagtigcaaggegagag
agcaaagtgggacgcggegtgattattggtatttacgcgacggeccggegegttageggeccticccccaggecagggacgattatgtatcaatatt
gttgcgttcgggeactcgtgcgagggetectgegggetggggagggggatctgggaatiggaggtacgaccgagatggcttgctcggggggaggt
ttcctcgccgageaagecagggttaggtgttgegetetigactegttgtgeattctaggaccecactgctactcacaacaageccatatggacgatgeg
ttgcgtgcactgcggggteggtatceeggttgtgagtgggtigtigtggaggatggggectcgggggcetggtgtitatcggettcggggtggtgggegg
gagttgtttgtcaaggtggeagetctgggggecggggtgggcettgttgggtgaggetgageggetggtgtggttggcggaggtggggattccegtace
tcgtgttgtggagggtggtggggacgagagggtegectggtiggteaccgaageggticeggggegteeggecagtgegeggtggeegegggag
cagcggctggacgtggeggtggegetcgeggggetegetegttcgetgcacgegetggactgggageggtgtecgttcgatcgeagtctegeggtg
acggtgccgcaggeggeccgtgctgtcgetgaagggagegtegacttggaggatetggacgaggageggaagggotggtcgggggageggctt
ctcgccgagetggageggactcggectgcggacgaggatctggeggtttgccacggteacctgtgcecggacaacgtgetgetcgacectegtace
tgcgaggtgaccgggctgatcgacgtggggegggtcggecgtgcggaccggeacteegatetecgegetggtgetgegegagetggeccacgagg
aggacccgtggttcgggecggagtgticcgeggegttcctgegggagtacgggegegggtgggatggggeggtatcggaggaaaagcetggegtit
[Beeggeioiggacaagtictioig oatatcgaatictcaggtcgggacatccccgaccaggggeggeggggatgtigctgggecgatggaaag
GTCCCGCCAAGGACCACCTGACGGCGATGCAGGACATCATGAGCTTCATTGACGAGAACGTGTCGA
GCACCTTTGCGAGCGAGGTCTGCGCGGTGGGCCACCGCATCGTGCACGGCCTCGATATGTCGCAG
CCCAAGCTGCTCACGCCCGACGTCATCAGATGCATCCAAGACGCCTCCATGTTTGCACCGCTGCAC
AACCCGCCCCACCTGCAAGGCATATATGCTTCGCAGAAGGTGTTTGGGCCAGACGTGCCGCAGGTG
CGGGTCGCGGCGTGGCGTGGCGTACGGTGCTAAGAGGGTGGGTGGGGCGATGCGAATGGAGGGC
TGGTGGATGGCCGGGGGACCGACCCACATCACCAGAACCCGCCCCCAGACTCCTCGCTGTGACAT
GCCTACTTCACCCGCCCAGAACCCGCACCAGGACACTTGTGCACTCTGCCAAGC CCCeTTTCCCCCT
CTCTCTCTACAAGCCGGACCACCACTGCAACACCGCACAACACACCTGACGCACGCGTCTCCAAAC
GCCAAACCTCAGGTGGCTGTGTTTGACACGGCCTTCCACCAAACCATGCCGCCCGAGTCGTACGTG
TACGGCTTGCCGTACGACATGTACGAGAAGCACAAGATCCGGCGGTACGGCTTCCACGGCACTAGC
CACAAGTACCTGGTGGATCAGGCGGCGGGTGAGCGGCTGGGCGGGTGTGGGACGAGGGGACTGG
GAGGGGACTTGGGTAGTCACCTTTTAGCTCACGGGGAGTAGGACGGGGTGCGTATGGGAGAATTCC
ATTGCTGAAATCCCAACGCACCCGCTCACGCCCAAATCTACAGCTATGCTGGGCAAGAAGGTTTCGG
AGACCAACGTCATCACCTGCCACTTGGGTGAGTGCGCGGTGCCGGCAGCAGCGTCGCCCGGTTGC
TTGGCGATGAGGTGTGTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGTGTCTCGATCTTGCCAGCGACATCCTCGCACGGGGTACTGTGGTCGCCCTCCCGCCC
CTTCTCCTTCCTCCTGCTTCACCCGCCCATGCCACCGGTCCCGCAGGCAACGGCAGCAGCCGTGGCCC
GCTGTGCGCGGCGGGCAGTGTGTGGACACAAGCATGGGCATGACGCCGCTGGAGGGGTGAGCGA
GCTGCGGGTGCATGAGGAGAGCACGGGGGGGAGAGGGGAGAATCCGGTTGGGGTTTCGAGGTCG
AGGGCGGTCTTAGGCGTGGCATTCTGTGGCAGTGGTCGGACTAGACCACCTTGCCGGCACCCATAT
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CGTAAACCCCATCCCTTTCCCCACGACGCCTCGGCCCCCTCCCATAAGTATTATCGCTTGCAAGTAA
CGCCTCTGCCTGTGCTCCGCTAGTTCAGCTTGGTTTAGTTTGGGCTGGTATCTACAACCCCTCCCGC
CGCTCCCTCGCCGCCCAGGCTGCTGATGGGCACGCGCTGCGGCGACATCGACCCGGCGGTGGTG
CTGCACATCCAGAACCAGCTGGGGCTGTCAGCCAGCGTGAGTTTGGGGGGGGCGGACCTACAGGG
CAGGGCAGGGCAGGGCAGTGGGAGGTGGGGTAGAGCAATCTCATCCCAGATAAACCAACACCCAG
CAGCAGCCCAGGGGGCGAGAATTGAAGGGACAGGCCGGGCCGAGGCTAAGGGGTTGGAAAGTCG
AAGAGTGCTGCTAGTACCGGAAACGCGCACGGCACGCCTGACCCATCCTTCCTTATGATGGTCTAC
ACGCTCCCATCCCCGCACTCACGCCATGGACACCCATGTTCGCCCACACCCTCACAGGAAACGGAC
ACGCTGCTCAATAAGAAGTCAGGTGGGTGGTGTCCCTGCCAGCCCAATCGCCGCCTGTACCATGCC
AGACCATGTCGGGCGCTGAACTGGCCGCTCTCCGCGCTCCCCCCACGTCCTGCCTTCCAATTTCGT
CTCCAATCATGGAGCTCCTTTGCCCCTCTCTGCATCTTCCAAACCCCTGCGCCTCCCGCTTTCCTAT
CCGCGCAGGCCTGCTGGGGCTGACCGGCTCCAACGACCTGCGCACGGTGATTGAGGGCGCGGGCL
AAGGGCGAGCCGCGCTCTCAGCTGGGCCTGGACATGTTCGTGCGGCGCGTGCGCAAGTACATCGG
AGCCTACATGGCCATGCTGGACGGCCAGGTGGGGAGGCGGAGGGGGGAGGGAGGAGGTGTGGTG
GATTGGGGGAAGGTGGGGACGTGGATTGGGGCATAGTATCCAGCGCCGGGGGGGGGGGGGLTGG
AGATGGGATGAGGTCGAAGATGCGCGCGCACACACGCACACACACATACACATACGCGCGCACCTA
CCGCCCCTCCCCCGGCCACTGCGCCGCCAGGTGGACGCGGTGGTGTTCTCCGCGGGCATCGGCG
AGAACAGCGCGCTGGTGCGGGGACTCATCTGCGACCGCATGCAGGTGAGGGAGGCAAAGCAGTGG
GCAGGCGTCGGCGGGGGCAGCGACACGTGGGCGCAGGCGTGATTGTGGGGGTCTTGGCGCAGGT
ACGGTAGTACAGATCTACGGCAGCTGCAACGTGTCTACCGGCTCGCGGCAATCTGTTCTGTGTAAAC
AGACACCCGACTGACTGTCCCTCGCCCCCCTTTCTCATGTGGCACTGCAGGCGCTGGGCATCGCAG
TGGACAAGGACGCGAACGCAGCGGCCGTGGGCGGGAAGCAGGTGGGGTGCTGGCCACGTGTGGG
GAATGACGGCGTGCCCCGTGTCTGGTTGCGGTGGCGGCGCGAAAGTGATACGGGATAGCTGGAGG
GAGAGGTGGTGGAGTGGCTTCGGCGGCTCGGCCGTCTTGTTTTGACCATTGCAAAGGATTGCACGG
TCCACTTACAAGCGCACACATGCCGCGCACGTATCGCATGATCCATCCGCGCGCACACGTGCCTGT
GCTACAGGCCGACATCTCGGGCCCGGGCGCGCGCATCCGCGCACTGGTCATCCCCACCGATGAGG
AGCTTTCCATCGCGCAGCAGACATTGCAGGTGGGTGATGAGGGGCGGGTTGGGAGGTCGGCGGTG
GTGGTGGTGGTGGGGGAATGGGGGTTTGGGCCCGGGGTGAGGCGCAGGCGGGCAGCTCACTGAC
CCTGCTTGATACTGCTTGGTCCCTGCTGAGGTCTAGTTCCCTTGCTTTGCGCCTCAGGTGGTGCGCG
GCGCGGCGCTGGCCGCTTGAGCCGCTGGCACCGCGTGAACCAGTGACGTACCGCATGTCAGCTTG
CACAGAGGCTGCTATTCATCTGCGCAATGCGTCAAGCGTGGCATGGAGCGTGGAGCCTTATGGCTC
GATGGAGAAGGGACCTACACTCTGGGGCTGTGGCGGAGGGCCGGAGGCGAAGGCAGGTGATCGG
CATTAGCGTGTGAGCTCGGTGGCGTGAGAGACTTGTAGGGTGGAAGGAGCGTGCGGCATATGGGG
TGCCCGGATTCGGCGGTGCAGCAGCGGCAGGACGCTTCAGGTGACTTGGAGGCAGGGGGCGTGC
GTGCGCCAGCGAGGAATCGTGTTCTGAGCGGATTGAGTTTATTGGGGGTTACATCATGAACGCGTG
CAAGAGAACTGGATGGAGCATGGATGTCGCGGGGGATGGTGCGTTTGCATGTCGCGGGAGATGGT
GCGTTTGCATGTGCGTGGCTTTGCTTGCGTAGTCACGTGAGAACCCGGTGCATTGCCGGCCCATTA
TGAGGGGACCTTGGCACGGCGAATCGGATTATGAGCTGGTGGTGTAGCTTGCTGTTCAAGTCGGGT
GTACCGCAACGGAACCGCAACGGGACCGCTGCAGCGGCGGGACTGCCTTTGGGGTCGGGTTGGG
CTTAAGCCTGGAATGGCACGATGGCGGATCGGTCCCAACCGCCACCCTGGCAATGGAACCTGAAGA
CAAAATATATATTGCAGACTTGATATTAAAGCTGCTGTATTGAACAACGTTATAGACGACGTATCTTGA
AGCATGCGCTTTTGGACTTCGCCCACCTTCCCGGGCGGTCCTGCGTCGTCAGACAAGGCCCCTGAG
CCCTTACCAGTGTGTAGCTCGGATAATT

ackl CDS SEQUENCE

ATGCTGGCTGGCAAAGTGCCTGTCGGGTCGGCAGTGCCACCGCGCAACACCGCTCCCTCCGGCAA
GGGGTCAAAGGTGCTCGTGGTGAACGCCGGCAGCTCCAGCATCAAGTTTAAAATCTTCACAGCGGA
GACGCTGTTGCCCGGCGCCGCTGGCCTGTTTGACCGTATCGGTGACCCGGCCAACTGCGTGTTGAA
GGCTAGCGTGCCCGACGATGGCGGCAAGCCCAAGAAGTTCGAGAAGAAGATaccaatcgtcacacgagccct
cgtcagaaacacgtctccgecacgctctecctctcacggecgaccecgcagcccttttgecctticctaggccaccgacaggacccaggcgctctca
gcatgcctcaacaacccgtactcgtgccageggtgceccttgtgetggtgatcgettggaagegeatgcgaagacgaaggggeggagcaggegge
ctggctgttcgaagggctcgecgecagticgggtgectttctccacgecgegccteccacacctaccgatgcgtgaaggcaggcaaatgcteatgtitge
ccgaactcggagtccttaaaaagcecgcttcttgtcgtegttccgagacatgttagcagatcgeagtgecacctttcctgacgegctcggecccatatte
ggacgcaattgtcatttgtagcacaattggagcaaatctggcgaggcagtaggcttitaagttgcaaggcgagagagcaaagtgggacgeggegt
gattattggtatttacgcgacggcccggcgcgttagcggeccttcccccaggecagggacgattatgtatcaatattgtigegttcgggceactegtgeg
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agggctcctgcgggcetggggagggggatctgggaattggaggtacgaccgagatggcettgctcggggggaggtttcctcgccgagcaagecagg
gttaggtgttgcgctcttgactcgttgtgcattctaggaccccactgctactcacaacaagcccatatggacgatgcgttgcgtgcactgcggggteggt
atcccggttgtgagtgggattgttgtggaggatggggcectcgggggcetggtgtttatcggettcggggtggtgggcgggagttgtitgtcaaggtggcage
tctgggggccggggtgggctigttgggtgaggcetgageggcetggtgtggtiggcggaggtggggattcccgtacctegtgtigtggagggtggtgggg
acgagagggtcgcctggttggtcaccgaagcggttccggggcegtccggecagtgcgeggtggecgecgggagcagceggcetggacgtggeggtgg
cgctcgecggggctcgcetegticgectgcacgegcetggactgggagceggtgtecgttcgatcgcagtctcgecggtgacggtgecgcaggcggceccgtg
ctgtcgctgaagggagcgtcgacttggaggatctggacgaggagcggaaggggtggtcgggggagceggcttctcgccgagcetggagcggactc
ggcctgcggacgaggatctggceggtttgccacggtcacctgtgcccggacaacgtgctgetcgaccctecgtacctgcgaggtgaccgggctgateg
acgtggggcgggtcggcecgtgcggaccggcactccgatctcgegetggtgctgcgecgagcetggeccacgaggaggacccgtggttcgggcec
agtgttccgcggcgttcctgcgggagtacgggcgcgggtgggatggggcggtatcggaggaaaagctggcgttw
agatatcgaattctcaggtcgggacatccccgaccaggggcggcggggatgttgetgggecgatggaaagGTCCCGCCAAGGAC
CACCTGACGGCGATGCAGGACATCATGAGCTTCATTGACGAGAACGTGTCGAGCACCTTTGCGAGC
GAGGTCTGCGCGGTGGGCCACCGCATCGTGCACGGCCTCGATATGTCGCAGCCCAAGCTGCTCAC
GCCCGACGTCATCAGATGCATCCAAGACGCCTCCATGTTTGCACCGCTGCACAACCCGCCCCACCT
GCAAGGCATATATGCTTCGCAGAAGGTGTTTGGGCCAGACGTGCCGCAGGTGGCTGTGTTTGACAC
GGCCTTCCACCAAACCATGCCGCCCGAGTCGTACGTGTACGGCTTGCCGTACGACATGTACGAGAA
GCACAAGATCCGGCGGTACGGCTTCCACGGCACTAGCCACAAGTACCTGGTGGATCAGGCGGCGG
CTATGCTGGGCAAGAAGGTTTCGGAGACCAACGTCATCACCTGCCACTTGGGCAACGGCAGCAGCG
TGGCCGCTGTGCGCGGCGGGCAGTGTGTGGACACAAGCATGGGCATGACGCCGCTGGAGGGGCT
GCTGATGGGCACGCGCTGCGGCGACATCGACCCGGCGGTGGTGCTGCACATCCAGAACCAGCTGG
GGCTGTCAGCCAGCGAAACGGACACGCTGCTCAATAAGAAGTCAGGCCTGCTGGGGCTGACCGGC
TCCAACGACCTGCGCACGGTGATTGAGGGCGCGGGCAAGGGCGAGCCGCGCTCTCAGCTGGGCCT
GGACATGTTCGTGCGGCGCGTGCGCAAGTACATCGGAGCCTACATGGCCATGCTGGACGGCCAGG
TGGACGCGGTGGTGTTCTCCGCGGGCATCGGCGAGAACAGCGCGCTGGTGCGGGGACTCATCTGC
GACCGCATGCAGGCGCTGGGCATCGCAGTGGACAAGGACGCGAACGCAGCGGCCGTGGGLCGGGA
AGCAGGCCGACATCTCGGGCCCGGGCGCGCGCATCCGCGCACTGGTCATCCCCACCGATGAGGAG
CTTTCCATCGCGCAGCAGACATTGCAGGTGGTGCGCGGCGCGGCGCTGGCCGCTTGA

