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Supplemental Figure S1. LC-ESI MS/MS spectra identifying PSKR1 in vitro phosphorylation
sites.

(A) LC-ESI MS/MS of the phosphopeptide MSPYEpTHV with a measured m/z value of 522.20; a
precursor charge state of 2+. Calculated mass deviation was -1.4 ppm. The precursor ion was
fragmented by Collision Induced Dissociation (CID) and analysed in the ion trap mass analyser
(IT). The normalized collision energy was set to 35%. Peptide ions, which were passing the filter
settings were annotated in red (y-ions) and blue (b-ions). Precursor related ions were labeled in
green.

(B) LC-ESI MS/MS of the phosphopeptide MoxSPYEpTHVSTDLVGTL with a measured m/z value
of 923.40; a precursor charge state of 2+. The mass deviation was calculated to be 1.7 ppm.
Precursor ion fragmentation and analysis were carried out as described for (A).
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Supplemental Figure S1. LC-ESI MS/MS spectra identifying PSKR1 in vitro phosphorylation
sites.

(C) LC-ESI MS/MS of the phosphopeptide RLMSPYEpTHVSTDLVGTL with a measured m/z value
of 1050.00; a precursor charge state of 2+. The mass deviation was calculated to be 1.6 ppm.
Precursor ion fragmentation and analysis were carried out as described for (A).

(D) LC-ESI MS/MS of the phosphopeptide LMSPYEpTHVSTDLVGTLGYIPPEYGQASVATYK with
a measured m/z value of 1228.24; a precursor charge state of 3+. The mass deviation was
calculated to be 1.4 ppm. The precursor ion was fragmented by Higher Energy Collision
Dissociation (HCD) and analysed in the Orbitrap mass analyser (FT). The normalized collision
energy was set to 45%.
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Supplemental Figure S2. LC-ESI MS/MS spectra identifying PSKR1 in planta phosphorylation
sites.

(A) LC-ESI MS/MS measurement in Orbitrap of the phosphopeptide RSGEVDPEIEESEpSMNRK
with a measured m/z value of 724.64, a precursor charge state of 3+. The mass deviation was
calculated to be -2.3 ppm. The precursor ion was fragmented by Higher Energy Collision
activated dissociation (HCD) and analyzed in the Orbitrap mass analyzer (FT). The normalized
collision energy was set to 45%. Peptide ions, which were passing the filter settings were
annotated in red (y-ions) and blue (b-ions).

(B) LC-ESI MS/MS measurement in Orbitrap of the phosphopeptide
SGEVDPEIEESEpSMNRKELGEIGSK with a measured m/z value of 943.75, a precursor charge
state of 3+. The mass deviation was calculated to be -2.7 ppm. Precursor ion fragmentation and
analysis were carried out as described for (A).
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Supplemental Figure S2. LC-ESI MS/MS spectra identifying PSKR1 in planta phosphorylation
sites.

(C) LC-ESI MS/MS measurement in Orbitrap of  the phosphopeptide
LMpSPYETHVSTDLVGTLGYIPPEYGQASVATYK with a measured m/z value of 1228.57, a
precursor charge state of 3+. The mass deviation was calculated to be -1.9 ppm. Precursor ion
fragmentation and analysis were carried out as described for (A).



Supplemental Figure S3
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Supplemental Figure S3. Expression
analysis of PSKR1 variants.

(A) Expression of PSKR1 was analyzed by
RT-PCR in 5-day-old seedlings from wild-
type (wt); rlr2; 35S:PSKR1-GFP-1 and
35S:PSKR1(T890D)-1,2,3,4,5 lines.

