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Supplemental Table S1. Names of all genes used in this study.

Gene name used GenBank Genomiclocusat | Transcript name Alias at
in thismanuscript | accessionID Phytozome at Phytozome Phytozome
AtPDK1 AF132742.1 n/a n/a n/a
SIPDK 1 AAW38936.1 |n/a n/a n/a
PpPDK1 JN049607 Ppls217 11V6 Ppls217 11V6.2 Phypa 144576
n/a n/a Ppls217 11V6 | Ppls217 11V6.1 | Phypa 144576
Pp174181 TN049609 Ppls4 386V6 Ppls4d 386V6.1 Phypa 174181
Ppl188412 JN049610 Ppls118 230V6 | Pplsl18 230V6.1 | Phypa 188412
Pp2484 JN049608 Ppls224 73V6 | Ppls224 73V6.1 | Phypa 2484
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/\ BLAST AtPDK1l-1 protein sequence to P. patens proteome at Phytozome, top
hits:

1. Ppls217 11V6.2 (Phypa 144576), score 369.0, E value 3.0e-
102 (1044 nt PpPDKl transcript)

2. Ppls217 11Ve6.1 (Phypa 144576), score 370.5, E value 1.Z2Ze-
102 (1041 nt PpPDK1l transcript)

3. Pplsll8 230V6 (Phypa 188412), score 224.2, E value 1l.2Ze-
58. Annotated as ribosomal S6 protein kinase and related
proteins. BLAST of the cDNA below to TAIR1IO0 cDNAs returned
AT3G08730.1 (S6K), AT3G08720.2 (S6K2), and AT3G08720.1
(S6K2) as the top hits

4. Ppls4 386V6.1l (Phypa 174181), score 223.8, E value 1l.7e-
57. Annotated as ribosomal S6 protein kinase and related
proteins. BLAST of the cDNA below to TAIR10 cDNAs returned
AT3G08720.2 (S6K2), AT3G08730.1 (S6K), and AT3G08720.1
(S6K2) as the top hits
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Supplemental Figure S1. Evidence for one PDK1 in the P. patens genome. A, The AtPDK1-1 protein
sequence (GenBank accession AF132742.1) was used in a BLAST search of the P. patens ]E)roteome at
Phytozome (www.phytozome.net). The names of the top 4 hits, as well as the score and E value for each, are
ranked by E value. The first two hits are alternately spliced transcripts from the same PDK1 locus. The first
hit is Pp1s217_11V6.2, the 1044 nt PpPDK1 transcript characterized in this manuscript. The second hit is
Ppls217 11V6.1, a 1041 nt PpPDK1 transcript identical to Ppls217 11V6.2 except that it lacks a single
glutamate from the splice junction between exons 5 and 6. The third hit is Pp1s118 230V6 (P|B188412), a

utative ribosomal S6 kinase. The fourth hit is Ppls4 38Vv6.1 (Ppl174181), another putative ribosomal S6