ack2 GENOMIC SEQUENCE

CAGCTCCGCTTCTCTCGCTGCAGCTGCTACTTCCTAGGACAGTCCAACCGATCTGCCCACTTTCCTC
CAGGGGTCGACCTCATTTCCATACCGTACATGGGCGCACGCATGTGCGCCGGTGTGCATGCACTGG
GTGGCACTGTCCATTGTGTCTAACGACTCGCTGAGCAGGCTAATCCTCGCCAATTGCCACCGTATCG
TATCCTACCGTAGGGGGTATTGATATACAAGAGGTATCGCGAGAAACGATGCAACGCGTCTTGGTCC
TGAACGCGGGCAGCAGCTCGCTTAAGTTTAAGCTGTTCACAGCGGCCGGTACTTCTCTTGGAGAAG
CAGGCCTTGGTGGGCAGTTCGATCGTATTGGCGATGTCGCGAATTGCACCCTCAAGGCAAGCCAGC
CTGGCGCCGCGCCGGGCATGAAGCCGCGCAAATGGGAGCTCAAAGTGCCGGCGCAGGATCACGT
GGGCGCCATGAAGGTGAGAGAGCGTCGCTCGGCAGACAACCGCTTAAAGTTCAAGGCTCCCCGCG
CCCTGCACCCCCTGCTGTTCCTCCGCACCCCACTCCCTGCTTTTGACTGCTCCGGCACCGGCTGAG
GCTAACTTCGTAATCCAGGATGCTCTGTAGTATTTGTCTTGATAGCCGCCTGCGTGCCACCTGTGCG
GGGCTCACTGGGCGCCAGCTACGGTTGCGAACTTCTAATGGCGCAGGGAAGGGAGTGGGGGLCTGC
TGGTGCCGCACCCCTGGGGTCTGGGACATCGCGTGCGGTCATGTGCGTCTCGCGAACTAGTGGAA
TGCTGTAGAAGCTTCCTGTCGTCGGACTCGTAACCAAGGCAGTCGGCCTTGAGTTGCACCCGCGCG
CACGTGCCACACACGTTTGAGCAGGGCATCCTGGATTTCATCAAGGAGAATGTCTCGGCGACTTTTG
CGAGCGAGGTGGTGGCTGTGGGGTGAGTGGGCAAGGGCGGTAGATGTTTGGGCCGAGAACAGCTA
AACCCCTGTGCGGCGGATGCCAGAGGGTCAGGCAACACCGCTTGCCGGCCGACGCCTTGCCATCA
CACCTCCACCTGTTGCTGACACAGCGGATGCTGTTGCTGCTGTTGCTGCTTGTTTCATATTGAAGTTA
TGGCATTGCTGTTGTTGTTGCTACTGCTGCTGTTAGTACTGCTTGATTCACTTGGTACGGCGCTGCA
CGCCGCGCAGGCACCGCATCGTCCATGGTCTGGACCTGAGCCAGCCGGTGAGTAGCCCAGATTGG
TTCGCGGCAGCTTCAGCCTCGACTGACAGGGCAGGGCTGGGGCCGGTGGTGCCGACTGGAGCCG
GCTTGATCCGAGCCACCAGCCAGGGGCTCAACTGTACCTGTTTTTTAATGCGCGGCCTGTAAGTCC
GCCAACCAAGTAGTTATAGTTGTAAATGTGCGGATGAGACCCCGACCCTGCACCTGTACCCCTGGG
CCAGGTGCTGCTGACGCCCTCCAGCACGGCCACCATCAAGCAGGCGGCTGTGCTGGCGLCCGTTGC
ACAACCCGCCCGGGCTGCAGGGCATTGAGGCGGCCACGGAGGTGTTCAGCGGCGTGCCGCAGGT
GGGGTCACATTCATGATTAGTTGAGGAAATGAAGGTGTAGCCAGCAGGCACAGTGGTACAGCAGGC
GCGTCGTTACCCATGTCCATGAGGTCCAGCGGCCAGCTCCAGCGCGTAGGCCCTCCGAAGGCTGC
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TGCTCTCCCATTTGTCCTGAACTATTCAATGTTGGTTGATCATGATTAAAGTACAGCGGTCGCGTAAA
GCTCAGCAGCGCTCGGATGCATATGCGGATGCTCGGGCAACGCTGCCGCCGCTGAACTTTCCTGAA
CCCGGCTTGCTTGTCCTCATCTGCTTGCCGCAAGCTGGGGCGGGGTCGGGGTGGGGCGGAGGTTG
GGGCGCGGTCGGAGGCACGGGTGCGCTTGGTGCATGTCATCTCTGGCAGGCGTGGAAGGGAGGG
GAAGGGAGACCGTCAAGGGAGGAGCGGGCGGGGCGGATGGGGGAGTTTTTGTGGGATGGGGGTG
GTGTGGGGAGCATCCGCTGTGCGTAAGCGGAAGGCCAGGGGCACGCAGGTCGATGTGCAGCGTTG
CGCCTCCCCTTCCCTCCCCTGTACTCCGGGGGAGGCAAAACAGCTTACCGTCGCTTTGCCCCTGGG
ACCCTCAGACAGGCTGTAGCACGGCCTTACAGGGCTCTGAAGCAGGACATGCACGCACCCACTTGT
TTGGCAACAAACATATGCACACATACGTACGCACATATACGGTGGGGGAATCGAGCCCTTACACCAG
GCAGAGTGTCCCGCATGGCCGCTTGCGCATTCAAGCACGCACCTGCGCCGLCCCCCACGTCCCG L
GCAGGTTGCTGTGTTTGACACGGCCTTCCACCAGACCATGCCGCCGCACGCCTACATGTACGGACT
GCCATACGAACTGTACGAGAAGCACAAGATCCGGCGGTACGGCTTCCACGGCACCAGCCACAAGTA
CCTGGTGGAGCAGGCGGCGGGTGAGCGGCGTGGCGGAAGGCTGGGGTGGCGGGGCGGGGGLGE
GGTTGGGGGCAAGGGCGGGGGCATGCATGCGCACATGCATTCGCGCTGCACAGGTGGAATGCACA
AAGAGGGCGATGCGGTGCGGCGTACACTCTCGTGCAAGGCATTGTAACAAGCTGCAATATCATCGG
CCAGCGCCAATGGAAGGAGTTGTGGTTCGTGCCTGTGTCGCTTGCTGTTTATGCGTCCCTTGACCC
CGCCTCTTCTTGCGCCGCCTTCCCCTCTGCACCCGCACCTGTGACGTCTGCAGCCATGCTGGGCAA
GCCCGTGTCTGACACCAACGTCATCACCTGCCATCTCGGTGCGTTCATCTGGGCTGTTGCAAACAC
GAATACACCGTCATTCCGCCTCAATGTTGCTTCGGTCATCGCCTAGCCAGGGCTGTGTACTGCCGTC
TCCAGGAATCCTGCACGCCATACTCACGCGACCGCAACCCGTACAAGCAGCTCCTCATACGCGGCC
GCTCCTGCTGCTGTTCACCGCGTGGGCTGCTGCTGTTGCTTGTGGGCTGCAGGCAACGGCAGCAGT
GTGGCGGCGGTGCGCGGCGGGCAATGCGTGGACACGAGCATGGGCCTCACGCCCCTGGAAGGGT
GAGCGAGAGAGCGCGGCAGTGGGGCCTGTTCTTACCATTCAAGATATCACCACTAAAAACACCAGC
GACGCAAAGGGACAGGCCGGGGACTGAAAGTTGCAGGGGTGCTCGAGTCGGCCGGCCCATGTGTG
CTACACGATCCCCGGACGAATTTGACGTCGAATCCGGTGTGATGGGCACGTAGCAACCCTCTTCCC
GAAACCTCAATACTCTGCCCGGTCATCAGTTGCTCACCACCTGCTGCCCCTCAGACTGCTGATGGGC
ACGCGCTGCGGCGACATGGACCCCGCGGTGGTGCTGCACATCCAGAACCAGTGCGGCCTGAACGT
CAAGGTGTGTGCATGTGTGTGTTAGCACAAGGGGATAGGATGTGGGGCTGGCAGGAACCGGTGCA
AGTCAAGTCCTCCCTTGACCGCCCGTGCCTGCGGGTTTTGTGCCGTACAGGAGACCGACACGCTGC
TGAACAAGAAATCAGGTGGGTGGGCTGGCGGCTGTCGTACCGTGCAGCAGGGGGCAGCAGCATGG
CTGGGCAGCCGGTGCACTCGCTTGGGTTCGGCTGCAGTCACCATGCCTCGCCGTGCCCATTCCTCA
CCGCTTCCTCCCCCATCGGTGTCGATGTCGTCACGCTGTGACCACCGCGTTGCCAGTACCGTGCTC
ACCCCTGGCAGCCGCTTGGGAATAAGCTTGTACGGCGTCAGAAGCCTCGCACGATGTCATTAGAAA
GCGCCACAGCTTACAAACCTGGACCCTCCATTGAACAGTCCTGAGGTGAAGGTGAATAGGTGAAAC
CACTCAAATGAGTGTGCATCACCTATTTGTCCCACTGTTGAAGTGAGATCGAACCTGCCATGCGGAC
TCGTTTCGCAACGACATGGGGCTAGCTTTTCCACCAGTTGTGATGGGTTCCCTCCACTCCCTACCCG
CCCAGGCCTGCTGGGCCTGACCGGCTCCAACGACCTGCGCGCCGTGATCGAGGGCGCGGGCAAG
GGCGAGCTGCGGTCGCAGCTGGGCCTGGACATGTTCACATACCGCGTGCGCAAGTACATCGGAGC
CTACACCGCAGCCCTGGACGGCAAGGTGCGCGCATTAGCGCTTCATTATTGGAGCTCGCTGTCGGT
TATGGAGACTGACGATTGGACTGCCGGTACTGCTGCTTCCCGGGGCTCGTGATGTAAGGAGAAGCG
AGGCCGAAGGAAGCACGGTAGTGCCCCGTGTGTGCTTGTGTGGCTGCTCGATCGCCTCCGGCCCG
CTCCCTTGCTCAGCACGCTCTTAATCTACACGGCCTGCGGCGATGAATGTTGCTAGTCACACGCTGC
CCACACACCATACCCCACAGGTCGACGCGGTGGTGTTCTCTGCGGGCATTGGTGAGAACTCACCCT
TCATCCGCAAGCTGATTGCAGAGCCACTCCACGTAAGTGTGCAGCTTATAAGGGCCATCGTGGTCG
CTACTCAGCAAACATTGCGTGGGTGTATGGCCTTGCTCTTCCAAACTGGCGGCGCTGCACAGCGTA
GAGCGCGGGAGCCGCAACACCCGTTTGCCATTACGTCATTACAAACACCCGCCGCACCACAGCACT
CACGGCAGTCACTGCCGCAGCCGTCTTCACTAGCCGCCACTCTCTTACTGCCTCCCTGCATCTCTGA
GGCACGCTGTGCACCGTAAACACCAACCCTAGCCTCGGGCTCACACAACTGCACGGCTTACATTCC
CGTTTCCCCATACGTCCGACCCGTCCAGGCCAgaaaggtagccgggtcgtigtaggggcggcggggaccagcccctaca
gggctggactcttaagctatagafiGiiciigageagoitategaeeal tocggtcgaaaaggaggctatggcggggtagggtgggegegggeat
gagggcgtccttgcggcegcecttgtgaggeccgggcttggtgcccaggaggagcacccggtcgagegegtcgtggtcgegetctagectcacggeca
ggcgtgcecggetgggecggggtgcagctagtcgggecagtggagegtccatgetcccagctegtecgtgcaacaggceccgtgtccactggcaccgtit
ggcggtctaggagcaggcegtccggetcaggegaggtcgagecgcetcticggcgagggggctggtggggaaggcgaggagcaggtctaggagg
ttcagctgcgagggaagtcgctgtcgtgcccggeggacgcecgtggcagtggcegcetctgacgcetagettgectgtggcgagggtcaggtcgegeac
gtcgcttgetcgetcggggegcetcgeggtggeggtgcaggtcggecgacgagggegecggtggegegtgaccggectgcggggecttggcgaage
cactggttggtccgctgggagagcaggggtggtgggaggtgttgtgctccatgeccttaggggtggaggeggttggtgtggtcggegagtcggagig
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ggttgttcgggtggggccgggggtctcgacggtggaactgtitgttgagggcgggtggtggggcticggctatitgtggtcgggggctccggggtagg
aggtgttgttgggtgagtgttggccctatggetggggegtcacgtgegttgcgtagcaggtatacccgaacaacactcatcgtcaccccaggatcttac

gtgttgctcagttctcgegttgtggattgggaccgaacgagcecgctcctttggaggggggctegttcggtagagccagcatggaggttaagggtctag
ggggaggggtcgggcegtecctcgggagegtgctcacgggcttgegttgttataactatgtattagcagggaccggacccccttccecggegattgegeg
gcccggceagcegcatttatggttattagtgcggecgcagggtgaaacgagagagcggaacgttgaattttcggatgacggageggtctaaacgaggtt
aacacgatgtttactgttaacgcaggcttataccccggcetcgcgceagtcctttccaccgtgacgctagacgattgtacagagcecttgctgcetgttcttcge
cgaaaaattcctgaggcetcaagcccegtitgtactcgtaaacggacggaagtgegtagccatccacacctccgegegceacctctttcegtgggcttga
ccgcecgcetcgggaagcttgtcggtccggeggacgaggcggggaagcagaagcegtacgcgaaggttcgetagtggtegtgttceegtggegaccg
tgctcatgcccaacaactcegtacgactctcgecggacccaggacagcecaccggatcectttccegttttcccgacgeccccagecggcactetecctete
gcaccgcctctgcacaaagactgctcccgagcacactgctaaccaTAAATGGGCATGCAGCTGGACCACGCCGCCAACG
ACACGGCCGTGGGGCGCGCCGGCGTCATCTCCACCCCCGGCAGCCGCGTGCAGCTGCTGGTCATT
CCCACGGACGAGGAGCTCAGCATTGCGEACECACACEETECABGTGCTGTGTGTATATATGTGCGTGT
ATGTGCGTGTGTGTGTGTGTGTGTGTGTGTCAGGAAAGCACAGGAGGAACGGGTGTGTGTTTTTGG
GCAGAGGCGGGTGGCTGGCGGGCGGGGGCCGACCCGGCAGGCACGGCTTTGCCTCACGGCGAG
CATGCGGTGTCGGCGCCGCTGGGTGGGTGGGCCCAAGAGGATGACGAGCACAAGGGGGAAAGCG
ACCGGCGGTGTGTTTTTAAGCGCTTTTTGTACAACACAGGGTCTGAATGGGTCGATGCATGGTGGTG
GATTGCGAGAGGAGCTGGCCAATGGTTGTGCTACTGTGTCCCATGCACGCGTTCCAGGTTAATCAAA
GCGCGTAGATAGCTTTCATGCGCAGGTGTCTCGAGCTACCCCTGAGCCGCAGCGCCACTGCTGATT
GTGTGTTTTGCAGGTCGCGAAGGGCGCCTTGGGAGCCGCAGCGGCATAATCCGCCGCGCAGCGAA
TCCGCCGCTCGAACACGACAAGCTGCAGGCGAATACCCGGCGTCTCTGTGCGCAAGCTTATTAGAC
ATAAGGTCAGGGCATGGCTGTGGTGTGCCTGTGTTGTTTCGACTGTCCCTTCTTTCAATGTTGGTTTC
AGTAAACGCTGGGTGTGCGCCCTGAGCGACTGTGTGCTATCAACAACCTAGGTTGCGTCGGACGGT
GGACCGTGGGGCGCCCATTGCATGTGGTAGGAACGTACATGGGAGGGAAACGTATGATACCAGCA
GATAACGCCACGATGCGCAGGCAAGTAGTGAGTTCGAGTGCCTTTGCCAGCACGACATGGCGCATC
GTGTGCGTGAGTCAATGTGACAGGGCAAGGGAAGCAAGTGGCTCAGTCCCAAGAAACACATTGCTT
CCGGCCGTCGGGGTCCGGGGTCCCCCGAGGTTTCTTCACGCGGAATGTGGGTGGGACTGCCAGAT
TTCACCTCCGTGCCCAGAACTGCCATCCAAACGCTCCGCTCCACAGCGTAAGCACTAGCATACATTA
GCATGTGCATACTAGAGCATTTGCAGAACGTTTGGCTTTGAATAACTGCGGCTGCAAGTCCGTCCAC
ATCGGCATCCAAGTAGCGTAGAGCTCTGTCTCCTGCTGTCTCTCACTGATGGCATGGAGACTGTGCG
AGCTGAAGCTAACCCGTAGTGGTCAAGGCTTAGTGTGGGTCCTGACAACGCCGGCCCTTCACGCTG
GCCACCGCGTCACCCAGGATCCCGGGATGCACTGATCCCGCGAGAAACTCGATCAATCTCTTTCGG
CACACAATCCCGAACATCATATGGATGAGCGCAACTGCAAGCGTAAGCGCACGTGCAAACAGTCCC
ACAGTAGGGTCCGTGGTTGGCCGTGGGCAGGATGGACCTATGTGGCCTGGCTAG

ack2 CDS SEQUENCE

ATGCAACGCGTCTTGGTCCTGAACGCGGGCAGCAGCTCGCTTAAGTTTAAGCTGTTCACAGCGGCC
GGTACTTCTCTTGGAGAAGCAGGCCTTGGTGGGCAGTTCGATCGTATTGGCGATGTCGCGAATTGC
ACCCTCAAGGCAAGCCAGCCTGGCGCCGCGCCGGGCATGAAGCCGCGCAAATGGGAGCTCAAAGT
GCCGGCGCAGGATCACGTGGGCGCCATGAAGGGCATCCTGGATTTCATCAAGGAGAATGTCTCGG
CGACTTTTGCGAGCGAGGTGGTGGCTGTGGGGCACCGCATCGTCCATGGTCTGGACCTGAGCCAG
CCGGTGCTGCTGACGCCCTCCAGCACGGCCACCATCAAGCAGGCGGCTGTGCTGGCGCCGTTGCA
CAACCCGCCCGGGCTGCAGGGCATTGAGGCGGCCACGGAGGTGTTCAGCGGCGTGCCGCAGGTT
GCTGTGTTTGACACGGCCTTCCACCAGACCATGCCGCCGCACGCCTACATGTACGGACTGCCATAC
GAACTGTACGAGAAGCACAAGATCCGGCGGTACGGCTTCCACGGCACCAGCCACAAGTACCTGGTG
GAGCAGGCGGCGGCCATGCTGGGCAAGCCCGTGTCTGACACCAACGTCATCACCTGCCATCTCGG
CAACGGCAGCAGTGTGGCGGCGGTGCGCGGCGGGCAATGCGTGGACACGAGCATGGGCCTCACG
CCCCTGGAAGGACTGCTGATGGGCACGCGCTGCGGCGACATGGACCCCGCGGTGGTGCTGCACAT
CCAGAACCAGTGCGGCCTGAACGTCAAGGAGACCGACACGCTGCTGAACAAGAAATCAGGCCTGCT
GGGCCTGACCGGCTCCAACGACCTGCGCGCCGTGATCGAGGGCGCGGGCAAGGGCGAGCTGCGG
TCGCAGCTGGGCCTGGACATGTTCACATACCGCGTGCGCAAGTACATCGGAGCCTACACCGCAGCC
CTGGACGGCAAGGTCGACGCGGTGGTGTTCTCTGCGGGCATTGGTGAGAACTCACCCTTCATCCGC
AAGCTGATTGCAGAGCCACTCCACGCCAgaaaggtagccgggtcgtigtaggggcggcggggaccagcccctacagggctg