(B) Expression of PSKR1 was analyzed by
RT-PCR in 5-day-old seedlings from wild-
type  (wt), rir2,  35S:PSKR1-GFP-1;
35S:PSKR1(T890A)-1,2,3,4;
35S:PSKR1(T899A)-1,2,3,4,5;
35S:PSKR1(S/T893/4A)-1,2,3,4,5

and 35S:PSKR1(TSTT-A)-1,2,3 each in the
rir2 background. Actin2 cDNA was amplified
as a control for RNA input.
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681 RARRRSGEVDPE I EEFEEMNR-KELGE IGSKLVVLFQEND---——--——-~ KELSYDDLLD 729
1008 RWRLLKQEAITAKTKDLERMKLTMVMEAGACMVIPKSKEPLSINVAMFEQPLLRLTLADILL 1068
719 MLSFSRARAGHRQD IAGRNFKEMSVAQMMDLTVTMFGQRYR-========—= RITVGDLIK 768
710 RRHRKRKCGDGVCRTAGGIR--RSSEFSGSRMVILFQPQDK---====--~ KELTICDLLK 758
718 MKRSFRRQDHTVKAVADTDG---ALELAPASLVLLFQNKDDD---===--~ KAYTISDILK 766
717 LKSSFRRQDY IVKAVADTTE---ALELAPASLVLLFQNKDDG---------KAMTIGDILK 765
706 RIVHSRMQEPNPKAVANAE----DSESSNSCLVLLFQNN--——--- ---KEISIEDILK 750
717 LKSRFRRQDHTVKAVTDTNR---ALELAPASLVLLFQNKDD-----——--- KALTISDILK 764
715 LKSSFNKQDHTVKAVKDTNQ---ALELAPASLVLLFQDKAD-—-----——-- KALTIADILK 762
717 LKSNFRRQDHTVKAVADTDR---ALELAPASLVLLFQNKAD-- ---KALTIADILK 764
684 TRTDSHKQHDTKVDNFDBSD--NVLYPSGSRSVVLFEDEDN--------~ NNELFIEDLLK 733
685 VCSCRRRGVDPEMEYBRTSSKTDYYFEETSSVVILCQNKDKD-INISSTSKKEIFLDDLLK 744
631 VRASSRKVVDQEKELDABNRE---LEDLGSSLVIFFHNKE---------NTKEMCLDDLLK 679
677 IRASSRKVVDQEKELDABNRE---LEDLGSSLV I FFHNKE--- -NTKEMCLDDLLK 725
465  1PYVGDP1VDLDEE I§-RPHR-LS-EVLGSSKLVLFQNSGC---—=-—--— KDLSVADLLK 512
679 MRAHRRGEVDPEKEVVGRKE--RDIEDLESRLLVMFQNKDR-==---——- CEKLSYEDISR 728
693 LRAHNRGEVDPEKVDADTND--KELEEFGSRLVVLLQNKES --YKDLSLEDLLK 742
719 RRARGDL INSLDEEAB-ESQR-SS-QALMTSKLVLFQNSDC---------- KGLTVTDLLK 766
693 RAHSRGGEVDAEKEGVETND--KDLEELGSRLVVLFQNKEN-----——-- YRELSLEELLK 742
678 LRAHSRGEVDPEKEGADTND--KDLEELGSKLVVLFQNKEN------—-- YKELSLEDLLK 727
582 LRAHSRGEVDPER-DFDGNE--KDLEELGSRLVVLFQNKED 630
678 LRTHKRNEVDPEKEEPDTND--KNLEELSSRLVVLFQNWES 727
680 LRAHKRGEVDPEKEEPDTND--KDLEELSSRLVVLFQNRET-—--—-—-—- YKELCIDDLLK 729
681 RARRRSGEVDPE I EEBEBMNR-KELGE IGSKLVVLFQNND——-—-——-—-~ KELSYDDLLD 729
681 RARRRSGEVDPE IEEEESMNR-KELGE IGSKLVVLFQBND—---—---—-- KELSYDDLLD 729
691 RARRRSGEVDPEIEEBEBMNR-KELGE IGSKLVVLFQNND——--——--——~ KELSYDDLLD 739
689 HARRRSGEVDPEMEE-EBMNR-KDLEEIGSKLVVLFQDSD-----—--—-~ KDLSFDDLLD 736
675 RARRRSGEVDPE IEEBEBMNR-KELGE IGSKLVVLFQNND——--——-———~ KELSYDDLLD 723
689 RARRRSGEVDPE IEESEBMNR-KELGE IGSKLVVLFQNND ---KELSYDDLLD 737
690 RARRRSGEVDPE I EE-EBMNR-KEVEE IGSKLVVLFQNND—--——-———-— KDLSFDDLLD 737
692 LRAHSRGEVDPEKEEANTND--KDLEELGSKLVVLFHNKE---=====--- KEISIDDILE 739
692 LRAHSRGEVDPEKEEANTND--KDLEELGSKLVVLFHNKE------ ---KEISIDDILE 739
366 LRPPRGRVGDPENEVENIDN--KDLEEVKTGLVVLFQNNDN----~ ---GSLSLEDILK 414
724 KRDDDKPMDNFDEELNGRPRR-LS-EALASSKLVLFQNSDC-----=---- KDLTVADLLK 772
688 VRAHSRREVDPEREDHDTNG--KDLEELGSKLVVLFQNKDA---==—=——- NKELSLDDLLQ 737
720 KREEDKP IDSFDEEMBGRPRR-LSSEGFVASKLVLFQNSDC ---KDLTVSDLLK 769
720 RRDDDKPIDNYDEELNGRPHR-LS-EALVSSKLVLFQNSDC----=——--- KDLTVADLLK 711
689 LRAHSRREVDPEKEEYDEBNG--KDLEELGSKQVVLFQNKDT----~=--~ DKELSLDDLLQ 738