inase, suggesting that the P. patens genome contains only one PDK1. The cDNA sequences of Pp188412
and Ppl174181 were used in a BLAST search of A. thaliana cDNAs at TAIR (www.arabidopsis.org). The
names of the top 3 hits are also shown. The top three hits in both cases were AT3G08730.1 (S6K),
AT3G08720.2 (S6K2), and AT3G08720.1 (S6K2). B, Pp188412 and Pp174181 are not able to complement a
temperature sensitive allele of S. cerevisiae PKH1. Haploid strain INA106-3B, which lacks PKH2 and
contains temperature-sensitive PKH1P3%G was transformed with p416GPD containing the indicated
constructs under control of the constitutive GPD promoter. Transformed yeast were grown in liquid medium
lacking uracil, spotted on plates lacking uracil, and grown at the indicated temperatures and times. Total
protein was extracted from cultures grown in liquid medium at 25°C and analyzed by a-MBP western blot to
verify expression of each PpPDK1.
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/\ TATAAGTGTTGTCCCACGATTTATATACACTATGGATGTCTCCGTTGTGCATTTCCATGTGTTGATATAAGTTAGAATTGCAATTGATTGA
ATAGGATGTTGAATCTATTGAGATTATTGAGAATGACCACCAAGCCATGATGCGTGCCTACTATAAGGAGATGATTTTCAAAGACATTGTT
GATAAGTGCTCTAATTTGCAAACATAATTTCATGGTGGATGGGCTTATTGTAATGGCCGATTTCCACGACTTCAAATTTTTTGTGGTGGAC
TGGCCTCCATTTTTCCTACCACAAGCATTGTCAAATCCACCTACTTTGTGATGGAGTGGGAGAAGGACGAGTATTGGCAGTGCATCACAAA
CTTCTTGCTTGAGAATATCCTACATTCTAAACAATTCAACAAAGTATGTCATGATTGACAAGGATGGATGTTTTTTGACAACTACATAAAT
GAATTTCATCCATTCCTAATTTACCTTAAAATAAAGTAAATTAGGTATTGCAGGGAAATCCTGGGGACCCAAGCGAGAGCGAGAGAGCAAA
TGCCGGCGAAAACGACCTCGATTGGCGCCCGTCGAGCAGCATCATCGCCCAGACGATGATAGAATCGCGGATTCCTCCGCACAGCCCTGGA
TTGTCAGGGTTGCTCCCCCCTTGTCCTGCTGGAGGCTCGTGATTTTCGTCAGCTTTGCAGCACGCAGCTGCAGTTGAATCGCTGCGTTCTT
CGCGATTCGGCCCTGTCTGTGTTGTGATGTGAATGGTGCCGAGGGAATGTTGTGCGGGTGATTCAGTGCCATGGCTCTAGGATTGGGTGCT
TGTGGGTCGTGAGGTTGGTGGGCGGCTGTGACGGGGAAGCAGAGGACCTTGGCAGAGGATTCTCGGCACCAACATTACAGGAATGGCCATG
GATGGGACCTCCCCCGTGTCGCCTGAGCCGAATCAGTCCAAACCTCTCGACCCCAAACAACTCGTCATGCGTGCACCGCAGATGGATTTTA
CTTCCAACGATTTCTTGTTTGCCAAGTTGCTCGGCCTGGGGTCCTATTCAAAGGTGAGCTACGATTTCTCGTTTCTTGGGCAGACCGACAT
GGGATTAATCGCTGTTTGTCATTGTAAAAGTAGATACTACATTGTGCGTTTTGTATGACGTTGCTTTGTTTAAATGTGTTGAACCTTGGAA
AAAGGTGGGTGTTCTTTTGTACATCGTCCCCATGTTGAATCAGGCATTATGCAATTTTAGGGGATTTTTTTGGATTGTTTCCGAGCGGTTT
TCGTACTTGTTGGATACTTGAAATTTGGGTCTTTCTGAAGTGCTTCTAAGAAGGCTGTTGATTTGATGTGCTTTCTTGAAAACGGTTCTCA
TGGTATTATCAATTTAAGCCATAACATGTGAAAGCTGGCGATGAGCAGGTGACAAAAGCGAAGAGGAAGAACACGGGCGAAATATATGCGT
TGAAGATAATGAACAAGAAGCACATAATTCGTGAGAATAAGGTTAAGTTTGTGAAAATGGAGCGCATGATACTCGACCAGCTCGACCATCC
GGGCGTAGTGAAGCTATGCTTTACATTCCAGGATGTCCACTCTTTGTGTAATGATCATTCTCGCAAATTGTTCTGTGTCTGATCGTCTGCA
CCGCTGTGGATTATTGTCCGTGCAAGTGATCTTAGCTGAGTGCCTGTTAGGCACTTCCAGTACTGAAGAAGACAGACATTTGTTTTAGCCC
ATATGTCCAACCTGTCAATTATGAGCTTGCTACTAATCAGTCTGATTGATGGACATGCTAGACATGGGGCTTGAATGTTGCACTGGTGGAG
AACTTTTCGAGCAGATAAGAAGGGTACGTAATCATATCCAGCAAGAGTACTTGCGCTTCTTTCTCAATTTGGTTTGTATCATATCAAGATT
CTGTCCTAAGCAGCCACTATCAGATCTTCCCAACGGCTCGTCCGGAATTGCTTCGCTTAAATCATTATCCTAAAGTAGATCTTGTTCTTGC
CAGGATGTGAATACACTACATAAAGGGGATTGTTAATGTCAATGGCAACTCAATATAATTATCCATTTTTTATTTATTTATTTTTAATGTA
CAGAGTAAACGGATGTCCGAAGAAGATACTCGATTCTATACAGCGGAGATTGTTGATATTCTGGAGTACATTCATTCCCAAGGCATTGTCC
ACCGTGATCTTAAGGTAACCCCTTTTGCCTTTTTTGTATACATATGAGTATTAAGTGCTATTCGGACCATGAAAAGCTGCATTGGTACTCG
GTGCATAGTCTTGTTTGCTAATTGTGCGATTTTTTTCCCAGCATCTTGTATCTGCATAAATTTCTTCTTAGTTGGGATTTCACGAGTCGCT
TTGATTGTATTACCTGTTATCACAATCTGTTTGTACGTATGCATCATCACTTCAAACCATGTAAGTTGTCGAGATCTCCAGTGAGCCCCTT
GACCTCCAATTTACGATTGCACTGATGTTCTGCAAATGTGGCAGCCAGAGAACATACTCATATCAGCAGAGGGAAACCTTAAACTGTGCGA
CTTCGGCAGTGCAAAGATGTTCCGACCATTACCAAATGGATTTTTCCAATCTGAAGGTGCTGATTATCCGAAGCTTGTTTTTGGATTCTAT
TACGAGTAGTACGAAGCTTCTCCATGCTGAAAGGTTCATTGCAGATGAGTTCTTGTGATAAAAAGCCCTAATTACCTGTGACAGAAGAAGA
TTCTTCCGCCTTCGTTGGCACAGCAGAATATGTGTCACCAGAAGTTCTTCACGGCAAATCAGCTAGCCATTCGTATGTTACAAAATTCTGT
CCTGCGAAGATTTGCTTGAATATGTTTTCTTTACATGAGTTACATTTAAGATATTGTTAGCAATTTCATGTGCAGTTTGCCTTTCAAGTTG