gactcttaagctatagaficiiciigageagatiategaeeat! tocggtcgaaaaggaggetatggcggggtagggtgggegegggeatgaggge
gtccttgcggegecttgtgaggecgggcttggtgcccaggaggageacccggtcgagegegtegtggtecgegetctagectcacggecaggegtg
ccggetgggcggggtgcagctagtcgggecagtggagegtecatgetcccagetegtegtgcaacaggeccgtgtccactggcaccegtttggeggt
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ctaggagcaggcgtccggctcaggcgaggtcgagcecgctettcggcgagggggctggtggggaaggcgaggageaggtctaggaggttcagcet
gcgagggaagtcgctgtcgtgecccggeggacgcecgtggcagtggegcetctgacgcetagcettgectgtggcgagggtcaggtcgegeacgtcgcett
gctcgetcggggcegcetcgeggtggeggtgcaggtcggecgacgagggcgecggtggegegtgaccggectgeggggcecttggcgaagcecactgg
ttggtccgctgggagagcaggggtggtgggaggtgttgtgctccatgeccttaggggtggaggeggttggtgtggtcggegagtcggagtgggtigtt
cgggtggggccgggggtctcgacggtggaactgttigttgagggcgggtggtggggcticggctatitgtggtcgggggcetccggggtaggaggtgtt
gttgggtgagtgttggccctatggctggggcegtcacgtgcgttgcgtagcaggtatacccgaacaacactcatcgtcaccccaggatcttacgtgttge
tcagttctcgcgttgtggattgggaccgaacgagccgctcectttggaggggggctegtticggtagagccagcatggaggttaagggtctagggggag
gggtcgggcgtcctcgggagegtgctcacgggcttgcegttgttataactatgtattagcagggaccggacccccttcccggegattgcgcggeccgg
cagcgcatttatggttattagtgcggcgcagggtgaaacgagagagcggaacgttgaattttcggatgacggagcggtctaaacgaggttaacacg
atgtttactgttaacgcaggcttataccccggctcgcgcagtcctttccaccgtgacgctagacgattgtacagagcecttgctgcetgttcttcgccgaaaa
attcctgaggctcaagcccgtttgtactcgtaaacggacggaagtgcgtagccatccacacctccgecgegceacctctttccgtgggcttgaccgecgce
tcgggaagcttgtcggtccggcggacgaggcggggaagcagaagcegtacgcgaaggttcgetagtggtegtgttccegtggegaccgtgctcatg
cccaacaactccgtacgactctcgcggacccaggacagccaccggatcctttccegttttcccgacgecccagcecggceactcteectctcgeaccg
cctctgcacaaagactgctcccgagcacactgctaaccaTAAATGGGCATGCAGCTGGACCACGCCGCCAACGACAC
GGCCGTGGGGCGCGCCGGCGTCATCTCCACCCCCGGCAGCCGCGTGCAGCTGCTGGTCATTCCCA
CGGACGAGGAGCTCAGCATTGCGGAGCAGACCCTGCAGGTCGCGAAGGGCGCCTTGGGAGCCGC
AGCGGCATAA

pat2-1 GENOMIC SEQUENCE

CAGACTACCAAGCGATCTACACATATACAACAACGGCCGTCACTAGACTAGGACACCGTGCCCTCAA
TTACCGCAGCAACAGTCTGCCGCGTTTGCTTGTACCGATTGGTGCATCTGACTGCATCTTCAGCAGT
TATACATAATACAACTTGAGGATCAACGTGAAACACCAGCCACACGATAATCGAATACTTTCGGCTCG
AAGCGGCCACAGAGCAACTTCCAGCTCCGACAAAAGCTATCGGAGTATGTCTCTGAACAGTAGCACT
ATGTCGCGCCGGCAGGCGGTGGCCGGGGCCCCGGCAGTGGCGCCGTTCCGACACGCCGGGTGG
GTGCTGGATCGCCTGGGAAGTGGGTGGGCGCAAGTGTGAATGTCGAAGACGATGCTGTGATGAAAC
AAACGATTCTAGGCTGCACGTGAGCCAGCGCTTGTTGGTTCGGTTCTGGCCACCTGCTTGGGGGTT
CTAACTCGAAACGCCGACTGAAAGCAAGCTCTATCACTTGAAGGCGGGTTTCGCAACGATCATCCTT
TAAACCAGCCGTATGGGTGTTGCGAAACATGTCCACGATTCTAACTTGCGTAACGTCTGCCGGCGAC
CCTGCTGCACAGGCTGTTCCCGCGCGTCAGGCTCTGCGCGAACCGCCGGGTGGCGCGTGTGGLG
CCGAAGGCAGCGGGCAACGGCAATATCGCACAGGGCGAGCAGGGCTTTGACACCCTCTTCCTCTC
GGACATCTCCCTAGTGGGCCAGCGCACGCCTCTGCTGCTGGGCTTCTTCAACTACTTCGAGCGCCA
CCTCCCGCATGTGGGCTTCTTTGAGCCCATTGCCGCCGAGGCGCTAGCGTCGTCGGAGCTGCGTAT
TGACCGCCACGTTGAGCTGTGAGCGCAGGGGAGGTGCACGGTATACCGGCTGCAGCCAGTCAACC
CAAAGCAGGCGCGGGGCCAGCTATATGCATTGCGTGCGGGTGTTCGCCGCGGCGGCTCCACCACC
GCGTGCTGCCTGGCGCTTCCTGCGTTCCATACGGTGTGCCACCCTGCCACACCGCCACCCCAGCG
GCACACAGGCCCCATCCCCAATCCATCCAGGCCGCCTTTCATGCCCCTCGCCTCCTCCTCACGCGA
CCCCCTCGCCCCCTCCCTGTATCCAGAGTGTACAAGGTGTTTAACCTCAAGGGCGACGTGCGCGLCC
ATGACGGGCGTGCAGGACGCCGAGGCCGCGCGGGTGAGCACTGGGTGCTGGGTAGTGGGTGCTG
GGTAGTGCGGTCTGGATATGTAGCGCGGCGGGGCGCACACTGGAATGACTGCGACGACATAGGCC
GCAGCGCATAGCACCAGCACACCAGTGAACATCCGAAGGCATCCACACCACGCCACCTCGGCGCG
CCGCTTCATGAACTTTACGCTTTTTTATCAATTCGCTGCCGGTGCAGATGATCGCCAACGGCCAGCA
CAGCGAGCTGCTGGACAAGATCTACAGCCAGTACGCCTCGTACAAGGAGGGGCAGGACCTGGTGC
TGGTGGAGGGGCCAGGCCCGCTCATGGGCGGCACGGAGCTGGACGCGCAGGTGCGGGCGGGAG
GGGGGGGAGAGTGGGAGCGGGCCTGCGTTCGGGGGAAAGGCTGGAGGTAGGGATGGGGTGAGTA
GGTTCCAAGAAGCAAATGAAGGGGCGTATGTGCCCGCAAGCACGCAACTCTCTACGCCCCGCCTCA
CCCTGCAGATCGCCGCCGCCCTGAACGCGCCCGTGCTCATGACTATGACCGGCCAGCCCAACGCG
ACCGTTGCCGACTACTACAACCGTGCGGTGAGGGCCCGAGAGGACTGGGCGCCAGTCCATCAGTC
AGCAGGGCTGCGGGGCAGGCGCTTTGGGGTAGCAGTCGCCGCTGCTCACAGTGGCGGCTCCATCC
ATACCCTAGGGTGTAGCATTGCAAGGACTGGCTGCAGGGAGTTTCGGACCCCGACATGCCCTCGCC
TGTTCCTTCCCTGCCTCCACCTGCCGCCACCTACCTCTACCTGCCCTCGTCTGCCTCCACCTTCCCC
ACGTGCAGATGGTGAAGCGGCAGGTGTTCCTGGACCACCACGTGGAGGTGCTGGGCCTGGTCATG
AACGGGGTGAGAGCCATGGGAGGGGGGGGGCACGGGAATGGAATGAAGTGCGGCATGAGAAGCA
GCAGCAGGGCATGGGCATGAGAGGGGCTACCGGGTGTATGCCGGATGGGGAACACTGCACTTAAT
GCTGTTGGGAGTGGGGAATAGGAGAGGGTTATTTCGGAGGAGGATGCGGGGCAGAAGGTTGCACC
GGGCACAGCTGGGGAGACGCGGTCAAGGAGCCGTCGGGGGCACTTGCATGGGTACGCGGGLCCGG
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ACTGTGGACGCGTGGTGGTTGACAACGACGGCGGCGCCAACCCGGTCTCACCCGGGACGTGCCCCA
TACACGCGGCACCGTCCAAGGCCCAAACCATCCCAAGTGCCTATTCATGACATATGTATGTTATGAA
TAGCTGTTATGGGCCCTGGCGCGGCCTGTCCGCTCGCCGAGCTCGCGAAATGCAGCTGCATGCCCC
CGACATTTTGCGCGAAGAGCTGCTTTTAGCCCCCGTAGAGACTCTCGAGCATCTACCTATAGGCACG
GCAACGTTGAGATATTGAGGAAATGGCTGCTTGAGGGACCTCGGTCGCGAAATGGCTGGTCGGCCG
ATTCTCGCATTTTGCTCCGGGATACATTCAAATGCGGTATAATGTGTCTAAATAGCATGTTGAGTGAG
TTTATGCCCCCTCCAGCACGTTTCCGCTCGACCGTGCCCACACGTACCCATCGAGCTCGCTGGCTC
GCTGGCCAAAACCAGTCCATTTCGACCGCAGGCGAGCGTGGACCGCCCTGCCACTCAACCAGCAA
GTCAATGCTATGTATGAGAAGTGTCTGAGAGCACGAGGGAGTCAGGGGTGACCTTTTTGCCATCGG
GGAACCCCCCTATCTGCCCCCAAGACCCCCCGCACGGAAAGGGCCGTACGGCACTGGGGCAAACT
TCGGACTACGGATTTGACATGCTGGGTTGCGCGGTTAGATTCCTAGTCGGACGTTTGCCCCGACCG
GTTTTGCGGGGTTGAAGCGAGTGCAAATTTGGACGGTGCCCACAACGCGGGTGAGACCGGGTTGG
GCGGCGCACACAGCTGGGCTAGAGCGGGGAAGCGGTCAATGGGAGTGCAGGGCTGTGACGAGCG
AGGACAATCGTGAGCGATCGATTTCGGTGGAGAGTACGGCCGAGGCGTGCGCTGGCACGTTTCCT
GCGTTTCGGTTGAAGTCACAACAATGACATGCGGCCAGTGGCAGGTAGCTIGGAAGCTGTAGAGGGG
AAACAAGTGGCGTTTCCACCACACACCGCATGCACGCGGCCCATGTGCTCACCTACCCCGCCTGTG
CCCTCTCCTGGCTCCGCAGCTGCCGCGCCAGTCTCACGCCATCCTGTCCGGCCAGCTCCGGGACA
AGTTCGCGGCGGCGGGGCTGCCCTTCGCCGGCGCCATCCCCACCGACATCATGCTGLCGCCCCT Ctg
tgtggaattgtgagcggataacaatticacacaggaaacagctatgaccatgattacgccaagcgcgcaattaaccctcactaaagggaacaaaa
gctgggtaccgggecceccctcgageacacacctgtcagaaacacgtctccgecacgctcteectctcacggecgacccegeageccttitgeectt
tcctaggccaccgacaggacccaggegctctcagcatgectcaacaaccegtactegtgccageggtgeccttgtgctggtgategettggaageg
catgcgaagacgaaggggcggageaggeggectggetgticgaagggcetegecgecagttcgggtgcectttctccacgegegectccacaccta
ccgatgcgtgaaggcaggcaaatgcteatgtitgcccgaactcggagtccttaaaaagecgcttcttgtegtegticcgagacatgttagcagatege
agtgccacctttcctgacgcgetcggecccatattcggacgceaattgtcatttgtagcacaattggagcaaatctggegaggeagtaggcttttaagttg
caaggcgagagagcaaagtgggacgeggcegtgattattggtatttacgcgacggeccggegegttageggeccttcceccaggecagggacgat
tatgtatcaatattgttgcgttcgggceactcgtgegagggctectgegggctggggagggggatctgggaattggaggtacgaccgagatggcttget
cggggggaggtitcctcgccgagcaagecagggttaggtgttgegctcttgactegttgtgeattctaggaccccactgctactcacaacaageccat
atggacgatgcgttgcgtgcactgcggggteggtatcecggtigtgagtgggtigttgtggaggatggggectcgggggctggtgtttatcggettcgg
ggtggtgggegggagtigtitgtcaaggtggeagetctgggggeeggggtgggcetigtigggtgaggetgageggctggtatagtiggeggaggtgg
ggattccegtacctegtgtigtggagggtggtggggacgagagggtegectggtiggtcaccgaageggttccggggegtecggecagtgegeggt
ggccgegggageageggctggacgtggeggtggegetcgeggggctegctegttcgetgcacgegetggactgggageggtgteegticgatcge
agtctcgcggtgacggtgccgecaggeggeccgtgctgtegetgaagggagegtegacttggaggatctggacgaggageggaaggggtggteg
ggggageggcttetcgecgagetggageggactcggectgcggacgaggatetggeggtttgccacggtcacctgtgeccggacaacgtgetget
cgaccctegtacctgcgaggtgaccgggctgatcgacgtggggegggteggecgtgcggaccggeactccgatetegegetggtgetgcgegag
ctggcccacgaggaggaccegtggticgggecggagtgttccgeggegttectgcgggagtacgggegegggtgggatggggeggtatcggag
gaaaagctggcgtitiaceooeionogacoaotietetyagatatcgaattctcaggtAAAAACGTCCGGTGAGTTTAAGGCCTT
TCTCGTGGCCGGCCGGGTTGAAGCACGGGCAAGTGACGCCATCCCCAACAAACCTTCCATACCCCGT
CGCCCACACCTGATACGCAACCCTTCCTCCCCTGACAAGTTGCAACCCTTCCTCCCCTGCCCGCAC
GCTGCGCAATAATTAACGCAGCCTGGACGAGGTCCAGACCGCCATGGGTGCCCAGCGGCTGTACG
GCGACAGCCTGCTGACGGACGTGGAGTTCGACGACGTGGTGGTGGCCAGCCAGCGCCTGGAGGA
GCTGCTGGAGATCCTGGCGGAGAGGCCCATGGGCAGGTGCGCGGLCGGGLCGGGGCGGGTGGTGAT
GGTGGTGGTGGTGGTGGATTGCAACCCTGCCCAGGATCAAGCGTTATAAACCAGGAGGCGCAATTG
AAACTTACCGAGACGCGTGGGGGGAACGCGTAGAGGGGCAGGAGGGGCGTTGCGGAGTTGAGTA
GACGAAGCGGAGCACCAGGTGGGGCACGAGGGAAAGCGAGAGGTCTACGTGCACCTTTATGAAAA
TGAGGCGGGGGCGACAATGTCAAATGAAGATGCGCCGCCTCATGCGTGTGCCCTTTATCCGTACCA
TGCCCTCGCTCACTCCACTTCCCGGTTCCTACTTCCCCCTCGTCCTTCAACCCCACCGCCATTTGAC
AACCCCACCTGCTCCTCCCTCTCCTTCCTTGCTCTCCTCCTCCACCCGCGTCTTCAGGCCACTCGTG
GTCACCTCCGCGGACCGCCTGGACATCGTGCTGGGGCTGCTGGCGGCACAGCTGTCCGTGTCGGG
CCCCGGCGTGGCCGGCATCCTGCTGACGCAGGCCGGCTCCGCCCGCTCCGGCCGCAACTACGCG
CGTGACACCATCGACCGCATCTTCGCCGGCCTGTCAAGCAGCGGCCTGTACAAGGGCAGCCTGCCT
GCCGGTGAGGCAGGAGGGGGGGAGGAGTTGCGGGGCGCGGCTGCGGGGLCTTGAGGCGGGCCTTC
GGGAGGACTGTGGGTGGGTGGTGTGGGCATATTCGGGGCGGCCGTGAAGGTATCTGCTGTGAACC
CCACAATTCCGCGACTCCCGTGCATCTAGCAGCACCAGCACCGACACTGACACGCCGTGAATGCAT
ATGTGGTTGTTTGCCGGCTGTGTATCGGCCAGGTGCTGGTGACGGACATGCCGCTGCGTGACGCCA
TCAGAAAGCTGGACAACCTGGACGCCGCCATCCTGCCCTCATCCACGCGCAAGATCTCGCAGTGCA
AGGTGCGGCCGCGCGACATGCTGTGGTGGCATAGAGGGCAGAGAAGGGGTGAGAGGGAGGGGTT
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GGAGACGGGTAGCGAGGGCCGGTGCGAGATACATCAGTTGTTGTGGCATGTCAAGGATGGGCTAC
CTCGCCCCACCTCATGCTCGCGACCTCTGTCCCTCGAACCCCCCTTTGCCTCCTTGCCCCCTCTTTC
TCCCGCAGCGCCTGTTCGAGCAGTACGTGGACGCCAACGCGGTGGTGGCGCGGCTTCAGAACATG
GTGCGCCCCAACCGCATGACGCCCAAGATGTTCATGCACACGCTCAAGTCCATGTGCAAGTGAGTG
CGACGAGGGCCGGGGCTGCGAGCAGTGGGCAACATTGGGGTCTAGAGAAATCGAGTGAGCGGTGC
TCAACCGTGGCGGGGGCGAGGGCTGCTGAAGGGACTCGGGATGACAACGTGGGCGGCAATAGAGT
CCGCGCCGGGCTGACCCTGCCCGTCCACCACATGCCCATACCTCCACGCGTCACCGCACCATGTCA
CCGGCACACGCCGCCCCGCCCCCACCACAGCGCCACGCCCCAGCACATTGTGCTGCCCGAGTCGG
AGGACAAGCGCGTGCTGGCGGCGGCGGCGGACGTGGTGCAGCGCGGCCTGGCCAAGATCACGCT
GCTGGGAGACCCCACCACCATCCTGGTGAGGGAGGCAGAGGCAGGGCGAGTGGGCCCGCGGTCT
TGGGCTACTGGGTGGGCTGGGCGCAGCCGCAGGGTTGTGCCGCTGTCGTGCTTTGATGTGATGTG
GGGGTAGCTATGTCCAGCCGCCGCCGATGCTGCAGAACATGCTTCTGTCACCTGTGTGTGTGACGG
CCTGACAAAAGCAACCTAGCCCAGCCTGCCCTGCACCCCTGCTTCCGCCCACCGCCGCCACCAGG
CCGAGGCGGCCAAGCTGGGCCTGGACCTGTCCGGCTGCAACATCCACAACCCCAACGTGGGTACC
GGGCCGACCGGTGGTCCCCTGTGGGCTGTCCATGGATGGTCTCTGAAATGTGCCGCATGTCTCCCT
GGGCCTGCGCCTCCTCACTCCTGCAACTCCTCCTCTTCCTCTTCGTCCCGCCCTTCTCACTGCAGAC
CTCGGACCGGTTTGACAAGTACGTGGACATGCTGGTGGAGGCGAGGAAGAAGAAGGGCATGACGC
GCGAGGTGGCGGCCGACACGCTGCACGGTACGCGGGTGCGGGGCAGGTGACCCGAGTTGGAGTG
GAACGGGGTGGAGCAGTGGCAGGACTGCAAGGTGCTTTTTCACTTCGCTCCGTAGCGTTCGGCGTC
GCAGGGTGTACACTGTCGCAGTATGCCGCAGTTGTATAAACTTTGGTTTCTTACACGTCAAACAAAC
GCACACAGGCGACGTGAACTTCTTTGCCACCATGATGATCGTCGCGGGCGACGCCGACGGCATGGT
GTCGGGCGCGGTGCACACCACCGCCTCCACCGTGCGCCCCGCGCTGCAGGTGCGCCGTGCTCTCT
GGGACTTCGCCCTGCTTGGCCTCCACCACTTGGAGGGCCGCGCTGTTGGCATGTTGGCGGATTTGT
GGCTGTGCCCCTGTTGCTGCACGTTTACTCTCTCCCATCGGCTTTGCGCTGGCGCACGCGTTCTCAA
ACAGGGCATAGAACAAATGCACACACGCTCTCATGCACACTACCGCAGGTGCTCAAGAGCCCCGAC
ACCCCGCTGGTGTCCTCGGTCTTCATCATGTGCCTGCCCGACCGAGTGGTGGTGTACGGCGACTGC
GCCGTCAACGTCAACCCCTCCGCCGCCGACCTGGCGCAGGTGCGTCCGCAGCCGCGACGACCGGT
GTTGCCCCTGCACATTAAACGAACGGGCGCCCTGCGCTGCACGCACGGACTTGAGGAAAGCAAGTA
CCGTTTGGTCACTCCGTTGCTCTACAATATTCTCACAGTTTTTGGGCTGAGCCCCCCCAGCGAAGCG
TTCCAGGGGGGGGGCGAAGCCCCCCAGGAACACCCCTGTCCGTGCGTGCGTGCGTGGTGTCGGC
AAAACATAGCATACTGGCACAAACCGCGACTGCTACGTACTAGTATTTGTTAATGCCTATTGCATGTA
AATAGGTGGCAGGGAAAATTCGGGCGGAGCGAGAAGTGCCTTCGCGCGTCCATGGAAATTGACTTT
CGCGAGGTCGCGAGGAAAGCATCCGGTGCCTGCCGATATGCAGTCTATAAGGCAAACTATGTTGGC
GGCAAGCAAAGCGGGGAAGTATATCGAAAGTCTTTGAGCGACTTGCGCTGCCATGCCTGCCGACGC
GCCAGAATGCCGAGAAGCCCCGAGGTCGCCCCCGCCCCGCGCCTAGCCCTTTGAGCGTGGGGCG
CCGGGGAGGTGTTGAGTATGGCAGGAGGCGAAAGAAATGCTTGGGGTGTTTGGGAACGTGACAAG
GCACGCATGTGGCGCGGCCCCAACCCGAGTGTCCCTAGCCGATGCGCCTGCGCGTCGTAGCGGCA
TGGAGGCTCTGACGGGGCGTTACACGCCTATTAGCTCCCAAGCGTACGGGGGCTCAGCCCATTTTC
CAGCTGTACAAAGCTGACACCCCTTGTTTGGGCTGAGCCCCCCCAGCGAAGCGTTCCAGGGGGGG
GGGGCGAAGCCCCCCAGGAACACCCCTGTCCGTGCGTTCGAAGAAAAGCGTGCAGGGCCAGGGGA
GGGGGGAGGCGGACCAGGGGAGGTGACGGGCAAAGGGGTTTCAGGGGCAGGCAGACGTCAGAAC
GGATAGCAAATGTGAATGAAAAGCAAAAGAATATGTAGCGGCGGCAAACCGCGCCAAGCGATCGTC
GGCAAAACATAGCATACTGGCACAAACTGCGACTGCTACGTATTAGTATTTGTTAATGCCTATTGCAT
GTAAATAGGTGGCAGGGAAAATTCGGGCGGAGCGAGAAGTGCCTTCGCGTGTCCATGGAAATTGAC
TTTCGCGAGGTCGCGAGGAAAGCATCCGGTGCCCGCCGATATGTAGTCTATAAGGCAAACTATGTT
GGCGGCAAGCAAAGCGGGGAAGTATATCGAAAGTCTTTGAGCGACTTGCGCTGCCATGCCTGCCGA
CGCGCCAGAATGCCGAGAAGCCCCGAGGTCGCCCCCGCCCCGCGCCTAGCCCTTTGAGCGTGGG
GCGCCGGGGAGGTGTTGAGTATGGCAGGAGGCGAAAGAAATGCTTGGGGTGTTTGGGAACGTGAC
AAGGCACGCATGTGGCGCGGGAAATCCCGCACGGCCCCAACCCGAGTGTCCCTAGCCGACGCGCA
GGCGCATCGTAGCGGCATGGAGGCTCTGACGGGGCGTTACATGCTTATTAGCTCCCAAGCGTACGG
GGGCTCAGCCCATTTTCCAGCTGTACAAAGCTGACACCCCTTGTCTTGCGTGGTTGTGGCCGTGCC
CGGCCTGCTGTTGCGCAGATCGCCATCACCTCCAACGACACCGCCGCGGCCTTCGGCATCGAGCC
GCGCGTGGCCATGCTGTCCTACTCCACGCTGGGCTCCGGCTCCGGCCCCGACGTGAGTTGGCTTG
ACGGGGACTGGGGCTTCGGAGTTTGGGGAGGCGTGGGGAAAGTCGCGGTGATAGTGCGGCAGGG
AGCCTGAGCGGGGTGGGCGTGGATTGGCTAAGATTGGCATGACCTGTCGCGCCATTGAAACAAGG
CTCCTTCGCGCTTTTATCTTCACCGCCCACAGGTCCAGAAGGTGAGCGAGGCTGTGGCCATCGTGA
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AGCAGCGGCGGCCGGACATCAAGGTGGAGGGACCCATCCAGTACGACGCTGCCATTGACCCCAAG
GTGCGTTGCGCGCGCATTTATTTTCGGGGTTTACTATCTTGTGAAGGGCTTGCCTGGCTTGCATGAT
ACCGGTATGGAATGAAGCGCGTGGATGAGGCGGCGGTAAGTTTGGCACTCTGCCGGCGAACGAGC
ACACGCACATTGGTACTGGCTTGGTGTTGTCCACTATGCAAGTTCCTCTCCCTAATGTTGGTGTTGG
CACGCGTGCGCTGTGCAGGTGGCGGCGGTCAAGGTGCAGGGCCTAAGCGAGGTGGCGGGCAAGG
CCACCGTGTTCATCTTCCCCGACCTCAACACCGGTGCGTGGCGGCCAAAGGGAGGCCACTGAAAG
GGGGCTGGCGGCCGCCTGCCTGTGTATGGTTATCTGCTTGCGCTGGGCCTACACAAACGGCAATGT
CACTGTCGCAATGCCGTTGCGCTTTCGCCCGGTCGTTCTGGCATCCCCACTAACCATCATGCCGCT
GCCTCGTGCCGTCCTTACATGTCATGATATACGCAGGCAACAACACGTACAAAGCGGTGCAGCAGT
CCACGGGTGCCATCGCCATGGGCCCCGTCATGCAGGTGCGGGCGTGTTCCTCGAGTGCCGGTTGG
GATTCTGCTTTTGACCTGTTGAACCAACTGGGCTCGGGTCATGTGGGAACCAGAGCCAGGTCATGTT
GGCATCACCGTGCAGTGTGGGGCTGGCCGCAGAATCAGTCGTGCTGCCAGACCCACATTAGACATC
CGGCTGCTGACGCACTTCTTTCTTTCCCATCCGCCCTCGCCCGCGCAGGGTCTACTCAGGCCCGTG
AACGACCTGTCCCGCGGCTGCACGGTGCCCGACATCATCAACACCATCTGCGTCACCTCCATCCAG
GCCTCCCGCATGTCATCCGCCGCTCGCGCCGCGGCTGCCAAGGCTGCCGTCGCGGCCGTTTAAGG
CAGCAGCAGCACGCCGCGGGCAGCACGCCGGGGGCAGCTAGTTGGGTGGGCATTGACAGACAAA
GCGGCCGGAACAGGGATATATGCGCGCGAGCCCGTTTCGCTGGCTGAGCAAGCCAGGAGGCAGG
GTCACAGGTTGTGCCGGCGAAACGAGCGCAGGCAAGAGGCGGCCGGGCGTGGAACGCTGGCTGG
TGTTGGGCTGATGGGGCTGATCATGGAGCAGTGCCGCTTGCATCTTCGGGGAGCAGTGCCGCTTG
GCCAATGACAGGGCGCTCTTGGTTGTGTAGGGCGGGCGCTTGCGTGCGCGGTGACCGGGGCGGT
GCTGAGGGGACGACGTGGTAATAGCACATGGCAATTCATAGGTCGAGTGCTTCATTAACAGGTTTGG
TTTTGCTTAGTGTCGTGCTTGGGTTATATGTTTGTTGCTGGCGCGCAGGGCACTAAGGCTGAGCTGG
TGGCCTAGGTGGTGTCGAGTCTGGTGATGCCGGGTGTCGTGAGATGAGAAGGGCGGTGGCGGTGG
ACAACAGCAGGTAGAATACCGTACAGCCGCCATGATGCAGATATCACGAAGATAATAAGGAACTTTG
GCCCGGCCACGTCCGGCTTGGTGCTATGTGTTTGCATTATTTTTTGGTGTGCAAGGTTGCCCGAAAA
GCAAGCCATGGCTTTGCGCAGTATGACTTCTGTACGTCGTAAATGTGCTACAAAGACACAGCAGACG
GCGAGCCGTCATAAAGAGCCTGTCACCGTTGTCCATTTCTGTAGCGGCTCGCTCTCACGCCTCTTTC
TTCCTGGTCCGAGCGCAGACCTGCTACAACTGCGGGTGTCAGGAGATGGCCATCAAGCGGCTTGG
GGGGCTGAAGGAGGGGCAGCGGCCCTGGTCAGTCAAAGTCTGCAACGACTGCTTGACGACCTGGG
TGAGGACCGTGCATGTGCGGGGACGGCTGGGCACTGGGGACGGATTGATTGACAGGTTGACGGTT
GAAACAGCTCATGTGCGCTCTCTTCTTCCTCCCCGTTCCCCATCCCCAGAACCGCGACGTCTCCGCC
GCCAACGTGATCCGTGTGCTCCTCCTGCTGAAGCTGATGGGCTTCGAGCGGCCGACCAAGCTGCAG
CGGCCACCATGGCCGCCGGCGGTGGCGGGGLCCGGGLCTGAGAGCCTGAACGGCGCTAGCAGGGC
GTGGGGCTGAGGGTGCACGTGCCGATTGGCGGCGAGTGACGTGACTAGTTTGTTAGCTGCGGGTT
AGCACGGACTGTGCACCCCACCCAACCGGCCACGTCCGGATTTGCGGGGATGCCAAAGGCCCCCA
ACATAGAGGCGTGTGCTTAGTAGGCGCCCGCGTCAAGGTGGCGGGGTTAATAACGACCCGGGATC
AGCCCTTTTCCTGCCATAAGGCAGCCACCTCCTTGTTTGGTGTGCAAAAGAATGAATGCAATAAATG
CCAAATTATTGCATGCGGGTCGCCGACACCATGATGGTCAGGGATGGCCGACACCGTACGTGGTCA
TGTGAAGTGACATTACAACTTGAGATGGCCCTTACGTGGCTCTTCCACTGATGAGTGCTATGTAGTG
GGCATGACTGGGATATGAACTGTCTACCAGCGTGTCGAATCCGATAGAAAGAGACGAGCGTGCGAG
GATTGCATCGGAGCGCCCTGCATTGGTGCTTGCACGAGGCATCAGGGCTGGGGGGAGCGAGCTGC
CTTGAGGGAAGGGCGTGGATGTTGTTGGGAAAGGCATCACCGGGTAAATTGTGTCCGTGTAACAAT
TGAAACGG