ATP binding region
A

r )

STNSFDQAN I 1 GCGGFGMVYKARILPDGKKVAIKKLSGD--CGQ I EREFEAEVETLBRAQHPNLVLLRGFCFYKN-DRLL I YSYMENGSLDYWLHERND

ATNNFCKTN I IGDGGFGTVYKAVLPDTKRIVAIKKLGAS-RSQGNREFLAEMETLGKVKHRNLVPLLGYCSFGE-EKLLVYEYMVNGSLDLYLRNRAD
ATNNFDATN I 1GCGGFGLVFKANLPDGNVVAIKRLTSEDGGPQMEKEFDAELSTLGN I THPNLVSLEGYCRLGMRDRLLVYSYMENGSLDYWLHERSD
ATDNFDQAN I 1 GCGGFGLVYRAIILPDGRKVA I KRLSGD--CGQMDREFQAEVESLBRAQHKNLVLLQGYCRHGD-DRLL I'YSFMENGSLDYWLHERLD
STNNFDQAN I 1 GCGGFGLVYKARILPDGAK IAIKRLSGG--FGQMEREFKAEVETLEKAKHRNLVLLQGYCRVGS-DRLL1YSYMENGSLDYWLHEKPD
STNNFDQAN I 1 GCGGFGLVYKARILPDGAT IAIKRLSGD--FGQMEREFKAEVETLEKAQHPNLVLLQGYCRIGN-DRLL 1YSYMENGSLDHWLHEKPD
STNNFDQAY IVGCGGFGLVYKSILPDGRRVAIKRLSGD--YSQ I EREFQAEVETLERAQHDNLVLLQGYCKVGN-DRLL 1YSYMENGSLDYWLHERAD
STNNFDQAN I 1 GCGGFGLVYKARILPDGAT IAIKRLSGD--FGQMEREFKAEVETLEKAQHPNLVLLQGYCRIGS-DRLL1YSFMENGSLDHWLHENPN
STNNFDQAN I 1 GCGGFGLVYKARLQDGAAIAIKRLSGD--FGQMEREFKAEVETLEKAQHPNLVLLQGYCRIGS-DRLL1YSFMENGSLDHWLHEKPD
STNNFDQANI 1GCGGFG 1VYKARLQDGAAIAIKRLSGD--FGQMEREFKAEVETLBKAQHPNLVLLQGYCRIGS-DRLL I YSFMENGSLDHWLHESPD
STNNFDQANI 1 GCGGFGLVYRAJLPDGRKVAIKRLSGD--CGQMEREFQAEVEALBRAQHENLVLLQGYCSCKN-DRLL I YSYMENGSLDYWLHEKHD
ATTNFDQSN I 1GCGGFGLVYKAVLSDGRKLAIKRLSGE--HFQIEREFRAE I ETLERAQHPNLVRLQGYCKYKK-DRLLLYTYMENGSLDYWLHEKVD
CTDNFDQSN1VGCGGFGLVYKAILRDGRKVAIKRLSGD--YGQMEREFQAEVESLBRAQHPNLVHLQGYCKYRT-DRLL I YSYMENGSLDYWLHEKVD
CTDNFDQSN1VGCGGFGLVYKAILRDGRKVAIKRLSGD--YGQMEREFQAEVESLBRAQHPNLVHLQGYCKHRT-DRLL I YSYMENGSLDYWLHEKVD
STNNFNQANI 1 GCGGFGLVYKANLPDGTRAAIKRLSGD--CGQMEREFRAEVEALBRAQHKNLVSLQGYCRHGN-DRLL I YSYMENGSLDYWLHERVD
ATNNFDQAN I 1GCGGFGMVYRAIFPDGTKLA IKKLSGD--CGQMEREFRAEVETLERAQHPNLVYLQGFCMDTD-ARLL 1 YSYMENSSLDYWLHEKPD
FTNNFDQAN I 1GCGGFGLVYRAJJLPDGRKLA I KRLSGD--SGQMDREFRAEVEALBRAQHPNLVHLQGFCMLKN-DKLL 1'YSYMENSSLDYWLHEKLD
ATNNFSQAN I 1GCGGFGLVYKASLPNGKKAAIKKLSGD--CGQ I DREFQAEVEALBRAQHKNLYSLQGYCKHGS-DRLLVYSYMENGSLDYWLHECVD
STNNFDQANI 1 GCGGFGLVYKARILPDGRKVAIKRLSGD--CGQMEREFRAEVETLBRAQHPNLVHLQGYCMFKA-DRLL I YSYMENSSLDYWLHEK 1D