CGGATTCTGCATCTTCTTATTGTGCTATATTCTTGTTTTGCATCAGTGTCGACTTGTGGGCATTGGGTTGCACTATATACCAAATGTTAGA
AGGCAGACCCCCGTTCAAAGCTGCGACAGAATATTTGACCTTTCAGAAAGTGATGGCACGAGAGCTTTCCATTCCATCGCATTTTAGTCCC
GAAGCCAAAGACCTGGTAGACAGTCTGCTGGTAAATATTCTGTTCTACTATTCATTTCGGTCCATTTTTATACGTCGCTGTTTGTTTCTAT
GAAAGGAGGTAGAATTTGAATTCCAAGATGTATTTTGTTTACTATTTTAGTTTTCAGGTTTTCTTGTACTAAGTTTATACGATTAGCTGTC
CGCTAATGGAAGTGGCTTTTAACAACTGCAGAATTTGAAACCTAATGAGAGACTGGGAGTTCAAGGCTATGATGACATCAAGAACCATCCG
TTCTTTAAAGGATTTGATTGGTCCAGGCTCAGGAAAATGGCTACTCCGAAGCTGCTAAAGGTCCGGAACAAGTGTACTGATTCTATTGTGA
TGTTAACAATTTACTCCTTGTCTAACAATCTATACCTGCGTATCTTCATTGTGTTTCAAGATGATCACTGAAATGAATGTGAATGGAAACA
AAAGCGAATCTGTTTTTTTGCACTTTCAGATACTATTCAGTGGTCCTTACGTTGCGATTACTTGGCAGGATCCCAATACTGAAAGTTTGGA
TGAAGAAGAAAAATGGCAAGCAGGGATAATTGATGGTTTGGATGCATTTGTATACGACGTATGAATTATCAGTAGACTCACATGTAGAATC
TGCTGTTGAACAAGTTTGGCTCCCTGCCTCTCGCTCTTAATGTGTTTTCCTCGATAGAAATTCATGTTAAGTTGCTAACTGATGGAAGGCC
CGATCCATTGCAGCATTAATTACCAGTTGGAGATAAATGTATTTTTTGAAAACCTCGATCTCTTTTATGAACATCTTATAAAATTCCCTTC
AGTCCATAATGTGGTCTGATTCCCATAT