pat2-1 CDS SEQUENCE

ATGTCTCTGAACAGTAGCACTATGTCGCGCCGGCAGGCGGTGGCCGGGGCCCCGGCAGTGGLGLC
GTTCCGACACGCCGGGCTGTTCCCGCGCGTCAGGCTCTGCGCGAACCGCCGGGTGGCGCGTGTG
GCGCCGAAGGCAGCGGGCAACGGCAATATCGCACAGGGCGAGCAGGGCTTTGACACCCTCTTCCT
CTCGGACATCTCCCTAGTGGGCCAGCGCACGCCTCTGCTGCTGGGCTTCTTCAACTACTTCGAGCG
CCACCTCCCGCATGTGGGCTTCTTTGAGCCCATTGCCGCCGAGGCGCTAGCGTCGTCGGAGCTGC
GTATTGACCGCCACGTTGAGCTAGTGTACAAGGTGTTTAACCTCAAGGGCGACGTGCGCGCCATGA
CGGGCGTGCAGGACGCCGAGGCCGCGCGGATGATCGCCAACGGCCAGCACAGCGAGCTGCTGGA
CAAGATCTACAGCCAGTACGCCTCGTACAAGGAGGGGCAGGACCTGGTGCTGGTGGAGGGGCCAG
GCCCGCTCATGGGCGGCACGGAGCTGGACGCGCAGATCGCCGCCGCCCTGAACGLCGCCCGTGCT
CATGACTATGACCGGCCAGCCCAACGCGACCGTTGCCGACTACTACAACCGTGCGATGGTGAAGCG
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GCAGGTGTTCCTGGACCACCACGTGGAGGTGCTGGGCCTGGTCATGAACGGGCTGCCGCGCCAGT
CTCACGCCATCCTGTCCGGCCAGCTCCGGGACAAGTTCGCGGCGGCGGGGLCTGCLCLCTTCGLLCGGL
GCCATCCCCACCGACATCATGCTGCGCCCCTC Ctgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgac
catgattacgccaagcgcgcaattaaccctcactaaagggaacaaaagctgggtaccgggccccccctcgagcacacacctgtcagaaacacg
tctccgecacgctctecectectcacggecgaccccgecagcccttttgecctttcctaggccaccgacaggacccaggcgctctcagcatgcectcaaca
acccgtactcgtgccagcggtgcccttgtgctggtgatcgctiggaagcgcatgcgaagacgaaggggcggagcaggcggcectggcetgttcgaag
ggctcgccgcecagttcgggtgcectttctccacgcgegcctccacacctaccgatgcgtgaaggcaggcaaatgctcatgtttgcccgaactcggagt
ccttaaaaagccgcttcttgtcgtcgticcgagacatgttagcagatcgcagtgccacctttcctgacgcgcetcggcecccatattcggacgcaattgtca
tttgtagcacaattggagcaaatctggcgaggcagtaggcttttaagttgcaaggcgagagagcaaagtgggacgcggcgtgattattggtatttacg
cgacggcccggcgcgttagcggceccttcccccaggccagggacgattatgtatcaatattgttgegttcgggcactcgtgcgagggctectgecggge
tggggagggggatctgggaattggaggtacgaccgagatggcttgctcggggggaggtttcctcgccgagcaagecagggttaggtgttgegcetct
tgactcgttgtgcattctaggaccccactgctactcacaacaagcccatatggacgatgcgttgcgtgcactgcggggtcggtatcceggttgtgagtg
gottgttgtggaggatggggcctcgggggcetggtgtitatcggcettcggggtggtgggcgggagtigtitgtcaaggtggcagetctgggggecggggt
gggcttgttgggtgaggctgageggetggtgtggttggcggaggtggggattccegtacctegtgtigtggagggtggtggggacgagagggtcgec
tggttggtcaccgaagceggttccggggcegtccggecagtgegeggtggecgegggageageggcetggacgtggeggtggegcetcgeggggcte
gctcgttcgetgcacgegcetggactgggageggtgtcecgticgatcgcagtctcgecggtgacggtgecgcaggeggeccgtgetgtcgetgaaggg
agcgtcgacttggaggatctggacgaggagcggaaggggtggtcgggggagcggcttctcgeccgagcetggagcggactcggectgcggacga
ggatctggcggtttgccacggtcacctgtgcccggacaacgtgctgctcgaccctegtacctgcgaggtgaccgggctgatcgacgtggggegggt
cggccgtgcggaccggcactccgatctcgegcetggtgctgcgecgagcetggecccacgaggaggacccgtggticgggecggagtgttccgeggeg
ttcctgcgggagtacgggcgcgggtgggatggggcggtatcggaggaaaagctggcgtttWagatatcgaatt
ctcaggtAAAAACGTCCGCCTGGACGAGGTCCAGACCGCCATGGGTGCCCAGCGGCTGTACGGCGAC
AGCCTGCTGACGGACGTGGAGTTCGACGACGTGGTGGTGGCCAGCCAGCGCCTGGAGGAGCTGCT
GGAGATCCTGGCGGAGAGGCCCATGGGCAGGCCACTCGTGGTCACCTCCGCGGACCGCCTGGACA
TCGTGCTGGGGCTGCTGGCGGCACAGCTGTCCGTGTCGGGCCCCGGCGTGGCCGGCATCCTGCT
GACGCAGGCCGGCTCCGCCCGCTCCGGCCGCAACTACGCGCGTGACACCATCGACCGCATCTTCG
CCGGCCTGTCAAGCAGCGGCCTGTACAAGGGCAGCCTGCTGCCGGTGCTGGTGACGGACATGCCG
CTGCGTGACGCCATCAGAAAGCTGGACAACCTGGACGCCGCCATCCTGCCCTCATCCACGCGCAAG
ATCTCGCAGTGCAAGCGCCTGTTCGAGCAGTACGTGGACGCCAACGCGGTGGTGGCGCGGCTTCA
GAACATGGTGCGCCCCAACCGCATGACGCCCAAGATGTTCATGCACACGCTCAAGTCCATGTGCAA
CGCCACGCCCCAGCACATTGTGCTGCCCGAGTCGGAGGACAAGCGCGTGCTGGCGGLCGGLGGLG
GACGTGGTGCAGCGCGGCCTGGCCAAGATCACGCTGCTGGGAGACCCCACCACCATCCTGGCCGA
GGCGGCCAAGCTGGGCCTGGACCTGTCCGGCTGCAACATCCACAACCCCAACACCTCGGACCGGT
TTGACAAGTACGTGGACATGCTGGTGGAGGCGAGGAAGAAGAAGGGCATGACGCGCGAGGTGGCG
GCCGACACGCTGCACGGCGACGTGAACTTCTTTGCCACCATGATGATCGTCGCGGGCGACGCCGA
CGGCATGGTGTCGGGCGCGGTGCACACCACCGCCTCCACCGTGCGCCCCGCGCTGCAGGTGCTCA
AGAGCCCCGACACCCCGCTGGTGTCCTCGGTCTTCATCATGTGCCTGCCCGACCGAGTGGTGGTGT
ACGGCGACTGCGCCGTCAACGTCAACCCCTCCGCCGCCGACCTGGCGCAGATCGCCATCACCTCC
AACGACACCGCCGCGGCCTTCGGCATCGAGCCGCGCGTGGCCATGCTGTCCTACTCCACGCTGGG
CTCCGGCTCCGGCCCCGACGTCCAGAAGGTGAGCGAGGCTGTGGCCATCGTGAAGCAGCGGCGG
CCGGACATCAAGGTGGAGGGACCCATCCAGTACGACGCTGCCATTGACCCCAAGGTGGCGGCGGT
CAAGGTGCAGGGCCTAAGCGAGGTGGCGGGCAAGGCCACCGTGTTCATCTTCCCCGACCTCAACA
CCGGCAACAACACGTACAAAGCGGTGCAGCAGTCCACGGGTGCCATCGCCATGGGCCCCGTCATG
CAGGGTCTACTCAGGCCCGTGAACGACCTGTCCCGCGGCTGCACGGTGCCCGACATCATCAACACC
ATCTGCGTCACCTCCATCCAGGCCTCCCGCATGTCATCCGCCGCTCGCGCCGCGGCTGCCAAGGCT
GCCGTCGCGGCCGTTTAA