STNNFDQANI 1 GCGGFGLVYRARLPDGRKVAIKRLSGD--CGQMEREFRAEVETLBRAQHPNLVHLQGYCMFKN-DRLL I YSYMENSSLDYWLHEKTD
STNNFDQANI 1GCGGFGLVYKARLPDSRKVAIKRLSGD--CGQMDREFRAEVEALBRAQHPNLVLLQGYCMHKN-DRLL I YSYMENGSLDYWLHEKID
STNNFDQANI 1 GCGGFGLVYRGLPDGRKVAIKRLSGD--CGQMDREFRAEVEALBRAQHPNLVHLQGYCMHKN-DRLL I YSYMENGSLDYWLHEKVD
STNNFDQAN I IGCGGF—======= === GLMDREFRAEVEALBRAQHPNLVHLQGYCMHKG-DRLL I YSYMENGSLDYWLHEKVD
STNBFDQANI 1 GCGGFGMVYKAILPDGKKVAIKKLSGD--CGQIEREFEAEVETLBRAQHPNLVLLRGFCFYKN-DRLL I'YSYMENGSLDYWLHERND
STNSFDQANI 1 GCGGFGMVYKARLPDGKKVAIKKLSGD--CGQIEREFEAEVETLSRAQHPNLVLLRGFCFYKN-DRLL I YSYMENGSLDYWLHERND
STNBFDQANI 1 GCGGFGMVYKARILPDGKKVAIKKLSGD--CGQIEREFEAEVETLBRAQHPNLVLLRGFCFYKN-DRLL I YSYMENGSLDYWLHERND
STNNFDQANI 1 GCGGFGLVYKAMLPDGSKVAIKRLSGD--CGQIEREFKAEVETLBRAQHPNLVLLQGFCFYKT-DRLL I'YSYMENGSLDYWLHERND
STNEFDQANI 1 GCGGFGMVYKAILPDGKKVAIKKLSGD--CGQIEREFEAEVQTLBRAQHPNLVLLRGFCFYRN-DRLL I YSYMENGSLDYWLHERND
STNEFDQAN I 1GCGGFGMVYKARILPDGKKVA IKKLSGD--CGQ I EREFEAEVQTLERAQHPNLVLLRGFCFYRN-DRLL1YSYMENGSLDYWLHERND
STNNFDQAN I I GCGGFGLVYKARILPDGRKVAIKRLSGD--CGQ I EREFKAEVETLERAQHPNLVLLQGFCFYKT-DRLL1YSYMENGSLDYWLHERND
STNNFDQAN I I GCGGFGLVYRAJILPDGRNVA I KRLSGD--CGQMEREFRAEVEALBRAQHPNLVHLQGYCMHKN-DRLL 1 YSFMENGSLDYWLHEKLD
STNNFDQAN I 1 GCGGFGLVYKARILPDGRNVA I KRLSGD--CGQMEREFRAEVEALBRAQHPNLVHLQGYCMHKN-DRLL 1 YSFMENGSLDYWLHEKLD
STNDFDQEN I I GCGGFGLVYKARILPDGRKVAIKRLSGD--CGQMDREFQAE I ETLERAQHPNLVLLQGYCMYKN-DRLL 1YSYMENGSLDYWLHEKPD
STNNFNQAN I I GCGGFGLVYKAYLPNGAKAAVKRLSGD--CGQMEREFQAEVEALBRAQHKNLYSLKGYCRHGN-DRLL1YSYLENGSLDYWLHECVD
STNNFDQAN IVGCGGFGLVYKASLPDGKKVAIKRLSGD--CGQMDREFCAEVETLERAQHPNLVPLQGYCTYKS-DRLL1YSYMENGSLDYWLHEKID
ATSNFNQAN IVGCGGFGLVYKAYLPNGMKAAVKRLSGD--CGQMEREFQAEVEALBRAQHKNLVSLKGYCRHGN-DRLL I'YSYMENGSLDYWLHECVD
STNNFNQAN I IGCGGFGLVYKAYLPNGTKAAIKRLSGD--CGQMEREFQAEVEALBRAQHKNLYSLKGYCRHGN-DRLL1YSYLENGSLDYWLHECVD
STNNFDQAN I I GCGGFGLVYKARILPDGKKVA I KRLSGD--CGQMDREFRAEVEALBRAQHPNLVHLQGYCTYKS-DRLL1YSYMENSSLDYWLHEK 1D