E3 ATGGCCATGGATGGGACCTCCCCCGTGTCGCCTGAGCCGAATCAGTCCAAACCTCTCGACCCCAAACAACTCGTCATGCGTGCACCGCAGA
TGGATTTTACTTCCAACGATTTCTTGTTTGCCAAGTTGCTCGGCCTGGGGTCCTATTCAAAGGTGACAAAAGCGAAGAGGAAGAACACGGG
CGAAATATATGCGTTGAAGATAATGAACAAGAAGCACATAATTCGTGAGAATAAGGTTAAGTTTGTGAAAATGGAGCGCATGATACTCGAC
CAGCTCGACCATCCGGGCGTAGTGAAGCTATGCTTTACATTCCAGGATGTCCACTCTTTGTACATGGGGCTTGAATGTTGCACTGGTGGAG
AACTTTTCGAGCAGATAAGAAGGAGTAAACGGATGTCCGAAGAAGATACTCGATTCTATACAGCGGAGATTGTTGATATTCTGGAGTACAT
TCATTCCCAAGGCATTGTCCACCGTGATCTTAAGCCAGAGAACATACTCATATCAGCAGAGGGAAACCTTAAACTGTGCGACTTCGGCAGT
GCAAAGATGTTCCGACCATTACCAAATGGATTTTTCCAATCTGAAGAAGAAGATTCTTCCGCCTTCGTTGGCACAGCAGAATATGTGTCAC
CAGAAGTTCTTCACGGCAAATCAGCTAGCCATTCTGTCGACTTGTGGGCATTGGGTTGCACTATATACCAAATGTTAGAAGGCAGACCCCC
GTTCAAAGCTGCGACAGAATATTTGACCTTTCAGAAAGTGATGGCACGAGAGCTTTCCATTCCATCGCATTTTAGTCCCGAAGCCAAAGAC
CTGGTAGACAGTCTGCTGAATTTGAAACCTAATGAGAGACTGGGAGTTCAAGGCTATGATGACATCAAGAACCATCCGTTCTTTAAAGGAT
TTGATTGGTCCAGGCTCAGGAAAATGGCTACTCCGAAGCTGCTAAAGGATCCCAATACTGAAAGTTTGGATGAAGAAGAAAAATGGCAAGC
AGGGATAATTGATGGTTTGGATGCATTTGTATACGACGTATGA
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Supplemental Figure S2. PpPDK1 genomic DNA, cDNA, and protein sequences. A, PpPDK1 genomic
DNA sequence of 3941 nt, with 5” and 3° UTRs shown in blue text, exons in black text, and introns in red
text. B, PpPDK1 coding sequence of 1044 nt. The nucleotide at the 3’ end of each exon is in red text. C,
PpPDKZ1 protein sequence of 347 amino acids. K67 is highlighted in green and K71, 175, Q106, and L111
are highlighted in yellow.
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Sup]plemental Figure S3. PpPDK1 does not strongly bind phospholipids or sphingolipids. A, Five ug
puritied MBP, MBP-AtPDK1-6His, MBP-SIPDK1-6His, or MBP-PpPDK1-6His was incubated with a
membrane pre-spotted with 15 common lipids and a solvent blank, and analyzed by a-MBP western blot.
Numbers indicate the lipids spotted: 1, lysophosphatidic acid; 2, lysophosphocholine; 3, Ptdins; 4,
PtdIns(3)P; 5, PtdIns(4)P; 6, PtdlnsSS)P; 7, phosphatidylethanolamine; 8, phosphatidylcholine; 9,
sphlng?]osme-l-phosphate; 10, PtdIns(3,4)P2; 11, PtdIns(3,5)P2; 12, PtdIns(4,5)P2; 13, PtdIns(3,4,5)P3; 14,
phosphatidic acid; 15, phosphatidylserine; B, 2 methanol:1chloroform:0.8 water solvent blank. B, Five
purified MBP, MBP-SIPDK1-6His, or MBP-PpPDK1-6His was incubated with a membrane pre-spotted with
15 common lipids and sphingolipids and a solvent blank, and analyzed by a-MBP western blot. Numbers
indicate the lipids spotted: 1, sphingosine; 2, sphingosine-1-phosphate; 3, phytosphingosine; 4, ceramide; 5,
sphingomyelin; 6, sphingosyl-phosphatidylcholine; 7, lysophosphatidic acid; 8, myriosine; 9,
monosialoganglioside-GM1; 10, disialoganglioside-GD3; 11, 3-sul ogalactoscheramide; 12, psychosine; 13,
cholesterol; 14, lysophosphocholine; 15, phosphatidylcholine; B, solvent blank.
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Supplemental Figure S4. Characterization of the kinase activity for the P. patens AGC kinase Pp2484. A,
Diagram showing the protein features of Pp2484. B, Pp2484 kinase activity is consistent with an AGC
kinase that is activated by PDK1 phosphorylation in the conserved activation loop serine. Wild-type (wt),
kinase-inactive (K341Q), and kinase-active (S577D) MBP-Pp2484 were incubated with myelin basic protein
in an in vitro kinase assay in the presence of either Mg?* or Mn?*,
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Supplemental Figure S5. Phosphorylation of Adi3 by PpPDK1 PIF-binding pocket mutants. A, Alignment
of the PIF-binding pockets of PDK1 proteins from P. patens (Pp), tomato ?Le , and human (Hs), and Adi3
(adapted from Devarenne et al. 2006). Residues that Bind PIF residues is based on the HsSPDK1 PIF-binding
pocket (Frodin et al., 2002). B, Mutation of PpPDK1 PIF-binding pocket residues reduces phosEhoryIation
of Adi3. Values are reported as the percentage of wt PpPDK1 phosphorylation of Adi3 and are the mean of
three independent experiments. Error bars indicate standard error.
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Figure S6. Southern blot analysis of PpPDK1-6His and PpPDK1X"1A-6His transformed moss. A, The
expected size of fragment detected by a probe based in the 35S promoter is depicted as a solid line below the
figure. The location of the probe used in (B) is indicated by a dashed line. Ndel, Sall, and Xbal cut sites are
indicated by N, S, and X respectively. B, Southern blot analysis of genomic DNA digested with Ndel, Sall,
and Xbal from transformants confirms that the PpPDK1-6His constructs were integrated into the correct
location in the genome, as indicated by the black triangle. Additional integration events, probably into the