pat2-2 GENOMIC SEQUENCE

CAGACTACCAAGCGATCTACACATATACAACAACGGCCGTCACTAGACTAGGACACCGTGCCCTCAA
TTACCGCAGCAACAGTCTGCCGCGTTTGCTTGTACCGATTGGTGCATCTGACTGCATCTTCAGCAGT
TATACATAATACAACTTGAGGATCAACGTGAAACACCAGCCACACGATAATCGAATACTTTCGGCTCG
AAGCGGCCACAGAGCAACTTCCAGCTCCGACAAAAGCTATCGGAGTATGTCTCTGAACAGTAGCACT
ATGTCGCGCCGGCAGGCGGTGGCCGGGGCCCCGGCAGTGGCGCCGTTCCGACACGCCGGGTGG
GTGCTGGATCGCCTGGGAAGTGGGTGGGCGCAAGTGTGAATGTCGAAGACGATGCTGTGATGAAAC
AAACGATTCTAGGCTGCACGTGAGCCAGCGCTTGTTGGTTCGGTTCTGGCCACCTGCTTGGGGGTT
CTAACTCGAAACGCCGACTGAAAGCAAGCTCTATCACTTGAAGGCGGGTTTCGCAACGATCATCCTT
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TAAACCAGCCGTATGGGTGTTGCGAAACATGTCCACGATTCTAACTTGCGTAACGTCTGCCGGCGAC
CCTGCTGCACAGGCTGTTCCCGCGCGTCAGGCTCTGCGCGAACCGCCGGGTGGLCGLGTGTGGLG
CCGAAGGCAGCGGGCAACGGCAATATCGCACAGGGCGAGCAGGGCTTTGACACCCTCTTCCTCTC
GGACATCTCCCTAGTGGGCCAGCGCACGCCTCTGCTGCTGGGCTTCTTCAACTACTTCGAGCGCCA
CCTCCCGCATGTGGGCTTCTTTGAGCCCATTGCCGCCGAGGCGCTAGCGTCGTCGGAGCTGCGTAT
TGACCGCCACGTTGAGCTGTGAGCGCAGGGGAGGTGCACGGTATACCGGCTGCAGCCAGTCAACC
CAAAGCAGGCGCGGGGCCAGCTATATGCATTGCGTGCGGGTGTTCGCCGCGGCGGCTCCACCACC
GCGTGCTGCCTGGCGCTTCCTGCGTTCCATACGGTGTGCCACCCTGCCACACCGCCACCCCAGCG
GCACACAGGCCCCATCCCCAATCCATCCAGGCCGCCTTTCATGCCCCTCGCCTCCTCCTCACGCGA
CCCCCTCGCCCCCTCCCTGTATCCAGAGTGTACAAGGTGTTTAACCTCAAGGGCGACGTGLCGLCGLCC
ATGACGGGCGTGCAGGACGCCGAGGCCGCGCGGGTGAGCACTGGGTGCTGGGTAGTGGGTGCTG
GGTAGTGCGGTCTGGATATGTAGCGCGGCGGGGCGCACACTGGAATGACTGCGACGACATAGGCC
GCAGCGCATAGCACCAGCACACCAGTGAACATCCGAAGGCATCCACACCACGCCACCTCGGCGCG
CCGCTTCATGAACTTTACGCTTTTTTATCAATTCGCTGCCGGTGCAGATGATCGCCAACGGCCAGCA
CAGCGAGCTGCTGGACAAGATCTACAGCCAGTACGCCTCGTACAAGGAGGGGCAGGACCTGGTGC
TGGTGGAGGGGCCAGGCCCGCTCATGGGCGGCACGGAGCTGGACGCGCAGGTGCGGGCGGGAG
GGGGGGGAGAGTGGGAGCGGGCCTGCGTTCGGGGGAAAGGCTGGAGGTAGGGATGGGGTGAGTA
GGTTCCAAGAAGCAAATGAAGGGGCGTATGTGCCCGCAAGCACGCAACTCTCTACGCCCCGCCTCA
CCCTGCAGATCGCCGCCGCCCTGAACGCGCCCGTGCTCATGACTATGACCGGCCAGCCCAACGCG
ACCGTTGCCGACTACTACAACCGTGCGGTGAGGGCCCGAGAGGACTGGGCGCCAGTCCATCAGTC
AGCAGGGCTGCGGGGCAGGCGCTTTGGGGTAGCAGTCGCCGCTGCTCACAGTGGCGGCTCCATCC
ATACCCTAGGGTGTAGCATTGCAAGGACTGGCTGCAGGGAGTTTCGGACCCCGACATGCCCTCGCC
TGTTCCTTCCCTGCCTCCACCTGCCGCCACCTACCTCTACCTGCCCTCGTCTGCCTCCACCTTCCCC
ACGTGCAGATGGTGAAGCGGCAGGTGTTCCTGGACCACCACGTGGAGGTGCTGGGCCTGGTCATG
AACGGGGTGAGAGCCATGGGAGGGGGGGGGCACGGGAATGGAATGAAGTGCGGCATGAGAAGCA
GCAGCAGGGCATGGGCATGAGAGGGGCTACCGGGTGTATGCCGGATGGGGAACACTGCACTTAAT
GCTGTTGGGAGTGGGGAATAGGAGAGGGTTATTTCGGAGGAGGATGCGGGGCAGAAGGTTGCACC
GGGCACAGCTGGGGAGACGCGGTCAAGGAGCCGTCGGGGGCACTTGCATGGGTACGCGGGLCCGG
ACTGTGGACGCGTGGTGGTTGACAACGACGGCGGCGCCAACCCGGTCTCACCCGGGACGTGCCCA
TACACGCGGCACCGTCCAAGGCCCAAACCATCCCAAGTGCCTATTCATGACATATGTATGTTATGAA
TAGCTGTTATGGGCCCTGGCGCGGCCTGTCCGCTCGCCGAGCTCGCGAAATGCAGCTGCATGCCC
CGACATTTTGCGCGAAGAGCTGCTTTTAGCCCCCGTAGAGACTCTCGAGCATCTACCTATAGGCACG
GCAACGTTGAGATATTGAGGAAATGGCTGCTTGAGGGACCTCGGTCGCGAAATGGCTGGTCGGLCG
ATTCTCGCATTTTGCTCCGGGATACATTCAAATGCGGTATAATGTGTCTAAATAGCATGTTGAGTGAG
TTTATGCCCCCTCCAGCACGTTTCCGCTCGACCGTGCCCACACGTACCCATCGAGCTCGCTGGCTC
GCTGGCCAAAACCAGTCCATTTCGACCGCAGGCGAGCGTGGACCGCCCTGCCACTCAACCAGCAA
GTCAATGCTATGTATGAGAAGTGTCTGAGAGCACGAGGGAGTCAGGGGTGACCTTTTTGCCATCGG
GGAACCCCCCTATCTGCCCCCAAGACCCCCCGCACGGAAAGGGCCGTACGGCACTGGGGCAAACT
TCGGACTACGGATTTGACATGCTGGGTTGCGCGGTTAGATTCCTAGTCGGACGTTTGCCCCGACCG
GTTTTGCGGGGTTGAAGCGAGTGCAAATTTGGACGGTGCCCACAACGCGGGTGAGACCGGGTTGG
GCGGCGCACACAGCTGGGCTAGAGCGGGGAAGCGGTCAATGGGAGTGCAGGGCTGTGACGAGCG
AGGACAATCGTGAGCGATCGATTTCGGTGGAGAGTACGGCCGAGGCGTGCGCTGGCACGTTTCCT
GCGTTTCGGTTGAAGTCACAACAATGACATGCGGCCAGTGGCAGGTAGCTGGAAGCTGTAGAGGGG
AAACAAGTGGCGTTTCCACCACACACCGCATGCACGCGGCCCATGTGCTCACCTACCCCGCCTGTG
CCCTCTCCTGGCTCCGCAGCTGCCGCGCCAGTCTCACGCCATCCTGTCCGGCCAGCTCCGGGACA
AGTTCGCGGCGGCGGGGCTGCCCTTCGCCGGCGCCATCCCCACCGACATCATGCTGCGCAACGTC
CGGTGAGTTTAAGGCCTTTCTCGTGGCCGGCCGGGTTGAAGCACGGGCAAGTGACGCCATCCCCAA
CAAACCTTCCATACCCGTCGCCCACACCTGATACGCAACCCTTCCTCCCCTGACAAGTTGCAACCCT
TCCTCCCCTGCCCGCACGCTGCGCAATAATTAACGCAGCCTGGACGAGGTCCAGACCGCCATGGGT
GCCCAGCGGCTGTACGGCGACAGCCTGCTGACGGACGTGGAGTTCGACGACGTGGTGGTGGCCAG
CCAGCGCCTGGAGGAGCTGCTGGAGATCCTGGCGGAGAGGCCCATGGGCAGGTGLCGLCGGLGGGL
GGGGCGGGTGGTGATGGTGGTGGTGGTGGTGGATTGCAACCCTGCCCAGGATCAAGCGTTATAAA
CCAGGAGGCGCAATTGAAACTTACCGAGACGCGTGGGGGGAACGCGTAGAGGGGCAGGAGGGGC
GTTGCGGAGTTGAGTAGACGAAGCGGAGCACCAGGTGGGGCACGAGGGAAAGCGAGAGGTCTACG
TGCACCTACCAATCGTCACACGAGCCCTCGTCAGAAACACGTCTCCGCClgtgtggaattgtgagcggataaca
atttcacacaggaaacagctatgaccatgattacgccaagcgcgcaattaaccctcactaaagggaacaaaagctgggtaccgggeccccccte
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gagcacacacctgtcagaaacacgtctccgccacgctctccctctcacggecgaccccgceagceccttttgecctttcctaggecaccgacaggacce
caggcgctctcagcatgcctcaacaacccgtactcgtgccageggtgeccttgtgetggtgatcgettggaagegcatgcgaagacgaaggggceg
gagcaggcggcctggctgttcgaagggcetcgecgcecagttcgggtgcctttctccacgegcegcctccacacctaccgatgegtgaaggcaggcaa
atgctcatgtttgcccgaactcggagtccttaaaaagcecgcticttgtcgtcgtticcgagacatgttagcagatcgcagtgcecacctttcctgacgegcete
ggccccatattcggacgcaattgtcattigtagcacaattggagcaaatctggcgaggcagtaggcttttaagttgcaaggcgagagagcaaagtg
ggacgcggcgtgattattggtatttacgcgacggcccggcegcegttagcggceccttcccccaggccagggacgattatgtatcaatattgttgegttcgg
gcactcgtgcgagggctcctgcgggcetggggagggggatctgggaattggaggtacgaccgagatggcettgctcggggggaggtttcctcgecga
gcaagccagggttaggtgttgcgctcttgactcgttgtgcattctaggaccccactgctactcacaacaagcccatatggacgatgegttgcgtgcact
gcggggtcggtatcceggtigtgagtgggtigttgtggaggatggggectcgggggcetggtgtttatcggceticggggtggtgggegggagtigtttgtc
aaggtggcagctctgggggecggggtgggcttgtigggtgaggctgageggcetggtgtggtiggcggaggtggggattccecgtacctegtgtigtgg
agggtggtggggacgagagggtcgcectggttggtcaccgaagceggttccggggegtccggecagtgegeggtggecgegggageageggcetg
gacgtggcggtggcgctcgeggggctegctegttcgetgcacgegetggactgggageggtgteegticgatcgeagtctcgeggtgacggtgecg
caggcggcccgtgctgtcgctgaagggagcegtcgacttggaggatctggacgaggagcggaaggggtggtcgggggageggcttctcgecgag
ctggagcggactcggcectgcggacgaggatctggeggtttgecacggtcacctgtgecccggacaacgtgetgetcgaccctegtacctgecgaggtg
accgggctgatcgacgtggggecgggtcggecgtgcggaccggcactccgatctcgegetggtgetgecgecgagetggeccacgaggaggacce
tggttcgggccgga tgttccgcggcgttcctgcgggagtacgggcgcgggtgggatggggcggtatcggaggaaaagctggcgttt“
WagatatcgaattctcaggtTTATGAAAATGAGGCGGGGGCGACAATGTCAAATGAAGATG CG
CCGCCTCATGCGTGTGCCCTTTATCCGTACCATGCCCTCGCTCACTCCACTTCCCGGTTCCTACTTC
CCCCTCGTCCTTCAACCCCACCGCCATTTGACAACCCCACCTGCTCCTCCCTCTCCTTCCTTGCTCT
CCTCCTCCACCCGCGTCTTCAGGCCACTCGTGGTCACCTCCGCGGACCGCCTGGACATCGTGCTGG
GGCTGCTGGCGGCACAGCTGTCCGTGTCGGGCCCCGGCGTGGCCGGCATCCTGCTGACGCAGGC
CGGCTCCGCCCGCTCCGGCCGCAACTACGCGCGTGACACCATCGACCGCATCTTCGCCGGCCTGT
CAAGCAGCGGCCTGTACAAGGGCAGCCTGCTGCCGGTGAGGCAGGAGGGGGGGAGGAGTTGCGG
GGCGCGGCTGCGGGGCTTGAGGCGGGCTTCGGGAGGACTGTGGGTGGGTGGTGTGGGCATATTC
GGGGCGGCCGTGAAGGTATCTGCTGTGAACCCCACAATTCCGCGACTCCCGTGCATCTAGCAGCAC
CAGCACCGACACTGACACGCCGTGAATGCATATGTGGTTGTTTGCCGGCTGTGTATCGGCCAGGTG
CTGGTGACGGACATGCCGCTGCGTGACGCCATCAGAAAGCTGGACAACCTGGACGCCGCCATCCT
GCCCTCATCCACGCGCAAGATCTCGCAGTGCAAGGTGCGGCCGCGCGACATGCTGTGGTGGCATA
GAGGGCAGAGAAGGGGTGAGAGGGAGGGGTTGGAGACGGGTAGCGAGGGCCGGTGCGAGATACA
TCAGTTGTTGTGGCATGTCAAGGATGGGCTACCTCGCCCCACCTCATGCTCGCGACCTCTGTCCCTC
GAACCCCCCTTTGCCTCCTTGCCCCCTCTTTCTCCCGCAGCGCCTGTTCGAGCAGTACGTGGACGC
CAACGCGGTGGTGGCGCGGCTTCAGAACATGGTGCGCCCCAACCGCATGACGCCCAAGATGTTCAT
GCACACGCTCAAGTCCATGTGCAAGTGAGTGCGACGAGGGCCGGGGCTGCGAGCAGTGGGCAACA
TTGGGGTCTAGAGAAATCGAGTGAGCGGTGCTCAACCGTGGCGGGGGCGAGGGCTGCTGAAGGGA
CTCGGGATGACAACGTGGGCGGCAATAGAGTCCGCGCCGGGCTGACCCTGCCCGTCCACCACATG
CCCATACCTCCACGCGTCACCGCACCATGTCACCGGCACACGCCGCCCCGCCCCCACCACAGCGC
CACGCCCCAGCACATTGTGCTGCCCGAGTCGGAGGACAAGCGCGTGCTGGCGGCGGCGGCGGAC
GTGGTGCAGCGCGGCCTGGCCAAGATCACGCTGCTGGGAGACCCCACCACCATCCTGGTGAGGGA
GGCAGAGGCAGGGCGAGTGGGCCCGCGGTCTTGGGCTACTGGGTGGGCTGGGCGCAGCCGCAGG
GTTGTGCCGCTGTCGTGCTTTGATGTGATGTGGGGGTAGCTATGTCCAGCCGCCGCCGATGCTGCA
GAACATGCTTCTGTCACCTGTGTGTGTGACGGCCTGACAAAAGCAACCTAGCCCAGCCTGCCCTGC
ACCCCTGCTTCCGCCCACCGCCGCCACCAGGCCGAGGCGGCCAAGCTGGGCCTGGACCTGTCCG
GCTGCAACATCCACAACCCCAACGTGGGTACCGGGCCGACCGGTGGTCCCCTGTGGGCTGTCCAT
GGATGGTCTCTGAAATGTGCCGCATGTCTCCCTGGGCCTGCGCCTCCTCACTCCTGCAACTCCTCCT
CTTCCTCTTCGTCCCGCCCTTCTCACTGCAGACCTCGGACCGGTTTGACAAGTACGTGGACATGCTG
GTGGAGGCGAGGAAGAAGAAGGGCATGACGCGCGAGGTGGCGGCCGACACGCTGCACGGTACGC