same genomic locus, also occurred in each transformant. Wild-type P. patens genomic DNA was used as a
negative control.
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Figure S7. Protonema growth of wild-type and the pdkl knockout line at day 17. A, Moss were plated on
BCD plates, grown for 17 days, and pictures taken. Pictures of the whole moss colony and close-ups of
protonema from two different regions of reach moss colony are shown.
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Figure S8. Stress treatment of moss lines. A, Wild-type, pdkl knockout, and gene replacement lines were
plated on BCD plates, incubated at 30°C for 14 days, and then moved to 25°C for 14 days. B, Wild-type, KO,
and gene replacement lines were plated on BCD plates containing 0.9M mannitol, grown for 30 days, moved
to BCD plates without mannitol, and grown for 14 days.
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O L UCI MBri NUS - s oo s oo m o oo oo oo oo oo o oo
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Oy LR - B e e
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E. silicul osus ALKM EKAEVNRLKRRHENVYNEI YMEKRAL TK- - LSHPNI VRVHSTFCQDYSTLYYLLDM
C. nmerol ae AVKVI SKALAEQ- - - - - NEQVLPLRTEQ CLQVG LGHPNI VQLKAI LEDENFLYMWI EL
O | uci mari nus ALKI MDKSHI VR- - - - - EGKARYVATERAL LAGRLADCDCVAALRFTFQDTYSL YLGVEL
O tauri ALKVVDKAHI VR- - - - - ESKSRYVATERTLLAGRLRECEHVARLMFTFQDTYSL YMGFEL
O sativa ALKI MDKKFI TK- - - - - ENKI SYVKMERI VLDQ- - LDHPGVI RLFFTFQDTYSLYMALES
S. bi col or ALKI MDKKFI TK- - - - - ENKI SYVKMERI VLDQ- - LDHPGVI RLFFTFQDTYSLYMALES
Z. maysl ALKI MDKKFI TK- - - - - ENKI SYVKMERI VLDQ- - LDHPGVI RLFFTFQDTYSLYMALES
Z. mys2 ALKI MDKKFI TK- - - - - ENKI SYVKMERI VLDQ - LDHPGVI RLFFTFQDTYSLYMALES
A. thalianal ALKI MDKKFI TK- - - - - ENKTAYVKLERI VLDQ - LEHPQ | KLYFTFQDTSSLYMALES
A. thal i ana2 ALKI MDKKFI TK- - - - - ENKTAYVKLERI VLDQ - LEHPA VKLFFTFQDTQSLYMALES
P.trichocarpal ALKI MDKKFI TK- - - - - ENKTAYVKLERI VLDQ - LDHPA VRLFFTFQDNYSLYMALES
P.trichocarpa2 ALKI MDKKFI TK- - - - - ENKTAYVKLERI VLDQ - LDHPG VRLYFTFQDNYSLYMALES
R. communi s ALKI MDKKFI TK- - - - - ENKTAYVKLERI VLDQ - LDHPQ VRLFFTFQDSFSLYMALES
G max1 ALKI MDKKFI TK- - - - - ENKTAYVKLERI VLDQ - LDHPQ VRLYFTFQDSFSLYMALES
G max2 ALKI MDKKFI TK- - - - - ENKTAYVKLERI VLDQ - LDHPA VRLYFTFQDSFSLYMALES
V.vinifera ALKI MDKKFI TK- - - - - ENKTAYVKLERI VLDQ - LDHPA VRLFFTFQDTFSLYMALES
S. |l ycopersi cunil ALKI MDKKFI TK- - - - - ENKTAYVKLERI VLDQ - LDHPGVWRLFFTFQDTFSLYMALES
S. | ycopersi cun® ALKI MDKKFI TK- - - - - ENKTAYVKLERI VLDQ - LDHPA VRLFFTFQDTFSLYMALES
P. pat ens ALKI MNKKHI | R- - - - - ENKVKFVKMVERM LDQ- - LDHPGVWKLCFTFQDVHSL YMGLEC
S. noel | endorffii ALKI MDKKHI TK- - - - - ENKVAYVKMERL| LDH- - LDHPGVWRLFFTFQDTHNL YMGLEC
C hlorella ALKVI DKQYI MR- - - - - HRVVDY| RKERQ LDA- - LQYDA AKLYFTFQDAYSLYLGLEY
C.reinhardtii Al KMWWKHLVWVR- - - - - NKMVEY! KNERFI LDK- - FDDAG AKLHFTFQDPDNL YMGVEY
V.carteri Al KMWNKHLI MR- - - - - NKVVEY!| KNERFI LDK- - LDDAG AKLHFTFQDPNNL YMGVEY
Kok % - * . Ck *x .
E. silicul osus COCCEWKRLTVD- - - - - - - - - - - - e m oo oo - DKVWGAHP- SLARFW.SEVWW
C. nmerol ae CPHGDLARL L ARRRASSETPHPSHRDRFQKREPNGAAPSGGNHVGAL SL DAARFYFAEI V
O. I uci mari nus CTGELYSQKRS- - ----- - - mm i e e oo m o EGEVMIEEKAVFYVSEVT
O tauri CPCEDLFWLKRS- - - - === - - m o e m oo EEGVMEETKVVFYVSEVL
O sativa CEGCELFDQ VRK- - - - - - - e e e e e e e e oo - GRLSEDEARFYAAEI V
S. bi col or CEGCELFDQ VRK- - - - - - - - - e o e m e oo - GRLSEDDARFYAAEI V
Z. maysl CEGCELFDQ VRK- - - - - - - - o e e e e e oo - GRLSEDDARFYAAEI V
Z. mays?2 CEGGELFDQ VRK- - - - - - c - o e e oo - GRLSEDDARFYAAEI V
A. thalianal CEGGELFDQ TRK- - - - == - - oo e o e oo m - GRLSEDEARFYTAEWV
A. thal i ana2 CEGCELFDQ TRK----------cmmmmmm i cme e cee e o GRLSEDEARFYSAEWW
P.trichocarpal CEGCELFDQ TRK----------mmmmmmmemm e e e - GRLSEDEACFYAAEVWV
P.trichocar pa2 CEGCELFDQ TRK----------mmmmmm i e e oo - GRLSEDEARFYAAEVWV
R. communi s CEGCELFDQ TRK------- - - e oo e e oo oo - GRLSEDEARFYAAEVWV
G max1 CEGGELFDQ TRK-- - - - - - - o e o e oo oo - GRLSENEARFYAAEVI
G max2 CEGGELFDQ TRK- - - - == - - oo e oo e oo oo - GRLSEDEARFYAAEVWV
V.vinifera CEGCELFDQ TRK---------cmmmmmmm e e cee e o GRLSENEARFYAAEVWV
S. | ycopersi cunil CEGCELFDQ TRK----------mmmmmmm e e oo - GRLSEDEARFYAAEVWV
S. | ycopersi cun® CEGCELFDQ TRK-------- - s oo e e e e oo - GRLSEDEARFYAAEVA
P. pat ens CTCEELFEQ RRS----------- - o mme e m oo oo - KRVSEEDTRFYTAEI V
S. moel I endor ffii CHGGELFDQ RRK- - = - = - = - oo oo oo GRLSLEEARFYAAEI V
C hlorella CPNGELYDQ RLQ - - - - - - - i oo e oo m - GRLPEATAAAYAGEWV
C.reinhardtii CAGCELYEQ NKR--------cmmmmmmm i e e e i - GRLPLEAVRFYAAEWV
V.carteri CAGCELYEQ KRR----------mmmmme i e e oo - GGLPLDAVRFYAAEVWV
* * 0. . . * .

E.silicul osus SAVEHVHRRGL VHRDL KPENMML TMGGHVKLVDFGTCK- - - - DLLETDI - - - - - NG - - -
C. nmerol ae SAVDLI HKNG VHRDLKPHNI LI GNKGHCKLADFGVAAI LGKTPDDELACGRSPRPQ- - - -
O | uci mari nus RAVQQCHARG VHRDVKPENVLI DSTGHVKL CDFGSAL - DLQPVMISVLTAI AEQAVKKD
O tauri VAVQDCHARGVVHRDVKPENVL | DASGHVKI CDFGSAL- - - - DLRHEVTSALTALA- - - -
O sativa DI LEYLHSLGLI HRDVKPENLLLTSDGHI KI ADFGSVK- - - - PTKDTPI KVLPNST- - - -
S. bi col or DI LEYLHGVGLI HRDVKPENLLLTSDGHI KI ADFGSVK- - - - PTRDTPI KVLPNST- - - -
Z.maysl DI LEYLHGLGLI HRDVKPENLLLTSDGHI KI ADFGSVK- - - - PTRDTPI KVLPNST- - - -
Z. mys2 DI LEYLHGLGLI HRDVKPENLLLTSDGHI KI ADFGSVK- - - - PTRDTPI KVLPNST- - - -
A.thalianal DALEYI HSMGLI HRDI KPENLLLTSDGHI KI ADFGSVK- - - - PMQDSQ TVLPNAA- - - -
A. thal i ana2 DALEY! HNMGLI HRDI KPENLLLTLDGHI KI ADFGSVK- - - - PMQDSQ TVLPNAA- - - -
P.trichocarpal DALEYI HSMGLI HRDI KPENLLLTAEGCHI KI ADFGSVK- - - - PMQDSCI TVLPNAA- - - -
P.trichocar pa2 DALEYI HSMGLI HRDI KPENLLFAADGCHI KI ADFGSVK- - - - PMQDSCI TVLPNAA- - - -
R. communi s DALEYI HGVGLI HRDI KPENLLLTADGHI KVADFGSVK- - - - PMQDSRI TVLPNAA- - - -
G max1 DALEYI HNLGVI HRDI KPENLLLTAEGHI KI ADFGSVK- - - - PMQDSQ TVLPNAA- - - -
G max2 DALEY! HNLGVI HRDI KPENLLLTAEGHI KI ADFGSVK- - - - PMQDSQ TVLPNAA- - - -
V.vinifera DALEY! HSLGLI HRDI KPENLLLTADGHI KI ADFGSVK- - - - PMQDSLI TVLPNAA- - - -
S. | ycopersi cunil DALEYI HSMGLI HRDI KPENLLLTSDGHI KI ADFGSVK- - - - PMODSRI TVLPNAA- - - -
S. | ycopersi cun® DSLEYI HSMGLI HRDI KPENLLLTSDGRI KI ADFGSVK- - - - PMODSRI TVLPNAA- - - -
P. pat ens DI LEYI HSQE VHRDLKPENI LI SAEGNLKLCDFGSAKM FRPLPNG- - - - FFQSE- - - -
S. moel | endorffii DVLEY! HGQGLI HRDLKPENLLLTADGHI KVADFGSAKV- TTPLONG - - - LSDAQ- - - -
C hlorella LM.RYLRQQGVVHRDLKPENLLLDGEGHLKL| DFGSAKQ- LAPEEEQAAHADAPPD- - - -
C.reinhardtii LI LEYLRKAQVVHRDLKPENLLLSGDGHLKLI DFGSARAFFLPAAEK- - - - - - - PP----
Vv