GGGTGCGGGGCAGGTGACCCGAGTTGGAGTGGAACGGGGTGGAGCAGTGGCAGGACTGCAAGGT
GCTTTTTCACTTCGCTCCGTAGCGTTCGGCGTCGCAGGGTGTACACTGTCGCAGTATGCCGCAGTT
GTATAAACTTTGGTTTCTTACACGTCAAACAAACGCACACAGGCGACGTGAACTTCTTTGCCACCATG
ATGATCGTCGCGGGCGACGCCGACGGCATGGTGTCGGGCGCGGTGCACACCACCGCCTCCACCGT
GCGCCCCGCGCTGCAGGTGCGCCGTGCTCTCTGGGACTTCGCCCTGCTTGGCCTCCACCACTTGG
AGGGCCGCGCTGTTGGCATGTTGGCGGATTTGTGGCTGTGCCCCTGTTGCTGCACGTTTACTCTCT
CCCATCGGCTTTGCGCTGGCGCACGCGTTCTCAAACAGGGCATAGAACAAATGCACACACGCTCTC
ATGCACACTACCGCAGGTGCTCAAGAGCCCCGACACCCCGCTGGTGTCCTCGGTCTTCATCATGTG
CCTGCCCGACCGAGTGGTGGTGTACGGCGACTGCGCCGTCAACGTCAACCCCTCCGCCGCCGACC
TGGCGCAGGTGCGTCCGCAGCCGCGACGACCGGTGTTGCCCCTGCACATTAAACGAACGGGCGCC
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CTGCGCTGCACGCACGGACTTGAGGAAAGCAAGTACCGTTTGGTCACTCCGTTGCTCTACAATATTC
TCACAGTTTTTGGGCTGAGCCCCCCCAGCGAAGCGTTCCAGGGGGGGGGCGAAGCCCCCCAGGAA
CACCCCTGTCCGTGCGTGCGTGCGTGGTGTCGGCAAAACATAGCATACTGGCACAAACCGCGACTG
CTACGTACTAGTATTTGTTAATGCCTATTGCATGTAAATAGGTGGCAGGGAAAATTCGGGCGGAGCG
AGAAGTGCCTTCGCGCGTCCATGGAAATTGACTTTCGCGAGGTCGCGAGGAAAGCATCCGGTGCCT
GCCGATATGCAGTCTATAAGGCAAACTATGTTGGCGGCAAGCAAAGCGGGGAAGTATATCGAAAGT
CTTTGAGCGACTTGCGCTGCCATGCCTGCCGACGCGCCAGAATGCCGAGAAGCCCCGAGGTCGCC
CCCGCCCCGCGCCTAGCCCTTTGAGCGTGGGGCGCCGGGGAGGTGTTGAGTATGGCAGGAGGCG
AAAGAAATGCTTGGGGTGTTTGGGAACGTGACAAGGCACGCATGTGGCGCGGCCCCAACCCGAGT
GTCCCTAGCCGATGCGCCTGCGCGTCGTAGCGGCATGGAGGCTCTGACGGGGCGTTACACGCCTA
TTAGCTCCCAAGCGTACGGGGGCTCAGCCCATTTTCCAGCTGTACAAAGCTGACACCCCTTGTTTGG
GCTGAGCCCCCCCAGCGAAGCGTTCCAGGGGGGGGGGGCGAAGCCCCCCAGGAACALCCCCTGTC
CGTGCGTTCGAAGAAAAGCGTGCAGGGCCAGGGGAGGGGGGAGGCGGACCAGGGGAGGTGACGG
GCAAAGGGGTTTCAGGGGCAGGCAGACGTCAGAACGGATAGCAAATGTGAATGAAAAGCAAAAGAA
TATGTAGCGGCGGCAAACCGCGCCAAGCGATCGTCGGCAAAACATAGCATACTGGCACAAACTGCG
ACTGCTACGTATTAGTATTTGTTAATGCCTATTGCATGTAAATAGGTGGCAGGGAAAATTCGGGCGGA
GCGAGAAGTGCCTTCGCGTGTCCATGGAAATTGACTTTCGCGAGGTCGCGAGGAAAGCATCCGGTG
CCCGCCGATATGTAGTCTATAAGGCAAACTATGTTGGCGGCAAGCAAAGCGGGGAAGTATATCGAAA
GTCTTTGAGCGACTTGCGCTGCCATGCCTGCCGACGCGCCAGAATGCCGAGAAGCCCCGAGGTCG
CCCCCGCCCCGCGCCTAGCCCTTTGAGCGTGGGGCGCCGGGGAGGTGTTGAGTATGGCAGGAGG
CGAAAGAAATGCTTGGGGTGTTTGGGAACGTGACAAGGCACGCATGTGGCGCGGGAAATCCCGCA
CGGCCCCAACCCGAGTGTCCCTAGCCGACGCGCAGGCGCATCGTAGCGGCATGGAGGCTCTGACG
GGGCGTTACATGCTTATTAGCTCCCAAGCGTACGGGGGCTCAGCCCATTTTCCAGCTGTACAAAGCT
GACACCCCTTGTCTTGCGTGGTTGTGGCCGTGCCCGGCCTGCTGTTGCGCAGATCGCCATCACCTC
CAACGACACCGCCGCGGCCTTCGGCATCGAGCCGCGCGTGGCCATGCTGTCCTACTCCACGCTGG
GCTCCGGCTCCGGCCCCGACGTGAGTTGGCTTGACGGGGACTGGGGCTTCGGAGTTTGGGGAGGC
GTGGGGAAAGTCGCGGTGATAGTGCGGCAGGGAGCCTGAGCGGGGTGGGCGTGGATTGGCTAAG
ATTGGCATGACCTGTCGCGCCATTGAAACAAGGCTCCTTCGCGCTTTTATCTTCACCGCCCACAGGT
CCAGAAGGTGAGCGAGGCTGTGGCCATCGTGAAGCAGCGGCGGCCGGACATCAAGGTGGAGGGA
CCCATCCAGTACGACGCTGCCATTGACCCCAAGGTGCGTTGCGCGCGCATTTATTTTCGGGGTTTAC
TATCTTGTGAAGGGCTTGCCTGGCTTGCATGATACCGGTATGGAATGAAGCGCGTGGATGAGGCGG
CGGTAAGTTTGGCACTCTGCCGGCGAACGAGCACACGCACATTGGTACTGGCTTGGTGTTGTCCAC
TATGCAAGTTCCTCTCCCTAATGTTGGTGTTGGCACGCGTGCGCTGTGCAGGTGGCGGCGGTCAAG
GTGCAGGGCCTAAGCGAGGTGGCGGGCAAGGCCACCGTGTTCATCTTCCCCGACCTCAACACCGG
TGCGTGGCGGCCAAAGGGAGGCCACTGAAAGGGGGCTGGCGGCCGCCTGCCTGTGTATGGTTATC
TGCTTGCGCTGGGCCTACACAAACGGCAATGTCACTGTCGCAATGCCGTTGCGCTTTCGCCCGGTC
GTTCTGGCATCCCCACTAACCATCATGCCGCTGCCTCGTGCCGTCCTTACATGTCATGATATACGCA
GGCAACAACACGTACAAAGCGGTGCAGCAGTCCACGGGTGCCATCGCCATGGGCCCCGTCATGCA
GGTGCGGGCGTGTTCCTCGAGTGCCGGTTGGGATTCTGCTTTTGACCTGTTGAACCAACTGGGCTC
GGGTCATGTGGGAACCAGAGCCAGGTCATGTTGGCATCACCGTGCAGTGTGGGGCTGGCCGCAGA
ATCAGTCGTGCTGCCAGACCCACATTAGACATCCGGCTGCTGACGCACTTCTTTCTTTCCCATCCGC
CCTCGCCCGCGCAGGGTCTACTCAGGCCCGTGAACGACCTGTCCCGCGGCTGCACGGTGCCCGAC
ATCATCAACACCATCTGCGTCACCTCCATCCAGGCCTCCCGCATGTCATCCGCCGCTCGCGCCGLG
GCTGCCAAGGCTGCCGTCGCGGCCGTTTAAGGCAGCAGCAGCACGCCGCGGGCAGCACGLLGGG
GGCAGCTAGTTGGGTGGGCATTGACAGACAAAGCGGCCGGAACAGGGATATATGCGCGCGAGCCC
GTTTCGCTGGCTGAGCAAGCCAGGAGGCAGGGTCACAGGTTGTGCCGGCGAAACGAGCGCAGGCA
AGAGGCGGCCGGGCGTGGAACGCTGGCTGGTGTTGGGCTGATGGGGCTGATCATGGAGCAGTGC
CGCTTGCATCTTCGGGGAGCAGTGCCGCTTGGCCAATGACAGGGCGCTCTTGGTTGTGTAGGGCG
GGCGCTTGCGTGCGCGGTGACCGGGGCGGTGCTGAGGGGACGACGTGGTAATAGCACATGGCAAT
TCATAGGTCGAGTGCTTCATTAACAGGTTTGGTTTTGCTTAGTGTCGTGCTTGGGTTATATGTTTGTT
GCTGGCGCGCAGGGCACTAAGGCTGAGCTGGTGGCCTAGGTGGTGTCGAGTCTGGTGATGCCGGG
TGTCGTGAGATGAGAAGGGCGGTGGCGGTGGACAACAGCAGGTAGAATACCGTACAGCCGCCATG
ATGCAGATATCACGAAGATAATAAGGAACTTTGGCCCGGCCACGTCCGGCTTGGTGCTATGTGTTTG
CATTATTTTTTGGTGTGCAAGGTTGCCCGAAAAGCAAGCCATGGCTTTGCGCAGTATGACTTCTGTAC
GTCGTAAATGTGCTACAAAGACACAGCAGACGGCGAGCCGTCATAAAGAGCCTGTCACCGTTGTCC
ATTTCTGTAGCGGCTCGCTCTCACGCCTCTTTCTTCCTGGTCCGAGCGCAGACCTGCTACAACTGCG
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GGTGTCAGGAGATGGCCATCAAGCGGCTTGGGGGGCTGAAGGAGGGGCAGCGGCCCTGGTCAGT
CAAAGTCTGCAACGACTGCTTGACGACCTGGGTGAGGACCGTGCATGTGCGGGGACGGCTGGGCA
CTGGGGACGGATTGATTGACAGGTTGACGGTTGAAACAGCTCATGTGCGCTCTCTTCTTCCTCCCCG
TTCCCCATCCCCAGAACCGCGACGTCTCCGCCGCCAACGTGATCCGTGTGCTCCTCCTGCTGAAGC
TGATGGGCTTCGAGCGGCCGACCAAGCTGCAGCGGCCACCATGGCCGCCGGLCGGTGGLGGGGLC
GGGCTGAGAGCCTGAACGGCGCTAGCAGGGCGTGGGGCTGAGGGTGCACGTGCCGATTGGCGGC
GAGTGACGTGACTAGTTTGTTAGCTGCGGGTTAGCACGGACTGTGCACCCCACCCAACCGGCCACG
TCCGGATTTGCGGGGATGCCAAAGGCCCCCAACATAGAGGCGTGTGCTTAGTAGGCGCCCGCGTC
AAGGTGGCGGGGTTAATAACGACCCGGGATCAGCCCTTTTCCTGCCATAAGGCAGCCACCTCCTTG
TTTGGTGTGCAAAAGAATGAATGCAATAAATGCCAAATTATTGCATGCGGGTCGCCGACACCATGAT
GGTCAGGGATGGCCGACACCGTACGTGGTCATGTGAAGTGACATTACAACTTGAGATGGCCCTTAC
GTGGCTCTTCCACTGATGAGTGCTATGTAGTGGGCATGACTGGGATATGAACTGTCTACCAGCGTGT
CGAATCCGATAGAAAGAGACGAGCGTGCGAGGATTGCATCGGAGCGCCCTGCATTGGTGCTTGCAC
GAGGCATCAGGGCTGGGGGGAGCGAGCTGCCTTGAGGGAAGGGCGTGGATGTTGTTGGGAAAGG
CATCACCGGGTAAATTGTGTCCGTGTAACAATTGAAACGG

pat2-2 CDS SEQUENCE

ATGTCTCTGAACAGTAGCACTATGTCGCGCCGGCAGGCGGTGGCCGGGGCCCCGGCAGTGGLGLC
GTTCCGACACGCCGGGCTGTTCCCGCGCGTCAGGCTCTGCGCGAACCGCCGGGTGGCGCGTGTG
GCGCCGAAGGCAGCGGGCAACGGCAATATCGCACAGGGCGAGCAGGGCTTTGACACCCTCTTCCT
CTCGGACATCTCCCTAGTGGGCCAGCGCACGCCTCTGCTGCTGGGCTTCTTCAACTACTTCGAGCG
CCACCTCCCGCATGTGGGCTTCTTTGAGCCCATTGCCGCCGAGGCGCTAGCGTCGTCGGAGCTGC
GTATTGACCGCCACGTTGAGCTAGTGTACAAGGTGTTTAACCTCAAGGGCGACGTGCGCGCCATGA
CGGGCGTGCAGGACGCCGAGGCCGCGCGGATGATCGCCAACGGCCAGCACAGCGAGCTGCTGGA
CAAGATCTACAGCCAGTACGCCTCGTACAAGGAGGGGCAGGACCTGGTGCTGGTGGAGGGGCCAG
GCCCGCTCATGGGCGGCACGGAGCTGGACGCGCAGATCGCCGCCGCCCTGAACGLCGLCCCGTGCT
CATGACTATGACCGGCCAGCCCAACGCGACCGTTGCCGACTACTACAACCGTGCGATGGTGAAGCG
GCAGGTGTTCCTGGACCACCACGTGGAGGTGCTGGGCCTGGTCATGAACGGGCTGCCGCGCCAGT
CTCACGCCATCCTGTCCGGCCAGCTCCGGGACAAGTTCGCGGCGGCGGGGLCTGLCLCLCTTCGLCGGL
GCCATCCCCACCGACATCATGCTGCGCAACGTCCGCCTGGACGAGGTCCAGACCGCCATGGGTGC
CCAGCGGCTGTACGGCGACAGCCTGCTGACGGACGTGGAGTTCGACGACGTGGTGGTGGCCAGCC
AGCGCCTGGAGGAGCTGCTGGAGATCCTGGCGGAGAGGCCCATGGGCAGGCCACTCGTGGTCACC
TCCGCGGACCGCCTGGACATCGTGCTGGGGCTGCTGGCGGCACAGCTGTCCGTGTCGGGCCCCG
GCGTGGCCGGCATCCTGCTGACGCAGGCCGGCTCCGCCCGCTCCGGCCGCAACTACGCGCGTGA
CACCATCGACCGCATCTTCGCCGGCCTGTCAAGCAGCGGCCTGTACAAGGGCAGCCTGCTGCCGG
TGCTGGTGACGGACATGCCGCTGCGTGACGCCATCAGAAAGCTGGACAACCTGGACGCCGCCATC
CTGCCCTCATCCACGCGCAAGATCTCGCAGTGCAAGCGCCTGTTCGAGCAGTACGTGGACGCCAAC
GCGGTGGTGGCGCGGCTTCAGAACATGGTGCGCCCCAACCGCATGACGCCCAAGATGTTCATGCA
CACGCTCAAGTCCATGTGCAACGCCACGCCCCAGCACATTGTGCTGCCCGAGTCGGAGGACAAGC
GCGTGCTGGCGGCGGCGGCGGACGTGGTGCAGCGCGGCCTGGCCAAGATCACGCTGCTGGGAGA
CCCCACCACCATCCTGGCCGAGGCGGCCAAGCTGGGCCTGGACCTGTCCGGCTGCAACATCCACA
ACCCCAACACCTCGGACCGGTTTGACAAGTACGTGGACATGCTGGTGGAGGCGAGGAAGAAGAAG
GGCATGACGCGCGAGGTGGCGGCCGACACGCTGCACGGCGACGTGAACTTCTTTGCCACCATGAT
GATCGTCGCGGGCGACGCCGACGGCATGGTGTCGGGCGCGGTGCACACCACCGCCTCCACCGTG
CGCCCCGCGCTGCAGGTGCTCAAGAGCCCCGACACCCCGCTGGTGTCCTCGGTCTTCATCATGTGC
CTGCCCGACCGAGTGGTGGTGTACGGCGACTGCGCCGTCAACGTCAACCCCTCCGCCGCCGACCT
GGCGCAGATCGCCATCACCTCCAACGACACCGCCGCGGCCTTCGGCATCGAGCCGCGCGTGGCCA
TGCTGTCCTACTCCACGCTGGGCTCCGGCTCCGGCCCCGACGTCCAGAAGGTGAGCGAGGCTGTG
GCCATCGTGAAGCAGCGGCGGCCGGACATCAAGGTGGAGGGACCCATCCAGTACGACGCTGCCAT
TGACCCCAAGGTGGCGGCGGTCAAGGTGCAGGGCCTAAGCGAGGTGGCGGGCAAGGCCACCGTG
TTCATCTTCCCCGACCTCAACACCGGCAACAACACGTACAAAGCGGTGCAGCAGTCCACGGGTGCC
ATCGCCATGGGCCCCGTCATGCAGGGTCTACTCAGGCCCGTGAACGACCTGTCCCGCGGLCTGCAC
GGTGCCCGACATCATCAACACCATCTGCGTCACCTCCATCCAGGCCTCCCGCATGTCATCCGLCCGC
TCGCGCCGCGGCTGCCAAGGCTGCCGTCGCGGCCGTTTAA
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Supplemental Figure 6. Alignments of WT and Truncated ACK and PAT Proteins.