.carteri Ll LQYLRSAQVVHRDLKPENLLLSADGHLKLI DFGSARASFLPQAEK- - - - - - - PR==i= -

rokk ks kk ke * * - * % %
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==GE==== FVGTAQYMSP- QAVAS- EE- QGREADLWAL GCCVYQFLVGFT- PFHAPSP
- - - DKHRYDSFVGTFAYLAP- EQLRRERPGGG-ESDLWAL GVWLYOMLCGGEL PFRGETD
AKHKKNRCASFVGTAEYVAP- El LEGCAE- TTTAVDLWSI GVMIFQLLTGRV- PFKDKTE
- - - SEKRCASFVGTAEYVAP- El LDGCEE- TTTAVDLWSI G MTFQLLTGRV- PFKCGKTD
- - - NE- RACTFVGTAAYVPP- EVLNS- AP- PTFGNDLWALGCTLYQLLSGSS- PFKDASE
- - - TE- RACTFVGTAAYVPP- EVLNS- AP- ATFGNDLWAL GCTLYOMLSGSS- PFKDASE
- - - TE- RACTFVGTAAYVPP- EVLNS- AP- ATFGNDLWAL GCTLYOMLSGSS- PFKDASE
- - - TE- RACTFVGTAAYVPP- EVLNS- AP- ATFGNDLWAL GCTL YOMLSGSS- PFKDASE
- - - SDDKACTFVGTAAYVPP- EVLNS- SP- ATFGNDLWALGCTLYOMLSGT'S- PFKDASE
- - - SDDKACTFVGTAAYVPP- EVLNS- SP- ATFGNDLWALGCTLYOMLSGT'S- PFKDASE
- - - SDDKACTFVGTAAYVPP- EVLNS- SP- ATFGNDLWALGCTLYOQMLSGT'S- PFKDASE
- - - SDDKACTFVGTAAYVPP- EVLNS- SP- ATFGNDLWALGCTLYOQMLSGT'S- PFKDASE
- - - SDDKACTFVGTAAYVPP- EVLNS- SP- ATFGNDLWALGCTLYOQMLSGT'S- PFKDASE
- - - SDDKACTFVGTAAYVPP- EVLNS- SP- ATFGNDLWALGCTLYQWMLSGT'S- PFKDASE
- - - SDDKACTFVGT AAYVPP- EVLNS- SP- ATFGNDLWALGCTL YOMLSGT S- PFKDASE
- - - SDDKACTFVGTAAYVPP- EVLNS- SP- ATFGNDLWALGCTLYOMLSGT'S- PFKDASE
- - - SDDKACTFVGTAAYVPP- EVLNS- SP- ATFGNDLWALGCTLYOQMLSGT'S- PFKDASE
- - - SDDKACTFVGTAAYVPP- EVLNS- SP- ATFGNDLWALGCTLYOMLSGFS- PFKDTSE
- - - EED- SSAFVGTAEYVSP- EVLHG KS- ASHSVDLWALGCTI YOMLECGRP- PFKAATE
- - - ADDKSCTFVGTAEYVSP- EVLNG HP- VT GADLWALGCI | YOMLECRP- PFKGGSE
- - - AAAKAGGAAAKHAAAQPGSI LNN- RA- VTCAADLWAL GCVWYQMLAGRP- PFKSPSE
- - - GKORATSFVGTAEYVSP- EVLLN- AP- LSYPADLWALGCM YOM VGRP- PFKAASE
- - - GKNRATSFVGTAEYVSP- EVLLN- QP- LSYPADLWALGCLLYQM VCRP- PFKAASE
* . - .