(A). Alignment of amino acid sequences of WT ACK1 and the truncated protein of the ackl
mutant. (B). Alignment of amino acid sequences of WT ACK2 and the truncated protein of the
ack2 mutant. (C). Alignment of amino acid sequences of WT PAT2 and the truncated protein of
the pat2-1 mutant. Identical or highly conserved amino acids in all positions are given in red
letters (high consensus region), a low consensus amino acid position is given in blue letters,
while black letters indicate an overall lack of strong consensus. Alignments were performed
using http://multalin.toulouse.inra.fr/multalin/.

(A). Alignment of amino acid sequences of WT ACKL1 and the truncated protein of the ackl

mutant.
1 10 20 30 A0 hi G0
| + + + + + |
ACK1 HLAGKYPYGSAYPPEMTAPSGEGSKEYLYYHAGSSSIKFEIFTRAETLLPGAAGLFDRIGOP

ackl HLAGKEYPYGSAYPPRHTAPSGEGSEYLYYHAGSSSIKFKIFTAETLLPGARGLFDRIGODP
Consensus HLAGKYPYGSAYPPRHTAPSGKGSKYLYYHAGSSSIKFEIF TRAETLLPGAAGLFORIGORP
b1l Fall 80 90 100 110 120
| i } i i $ |
ACK1 AHCYLEASYPDDGGEPEKFEEEIPAKDHLTAHODTHSFIDENYSSTFASEYCAYGHRIYH
ackl HAHCYLERSYPDDGGKPKKFEKKIPIVTRALYRHTSPPRSPSHGRPESPFALS
Consensus HAHCYLEASYPDDGGKPEKFEEEIPakdralar #dinpridengrprfafalc,....c...
121 130 140 150 160 170 180
| $ 4 } } $ |
ACK1 GLDHSOPELLTPDYIRCIODASHFAPLHHPPHLOGIYASOKYFGPDYPOVAYFDTAFHOT
ackl
Eunsensus LR R O K I O L K I I R R JE B I I I R L B IR R B IR O R K B R G N R R K K
131 190 200 210 220 230 240
| ' $ ' ' $ |
ACK1 HPPESYYYGLPYDHYEKHEIRRYGFHGTSHEYLYDOAAARHLGKEYSETHYITCHLGHGSS
ackl
ED“SE“S“S EE I B I N O N B B N NC NE BE B N NC NE BE N N N N N CRE NE I B N N BE BE N E N NE N N N N NE NE B NE N B N N N N B N N NE BE B N N N N 3
2491 250 260 270 280 290 300
| i } i i $ |
ACK1 YARYRGGOCYDTSHGHTPLEGLLHGTRCGDIDPAYYLHIOHOLGLSASETDTLLHEESGL
ackl
Eunsensus L I I O O I B B B BB I B NN B B N I N B NN A B B N B B N L N BE N N N N BE B B N I N NN B B N B B N I
30 310 320 330 340 350 360
| $ 4 } } $ |
ACK1 LGLTGSHOLRTYIEGAGKGEPRSOLGLDHFYREYREYIGAYHARLDGOYDAYYFSAGIGE
ackl
Eunsensus LR R O K I O L K I I R R JE B I I I R L B IR R B IR O R K B R G N R R K K
361 370 380 390 00 q410 420
| + + + + + |
ACK1 HSALYRGLICDRHOALGIAYDEDAHAARYGGKOADISGPGARTRALYIPTDEELSIAGAT
ackl
ED“SE“S“S EE I B I N O N B B N NC NE BE B N NC NE BE N N N N N CRE NE I B N N BE BE N E N NE N N N N NE NE B NE N B N N N N B N N NE BE B N N N N 3
421 431
| =——————— +1
ACK1 LOYYRGAALAA
ackl
CONSENSUS seasssassss
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(B). Alignment of amino acid sequences of WT ACK2 and the truncated ACK2 protein of the

ack2 mutant.

ACEZ
ack?
Conzensus

ACEZ
ack?
Consensus

ACk?
ack?
Consensus

ACk?
ack?
Consensus

ACkZ
acks
Conszensus

ACEZ
ack?
Conszensus

ACEZ
ack?
Conzensus

1 10 20 30 410 Ll G0
| } : } } + |
HORYLYLHAGSSSLEFKLFTAAGTSLGEAGLGGOFDRIGDYAHCTLEASOPGAARPGHEPR
HORYLYLHAGSSSLEFKLFTAAGTSLGEAGLGGOFDRIGDYAHCTLEASOPGAAPGHEPR
HORYLYLHAGSSSLEFKELFTAARGTSLGEAGLGGAOFDRIGDYAHCTLEASOPGAAPGHEPR

61 70 80 90 100 110 120
| } 3 } } $ |
KHELEYPRAODHYGAHKGILDF IKEHYSATFASEYYAYGHRIYHGLDLSOPYLLTPSSTAT
KHELEYPAODHYGARKGILDF IKEHYSATFASEYYAYGHRIYHGLDLSOPYLLTPSSTAT
KHELEYPRAODHYGAHKGILDF IKEHYSATFASEYYAYGHRIYHGLDLSOPYLLTPSSTAT

121 130 140 150 160 170 180
| } i } } $ |
TKOAARYLAPLHHPPGLOGIEARTEYFSGYPOYAYFDTAFHOTHPPHAYAYGLPYELYEKH
IKOAAYLAPLHHPPGLOGIEARTEYFSGYPOYAYFDTAFHOTHPPHAYHYGLPYELYEKH
TKOAARYLAPLHHPPGLOGIEARTEYFSGYPOYAYFDTAFHOTHPPHAYAYGLPYELYEKH

181 190 200 210 220 230 240
| } i } } $ |
KIRRYGFHGTSHEYLYEQARAHLGKPYSOTHYITCHLGHGSSYAARYRGGACYDTSHGLTP
KIRRYGFHGTSHEYLYEQOARAHLGEPYSOTHYITCHLGHGSSYARYRGGAOCYDTSHGLTP
KIRRYGFHGTSHEYLYEQARAHLGKPYSOTHYITCHLGHGSSYAARYRGGACYDTSHGLTP

241 250 260 270 280 290 300
| } i } } $ |
LEGLLHGTRCGDHDPAYYLHIOHOCGLHYKETODTLLHEESGLLGLTGSHDLRAYIEGAGE
LEGLLHGTRCGDHDPAYYLHIOHOCGLHYKETOTLLHEESGLLGL TGSHDLEAY TEGAGE
LEGLLHGTRCGDHDPAYYLHIOHOCGLHYKETODTLLHEESGLLGLTGSHDLRAYIEGAGE

301 310 320 330 340 350 360
| $ 3 $ $ } |
GELRSOLGLDOHF TYRYREYIGAYTAARLDGKYDAYYFSAGIGEHSPFIRKLIAEPLHAKGH
GELRSOLGLOAFTYRYREYIGAYTARLDGEYDAYYFSAGIGEHSPFIRKLTIAEPLHAREY
GELRSOLGLDOHF TYRYREYIGAYTAARLDGKYDAYYFSAGIGEHSPFIRKLIAEPLHArgn

361 370 380 390 400 410 414
| } i } } } |
OLOHARHDTAYGRAGYISTPGSEYOLLYIPTDEELSIAEOTLOYAKGALGARAR
AGSL

agdh-l--l--l--l--l--l--l--l-'l-'l-'l-'l-'l-'l-'l-'l-'l-'l-'l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l-'l-'l-'l-'l-'l-'l-'l-'l-'l-'l-'l--l--l--l--l--l-
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(C). Alignment of amino acid sequences of WT PAT2 and truncated PAT2 protein of the pat2-1

mutant.

1 10 20 30 40 L1 B0 F0 80

| 4 4 4 4 4 4 + |

PAT2 HSLHSSTHSRROAYAGAPAYAPFRHAGLFPRYRLCANRRYARYAPKAAGHGHIADGEAGFOTLFLSDISLYGORTPLLLG
pat2=1 HSLHSSTHSEROAYAGAPAYAPFRHAGLFPRYRLCANRRYARYAPKAARGHGHIAOGEQAGFOTLFLSDISLYGARTPLLLG
Consensus HSLHSSTHSRROAYAGAPAYAPFRHAGLFPRYRLCANERYARYAPKAAGHGHIAOGEOGFDTLFLSDISLYGORTPLLLG

81 0 100 110 120 130 140 150 160

| + + + + + + + |

PAT2 FFHYFERHLPHYGFFEPTAAREALASSELRIDRHYELYYKYFHLKGDYREANTGYODAEAARRNIANGOHSELLDEIYSOYAS
pat2-1 FFHYFERHLPHYGFFEPTAAEALASSELRIDRHYELYYKYFHLEKGDYRAHRTGYODAEAARRHIANGOHSELLDEIYSOYAS
Consensus FFHYFERHLPHYGFFEPIAREALASSELRIDRHYELYYKYFHLEGDYRARTGYODAEAARRHIANGOHSELLDEIYSOYAS

161 170 180 190 200 210 220 230 240

| 4 4 4 4 4 4 + |

PAT2 YKEGODLYLYEGPGPLHGGTELDAOIAAALHAPYLHATHTGOPHATYADY YNRARYERAYFLOHHYEYLGLYAHGLPROSH
pat?=1 YKEGODLYLYEGPGPLHGGTELDAOTAARALHAPYLATHTGOPHATYADYYHRANYEKROYFLOHHYEYLGLYHHGLPRAOSH
Consensus YKEGODLYLYEGPGPLHGGTELDAQIARALHAPYLHTHTGOPHATYADYYHRAHYKROYFLDHHYEYLGLYHHGLPROSH

241 250 260 270 280 290 300 310 320

| + + + + + + + |

PATZ AILSGOLRDKFAARAGLPFAGAIPTOIALENYRLDEVOTANGAQRLYGDSLLTDYEFDDYYYASORLEELLEILAERPHGE
pat2-1 RAILSGOLRDEFAARAGLPFAGAIPTDIALRPSYHHCERITISHREKOL

Conzensus AILSGOLRDKFAAAGLPFAGAIPTDIHLRnsrliceriaigarrgl. . ..coeecerersssencrersssssnmnnsnsns

21 330 340 350 360 370 380 390 LI

| 4 4 4 4 4 4 + |

PAT2 PLYWTSADRLOIYLGLLAROLSYSGPGYAGILLTOAGSARSGRHYARDTIDRIFAGLSSSGLYKGSLLPYLYTORPLRDA
pat2-1

CONSENSUS 4 iuasta st et tsatssts sttt ottt ttsstatstettisttsttststtsstaststisttastssststisss

401 410 420 430 440 450 4610 d7F0 480

| + + + + + + + |

PAT2 IRKLDHLDAAILPSSTREISOCKELFEOYYDANAYYARLONAYRPHEATPKAFAHTLKSACHATPOHIYLPESEDKRYLA
pat.2-1

CONSENSUS  iuasssssresssassssssesssassssstssttastesstestssssstssssssstssstesttastssnstsrsnes

481 490 500 510 520 530 540 550 560

| 4 4 4 4 4 4 + |
PAT2 AARARDYYORGLAKITLLGDPTTILAEAAKLGLDLSGCHIHHPHTSDRFDEYYDHLYEARKKKGHTREYAARDTLHGDYHFFA
pat2-1

CONSENSUS 4 iuasta st et tsatssts sttt ottt ttsstatstettisttsttststtsstaststisttastssststisss

Ll L1 Lt 590 GO0 610 G20 630 T 1)

| + + + + + + + |

PAT2 THAIYAGDADGHYSGAYHTTASTYRPALOYLKSPDTPLYSSYFINCLPDRYYYYGDCAYNYHNPSAARDLAOIAITSHOTAA
pat.2-1

CONSENSUS  iuasssssresssassssssesssassssstssttastesstestssssstssssssstssstesttastssnstsrsnes

b4l 650 BB B0 6BO B0 00 710 720

| 4 4 4 4 4 4 + |

PATZ AFGIEPRYAHLSYSTLGSGSGPDYOKYSEAYAIYKORRPDIKYEGPIOYDAARIDPKYARYKYOGLSEVAGKATYFIFPFDL
pat2-1

CONSENSUS 4 iuasta st et tsatssts sttt ottt ttsstatstettisttsttststtsstaststisttastssststisss

21 730 Fd0 780 760 FF0 780 Fa@92

| + + + + + + += |

PAT2 HTGHHTYEAYOOSTGATIANGPYHOGLLEPYHDLSRGCTYPDIINTICYTSIOASEASSARRARARKAARYARY
pat.2-1

CONSENSEUS  iuassssssessssssstssstssssasssestsastesssertsstsstssstsssssssrestsssses
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Supplemental Figure 7. Changes in Abundance of Transcripts Encoding Fermentative
Enzymes in pat and ack Mutants.

RT-qPCR was used to determine transcript levels from the indicated fermentative genes in WT
and single and double mutant strains under dark anoxic conditions. There were no

significant differences between the values based on t-tests. Errors bars represent SD.
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Supplemental Figure 8. Accumulation of External Metabolites in the Complemented Strains of
pat2-1.

HPLC quantitation of extracellular metabolites secreted by the indicated mutants after 4, 8 or 24 h of
dark anoxic acclimation. Errors bars represent SEM.
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Supplemental Figure 9. Nuclear Magnetic Resonance (NMR) to Confirm the Acetate
Production in ackl ack2 Double Mutants.
NMR confirmation of acetate secreted by the WT and ackl ack2 mutant strains after 24 h of

dark anoxic acclimation. 5 mM acetate was applied as positive controls. Arrows represent the
acetate absorbance peak. The right pics are the close-up pic of the acetate absorbance peaks.
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Supplemental Figure 10. Fermentative H, Production by Various Mutants.

Fermentative H, production at the indicated times of dark anoxic acclimation determined
using gas chromatography from cultures of the indicated mutants. There were no
significant differences between the values based on t-tests. Errors bars represent SD.
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Supplemental Figure 11. Fermentative CO, Production by Various Mutants.

Fermentative CO, production at indicated times of dark anoxic acclimation
determined using gas chromatography from cultures of the indicated mutants.
There were no significant differences between the values based on t-tests.
Errors bars represent SD.
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Supplemental Figure 12. In Vitro Acetate Kinase Activity in Mutant and
Complemented Strains.

Acetate kinase activity was measured in the ackl, ack2 and ackl ack2 mutants.
The ackl ack2-ACK1-#1 to #6 lines are the ackl ack2 double mutants
transformed with ACK1, while ackl ack2-ACK2-#1 to #6 are ackl ack2 double
mutants transformed with ACK2. Error bars represent SD.
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Supplemental Figure 13. Alignments and Phylogenetic Analyses of Chlamydomonas ACS
and ALDH Proteins.

Alignments of 4 ACS (A) and 8 ALDH (B) protein homologs along with phylogenetic analysis (C and
D for ACS and ALDH, respectively). Protein IDs are given on the right. Alignments was performed
using the online software http://multalin.toulouse.inra.fr/multalin/ (Corpet, 1988). Identical or highly
conserved amino acids in all positions are given in red letters (high consensus region), a low
consensus amino acid position is given in blue letters, while black letters indicate an overall lack of
strong consensus. The settings for the alignment were: Symbol comparison table: blosum62; Gap
weight: 12; Gap length weight: 2; Consensus levels: high=90% low=50%. MrBAYES (via the Cipres
Portal) was used to generate the trees (https://www.phylo.org/portal2/) (Miller et al., 2010).
Newicktops (via the Mobyle Portal) was used to draw the trees http://mobyle.pasteur.fr/) (Bertrand et
al., 2009). The numbers associated with the phylogenies (C and D) are boot strap values.
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Supplemental Figure 14. Changes in Levels of Putative Acetyl-CoA Synthetase Transcripts.
RT-gPCR was used to assess transcript levels of 4 ACS genes in the indicated mutants. Errors

bars represent SD.
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Supplemental Figure 15. Accumulation of Intracellular Acetyl-Phosphate.

Acetyl-phosphate was measured in the indicated mutants after 4, 8 or 24 h of dark anoxic
acclimation. Errors bars represent SD.
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Supplemental Figure 16. Proposed Anoxic Metabolisms in Single and Double Mutants.

The light blue background highlights the glycolytic breakdown of starch, and the orange-brown
background represents the acetate-producing pathways by the chloroplast and mitochondrial PAT-
ACK enzymes. The blue arrows represent reactions and pathways that appear to be suppressed in a
subpopulation of mutants (as indicated), while the red arrows represent pathways that appear to be
more active in a subpopulation of mutants (as indicated). The black dashed line separates glycolysis
from the fermentative pathways of metabolism. The blue dashed line represents omitted electron
transfer components involved in hydrogenase reduction (e.g. ferredoxin). The black dashed arrow
represents the omitted pathways from starch to phosphoenol pyruvate. Acetaldehyde is highlighted
(yellow) to emphasize that the ALDH pathway may be active in some of the mutant strains.

33



mU/pg Protein

Supplemental Data. Yang et al. (2014). Plant Cell 10.1105¢.114.129965

0.4 -

EWT

mack1
mack2

m pat2-1
mack1ack2
n pat2-1 ack2

0 4 24

Time (h)
Supplemental Figure 17. In Vitro Aldehyde Dehydrogenase Activity.

Aldehyde dehydrogenase activity in WT and the indicated mutants after acclimation to
dark, anoxic conditions. Errors bars represent SD. One unit (U) is the amount of
enzyme that will generate 1.0 mol of NADH per min at pH 8 at room temperature.
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Supplemental Figure 18. Maps of Plasmids used for Protein Subcellular Localization.

Schematic representations of the pLM004_Venus (A) and pLM004_mCherry (B) plasmids, which
were used to generate fluorescent fusion proteins for subcellular localization of the ACK and
PAT enzymes. Additional information provided in the Methods. 35
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Supplemental Table 1. Intracellular Pyruvate Levels.

Intracellular concentrations of pyruvate during a transition from photoautotrophic growth
to fermentative metabolism. Values are presented as fg pyruvate cell’. Values shown
are the range of biological duplicates. Two replicate samples of each biological duplicate
were analyzed. Single values represent the technical average of a single biological

replicate.

Time WT ackl ack2 acklack?2 pat2-1 pat2-lack?2
(h)
4 13-14| 09-25 | 17-18 | 2.0-338 21-4.2 2.8
8 11-13 | 02-05 | 06-18 | 23-51 1.9 0.7-0.9
24 03-06| 06-06 | 06-06 | 04-0.9 09-11 04-0.7
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Supplemental Table 2. Primers Used in this Study.
(A). Primers used for the genetic screen to identify the mutants, to amplify the genes for
complementation, and for genotyping progenies of the genetic crosses.

(B). Primers for generating the constructs used for subcellular localization.

(C). Primers used for gRT-PCR.

Gene

Use of Primers

Orientation

Sequence
Tm

A. Primers used

for genotyping progenies of the genetic crosses

for the genetic screen to identify the mutants, to amplify the genes for complementation, and

ACK1-F1
ACK1-R1
ACK1-F2
ACK1-R2
ACK1-F3
ACK1-R3
ACK1-F4
ACK1-R4
ACK1-F5
ACK1-R5
ACK2-F1
ACK2-R1
ACK2-F2
ACK2-R2
ACK2-F3
ACK2-R3
ACK2-F4
ACK2-R4
ACK2-F5
ACK2-R5
ACK2-F6
ACK2-R6
PAT2-F1
PAT2-R1
PAT2-F2
PAT2-R2
PAT2-F3
PAT2-R3
PAT2-F4
PAT2-R4
PAT2-F5
PAT2-R5
PAT2-F6

Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen
Mutant Screen

forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward

5'- ATACCTAGAATGCTGGCTGGC -3
5'- GCATGTCACAGCGAGGAGT -3'
5'- ACTCCTCGCTGTGACATGC -3'

5'- AAGCAGGAGGAAGGAGAAGG -3
5-CCTTCTCCTTCCTCCTGCTT -3'
5'- CACCACCCACCTGACTTCTT -3'
5'- AAGAAGTCAGGTGGGTGGTG -3'
5'- GCAGCTGCCGTAGATCTGTA -3'
5'- TACAGATCTACGGCAGCTGC -3'
5-TGTAGGTCCCTTCTCCATCG -3'
5'- GTATCGCGAGAAACGATGC -3'
5'- CAACAGGTGGAGGTGTGATG -3
5'- CATCACACCTCCACCTGTTG -3
5'- CAAGCAGATGAGGACAAGCA -3'
5-TGCTTGTCCTCATCTGCTTG -3'
5'- TACAATGCCTTGCACGAGAG -3'
5- CTCTCGTGCAAGGCATTGTA -3
5'- CTGATGACCGGGCAGAGTAT -3'
5'- ATACTCTGCCCGGTCATCAG -3'
5'- GAGGGAACCCATCACAACTG -3
5'- CAGTTGTGATGGGTTCCCTC -3'
5'- CACCTGCAGGGTCTGCTC -3'

5'- ATCGAATACTTTCGGCTCGA -3'
5'- ACCGTATGGAACGCAGGA -3'
5-TCCTGCGTTCCATACGGT -3'

5'- TCACCGCACGGTTGTAGTAG -3'
5- CTACTACAACCGTGCGGTGA -3'
5- TCTCTACGGGGGCTAAAAGC -3'
5'- GCTTTTAGCCCCCGTAGAGA -3'
5-TTTCCCCTCTACAGCTTCCA -3'
5'- TGGAAGCTGTAGAGGGGAAA -3'
5-GTGCTCCGCTTCGTCTACTC -3'
5- GAGTAGACGAAGCGGAGCAC -3'

60.6<C
60.0C
60.0C
60.0C
60.0C
60.0C
60.0C
59.2<C
59.2<C
60.0C
59.4<C
60.0C
60.0C
60.1<C
60.1C
60.0C
60.0C
60.0C
60.0C
60.4C
60.4C
60.6C
59.8C
60.1<C
60.1<C
59.8C
59.8C
60.7C
60.7C
59.8C
59.8C
60.2<C
60.2<C
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PAT2-R6 Mutant Screen reverse  5- CTATGCCACCACAGCATGTC -3' 60.1<C
PAT2-F7 Mutant Screen forward 5- GACATGCTGTGGTGGCATAG -3' 60.1<C
PAT2-R7 Mutant Screen reverse  5- CGTCACACACACAGGTGACA -3 60.3C
PAT2-F8 Mutant Screen forward 5- TGTCACCTGTGTGTGTGACG -3' 60.3<C
PAT2-R8 Mutant Screen reverse  5- GAGAGCGTGTGTGCATTTGT -3' 60.0<C
PAT2-F9 Mutant Screen forward 5- ACAAATGCACACACGCTCTC -3' 60.0C
PAT2-R9 Mutant Screen reverse  5- AGCCCAAACAAGGGGTGT -3' 60.4<C
PAT2-F10 Mutant Screen forward 5- ACACCCCTTGTTTGGGCT -3' 60.4C
PAT2-R10 Mutant Screen reverse  5- CCACAACCACGCAAGACA -3 60.3<C
PAT2-F11 Mutant Screen forward 5-TGTCTTGCGTGGTTGTGG -3' 60.3<C
PAT2-R11 Mutant Screen reverse  5- GACAGTGACATTGCCGTTTG -3' 60.2C
PAT2-F12 Mutant Screen forward 5- CAAACGGCAATGTCACTGTC -3' 60.2<C
PAT2-R12 Mutant Screen reverse  5- CGCCCTACACAACCAAGAG -3' 59.3<C
RB1 Mutant Screen forward 5- ATGGGGCGGTATCGGAGGAAAAG-3' 60.0C
RB2 Mutant Screen forward 5- TACCGGCTGTTGGACGAGTTCTTCTG -3' 60.0<C
RIM1 Mutant Screen reverse  5- GCTGGCACGAGTACGGGTTG -3' 58.0C
MID-UP Mating type forward 5- ATGGCCTGTTTCTTAGC -3' 61.6C
MID-LOW Mating type reverse  5- CTACATGTGTTTCTTGACG-3' 52.0C
FUS-UP Mating type forward 5- ATGCCTATCTTTCTCATTCT-3' 52.0<C
FUS-LOW Mating type reverse  5- GCAAAATACACGTCTGGAAG-3' 52.0C
Paro-up Southern Blot forward 5’- ATGGGGCGGTATCGGAGGAAAAG -3’ 60.0<C
Paro-dw Southern Blot reverse  5’- TACCGGCTGTTGGACGAGTTCTTCTG -3° 60.0C
ACK1-COM-F1 | Complementation forward 5- GAATTCCAAAGACGCAAACATATACG-3' 56.2<C
ACK1-COM-R1 | Complementation  reverse  5- TAGGATCCAATTATCCGAGCTACACACT-3' 56.8<T
ACK1-COM-F2 | Complementation forward 5- GCACTAGCCACAAGTACCTGG-3' 60.0<C
ACK2-COM-F1 | Complementation forward 5-GAATTCCCGTAGGGGGTATTGATATACAA  599<T
ACK2-COM-R1 | Complementation  reverse g-%I'AGGATCCCCCTGTCACATTGACTCACG-3' 60.2C
PAT2-COM-F1 | Complementation forward 5- GAATTCATGTCTCTGAACAGTAGCACTAT 58.5C
PAT2-COM-R1 | Complementation  reverse S-3GGATCCGGTGGGCATTGACAGACAA—S' 59.1C
PAT2-COM-F2 | Complementation forward 5- CGACTACTACAACCGTGCGA-3' 59.9<C
PAT2-COM-F3 | Complementation forward 5- ATCACGCTGCTGGGAGAC-3' 59.9<C
B. Primers for generating the constructs used for subcellular localization

ACK1-Loc-F Localization forward 5- GTTAACATGCTGGCTGGCAAAGTGCCTGTC 60.0C
ACK1-Loc-R Localization reverse SG GGé—T'?'AACAGCGGCCAGCGCCGCGCC -3' 60.0<C
ACK2-Loc-F Localization forward 5- GGTTAACATGAAGCCGCGCAAATGGGAGC 60.0C
ACK2-Loc-R Localization reverse 5:'%- GGTTAACTGCCGCTGCGGCTCCCAA -3 60.0C
PAT1-Loc-F Localization forward 5- GGTTAACATGGCCTTCGCGAGCAGCAGCAT 60.0C
PAT1-Loc-R Localization reverse 5?- GGTTAACCTTGGGCGCTGCTGCCGC -3' 60.0<C
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PAT2-Loc-F Localization forward 5- GGTTAACATGTCTCTGAACAGTAGCACTAT 60.0<C
PAT2-Loc-R Localization reverse g:rGgTTAACGAACGGCCGCGACGGCAGC -3' 60.0C
C. Primers used for qRT-PCR

PFL1 gRT-PCR forward 5- ATGTACGCGAACACCATGAA-3' 54.6C
PFL1 gRT-PCR reverse  5- GTCACCTGGGCGTACTTGAT-3' 57.1C
PFR1 gRT-PCR forward 5- CGCGCAGGGCACAATCACAC-3' 623C
PFR1 gRT-PCR reverse  5- ATCAGACGGCGCCACAAACACA-3' 61.9C

ACK1-B gRT-PCR forward 5- CAACTGCGTGTTGAAGGCTA-3' 57.4C
ACK1-B gRT-PCR reverse  5- AAGGTGCTCGACACGTTCTC-3' 55.2<C
ACK1-A gRT-PCR forward 5- GCCGTACGACATGTACGAGA-3' 60.0C
ACK1-A gRT-PCR reverse  5- AGGTGATGACGTTGGTCTCC-3' 60.0C
ACK2-B gRT-PCR forward 5- GCAGCAGCTCGCTTAAGTTT-3' 56.2<C
ACK2-B gRT-PCR reverse  5- GCACTTTGAGCTCCCATTTG-3' 54.6C
PAT1 gRT-PCR forward 5- ATCAACTTCTTCGGCACCAT-3' 55.2C
PAT1 gRT-PCR reverse  5- ATGGAGGACACGAGGCTAGA -3' 54.8C
PAT2-B gRT-PCR forward 5- ACCCTCTTCCTCTCGGACAT-3’ 57.4<C
PAT2-B gRT-PCR reverse  5’- GTCGCCCTTGAGGTTAAACA-3' 55.2C
PAT2-A gRT-PCR forward 5- GTTCATGCACACGCTCAAGT -3' 60.0C
PAT2-A gRT-PCR reverse  5- CTCCCAGCAGCGTGATCT -3' 60.0C
HYDA1 gRT-PCR forward 5- CGGGAACGTGGGTAGCATTTAGG-3' 59.8C
HYDAL gRT-PCR reverse  5- CGCCAAGGGTCCACATCAGAGT-3' 61.5C
HYDA2 gRT-PCR forward 5- GCGGGCAAGTTCTTCAATCT-3' 61.6C
HYDA2 gRT-PCR reverse  5- AGGCCGAATGACTCAGCAAT-3' 62.0<C
PDC3 gRT-PCR forward 5- TACTCCACTGCCGGCTACTC-3' 58.6C
PDC3 gRT-PCR reverse  5- AGAGCCATGCGCTTGTAGAT-3' 61.6<C
LDH gRT-PCR forward  5’- AGTTAGCCAAGGCGGGTGTG-3’ 55.5C
LDH gRT-PCR reverse  5’- TGTTGAGCGCGAAGATGAGC-3’ 61.6C
ADH1 gRT-PCR forward 5- GCACCTGCTGAACATCAAGA-3' 55.6C
ADH1 gRT-PCR reverse  5- AGGATGTGGGTGACCTTGTC-3' 56.9C
ACS1 gRT-PCR forward 5- TCCAACATCAACGTGGAGAA -3' 60.1C
ACS1 gRT-PCR reverse  5- GTCATTGCCCTCCCAAAATA-3' 59.8C
ACS2 gRT-PCR forward 5- GTGCTGGTGTACGAGAACGA -3' 59.9C
ACS2 gRT-PCR reverse  5- CGAGGTGTACAGCAGGAACA -3' 59.9C
ACS3 gRT-PCR forward 5'- ACTCATCTGGGAGGGCAAC -3' 60.1C
ACS3 gRT-PCR reverse  5- AGGTAGATGGTCACGGCATC -3' 60.0C
ACS4 gRT-PCR forward 5- GACGAGAAGGGCAACGAGT-3' 60.4C
ACs4 gRT-PCR reverse  5- GAAGTAGTAGCCGGGGAAGG-3' 60.1C
ALDH1 gRT-PCR forward 5- CGCAGACCTGATCGACTACA -3' 60.0C
ALDH1 gRT-PCR reverse  5- GTTGACCGGGTAGTTGAAGG -3' 59.5C
ALDH?2 gRT-PCR forward 5-GGTCATCGTTTCTTCGCTTC -3' 59.8C
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ALDH2
ALDH3
ALDH3
ALDH4
ALDH4
ALDH5
ALDH5
ALDH6
ALDH6
ALDH7
ALDH7
ALDHS8
ALDHS8

GRT-PCR
gRT-PCR
gRT-PCR
gRT-PCR
gRT-PCR
gRT-PCR
gRT-PCR
gRT-PCR
gRT-PCR
gRT-PCR
gRT-PCR
gRT-PCR
gRT-PCR

reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse
forward
reverse

5'- AACTCGGATTTGGTGGTCAG -3'
5'- CAGCTGGAGACACTGGACAA -3
5'- AAGGTGTAGGCCAGGTAGGG -3'
5'- CTACCGTCCTTGTTGCACCT -3'
5-TCTCATCCACCTGTGTGTGC -3'
5'- ATCTGGGAGGAGGAGGTGTT -3'
5'- ATGTAGGTGGTGGCGAAGTC -3'
5'- GACAAAGGCACCTTCGATGT -3'
5'- TGATGCTGCAGAATGAGGTC -3'
5'- CGAAGGTGCTGAAAGCCTAC -3'
5'- GCCCTAGGCCAGTCGTAACT -3'
5'- CCTACCGCGCTAAGTACCTG -3
5'- GACCCGCGTAGTAGTCGAAG -3'

60.0C
60.0C
60.0C
60.1C
60.8C
59.6<C
60.0C
60.1<C
60.0C
60.0C
60.7<C
60.0C
60.0C
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Supplemental Table 3. Constructs Used in this Study

Insert or Plasmid Clonin
Use Construct Plasmid name PCR Primers g
backbone method
product
Venus pLMO04_Venus - - puUC19 -
ACK1-Loc-F/
Venus:ACK1 PLMOO4ACK1_Venus | ACK1CDS ACK1-Loc- puUC19 Hpal/Hpal
R1
ACK2-Loc-F/
Venus:ACK2 PLMOO4ACK2_Venus | ACK2CDS ACK2-Loc- puUC19 Hpal/Hpal
R1
. PAT1-Loc-F/
Localization Venus:PAT1 | pLMOO4PAT1_Venus PAT1CDS PAT1-Loc.R1 puUC19 Hpal/Hpal
. PAT2-Loc-F/
Venus:PAT2 pPLMOO4PAT2_Venus PAT2CDS PAT2-Loc-R1 puUC19 Hpal/Hpal
mCherry pLM004_mCherry - - puUC19 -
ACK2-Loc-F/
mCherry:ACK2 | pLMOO4ACK2_mCherry | ACK2CDS ACK2-Loc- puC19 Hpal/Hpal
R1
. PAT1-Loc-F/
mCherry:PAT1 | pLMOO4PAT1_mCherry | PAT1CDS PAT1-Loc-R1 puUC19 Hpal/Hpal
ACK1 ACK1-COM-
PSAD:ACK1 pJM43Ble_ACK1 F1/ ACK1- pSP124 EcoRI/BamHI
cDNA
COM-R1
ACK2 ACK2-COM-
Complementation | PSAD:ACK2 pJM43Ble_ACK2 F1/ ACK2- pSP124 EcoRI/BamHI
cDNA
COM-R1
PAT2-COM-
PSAD:PAT2 pJM43Ble_ACK2 PAT1cDNA | F1/PAT2- pSP124 EcoRI/BamHI
COM-R1
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