Kk ko % -k * * %

YLCFLRI KKGVF- RCPEV- LPDDA- TDLVKRLLRRNPSSRLG- - AGPL SGTDPAPSPSCGE
YLLFQSI LKDDV- AFPKSCLPTSSGRDLVEKLLNKDPAQRI T------------------
YLTMQAVLKGKYVYPPEANVSSAA- KDFI DKLLVREPKKRLG- - - - F- - - - - - - - - - - - -
T-----mmm - - - - RLSAN- | SESA- KDFI DSLLTRDPKKRLG: - - - Y- - - ----------
WLl FQRI | ARDL- KI PEY- FSDDA- RDLI DKLLDVDPSKRPG- - AGP- - -----------
WLl FQRI | ARDL- KFPEY- FSAEA- RDLI DKLLDVDPSKRPG- - AGP-------------
W.I FQRI | ARDL- KFPEY- FSAEA- RDLVDKLLDVDPCGKRPG- - AGP-------------
WLI FORI | ARDL- KFPEY- FSAEA- RDLVDKLLDVDPGKRPG- - AGP- - - - - - ----- - -
W.I FORI | ARDI - KFPNH- FSEAA- RDLI DRLLDTEPSRRPG- - AGS- - -----------
W.I FORI | ARDI - KFPNH- FSEAA- RDLI DRLLDTDPSRRPG- - AGS-------------
W.I FORI | ARDI - RFPDY- FSGEA- RDLI DHLLDI DPSRRPG- - AGR- - -----------
W.I FORI | ARDL- RFPDY- FSEEA- RDLI DHLLDI DPSRRPG- - AGR-------------
WLI FQRI | ARDI - RFPNY- FSEEA- RDI | DRLLDI DPSRRPG- - AGP- - - - - --------
W.I FORI | AREL- RFPDY- FSDEA- RDLI DRLLDLDPSRRPG- - AGP- - - - - - -------
W.I FORI | ARDL- RFPDY- FSDEA- RDLI DRLLDLDPSRRPG- - AAP- - - - - - - - - - - - -
W.I FORI | ARDI - RFPNY- FSDEA- RDLI DRLLDTEPSRRPG- - AGR-------------
W.I FORI | ARDI - RFPNY- FSNEA- RDI | DQLLDVDPSRRPG- - AGP-------------
W.I FQRI | ARDI - RFPNY- FSNEA- RDLI DQLLDI DPSRRPG- - AGP-------------
YLTFQKVMAREL - SI PSH- FSPEA- KDLVDSLLNLKPNERLG:- - V- - - - - - - - - - - - - - -
YLTFQKVLAKDL- VI PSH- FPSAA- KELI NKLLNLEPDKRPG- - AGP- - - - - - - - - - - - -
YLTFQKI VEADY- ELPEG GSEAA- ADLVARLLRVEPAQRI G- - A- - -------------
YLTFQKI TDRGL- RGPVV- YPDDA- RDLTDRLLTMEPAARI GEVRSA- - - - - - - - - - - - -
YLTFQKI TDRDF- CYPEEPATAAA- RDLTDRLLAMEPSARI GE- SCA-------------

* % * *

PGGAAAAGGGAAEGKAEGRGGGRRDGGGGGFEAL KGHPFFRGL - EFVGDGQPLPPSVTVP
------------------------------ MRALKLHPFFKG - DFRHL HRVDASKLL GP
---------------------------- EDETSI RSHPFFASVSDWSTLRARKAPSVL- T
---------------------------- ENETSI RNHPFFAAVDDWSEL RSREAPRVL - T
---------------------------- DGYVSLKKHPFFRG - DWKNI RSTRAPKLA- M
---------------------------- DGYSSLKAHPFFRG - DWKNLRKTRPPKLA- F
---------------------------- DGYSSLKEHPFFRG - DWKNLRKTRPPKLA- |

---------------------------- DGYSSLKEHPFFRG - DWKNLRKTRPPKLA- |

---------------------------- EGYVALKRHPFFNGV- DWKNLRSQTPPKLA- P
---------------------------- EGYDSLKRHPFFKGV- DWKNLRSQTPPKLA- P
---------------------------- GGYAELKNHPFFEGV- DWKNLRGETPPKLV- S
---------------------------- GGYAVLKNHPFFEGV- DWKNL RGETPPKLV- L
---------------------------- EGYAALKI HPFFKG - N\VIKNLREETPPKLA- L
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---------------------------- EDI SELKAHPFFAVI - DWETLRSGPAPSFL- P
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Figure SO. Ali?nment of PDK1 proteins used for phylogenetic analysis. MUSCLE (http://www.ebi.ac.uk/

Tools/msa/muscle/) was used to align protein sequences. Kinase domains are highlighted in yellow, ATP

ﬁgo}:ij_mﬁtlgg I ?me is highlighted in green, and the PIF-binding pocket residues mutated in PpPDK1 are
ighlighted in blue.
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