CaM binding site Activation segment
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A.thaliana 825 GPALLKWKTRLRIAQGAAKGLLYLHEGCDPHILHRDIKSTNILLDENFNSHLADFGLARLME—PYE?HVSJ_VGTLGYIPPEYGQA:/ATYKGDVY 920
P.patens 1165  AVEHLDWAKRFKIAMGSARGLNFLHHGF IPHI IHRD IKABNVLLDADFEPRVADFGLARL I§-AYEJHVEIISLAGTCGY IPPEYGQSWRSTTRGDVY 1260
S.moellendorffii 867 GGSRLTWRHRLAILRETARGLEYLHRGCNPHIVHRDIKSENILLDGDLRAHVADFGLARLML-PSDHVTHIELVGTLGY IPPEYAQSEEASLRGDVY 962
A.trichopoda 854  GGSMLDWASRLRMAQGAAHGLAYLHQTCEPNILHRD IKSEN I LLDEEFEAHLADFGLARL IL-PYDJHVTIDLVGTLGY IPPEYGQABVATFKGDVY 949
B.distachyon 862 GPPKLSWQRRLQIAKGAARGLAYLHLSCQPHILHRDIKSENILLDENFEAQLADFGLARL I1C-PYDJHVTIDLVGTLGY IPPEYGQSEVATFKGDVY 957
0.sativa 861 GPSRLSWQTRLQIAKGAARGLAYLHLSCQPHILHRDIKSENILLDEDFEAHLADFGLARL I1C-PYDJHVTIDLVGTLGY IPPEYGQSEVANFKGDVY 956
P.virgatum 846  SGMLLDWRKRLRIAQGAARGLAYLHMSCDPHILHRD IKSEN I LLDENFEAHLADFGLARL IC-AYEJHVTIDVVGTLGY IPPEYGQSPVATYKGDIY — 941
S.italica 860 GPSRLIWPIRLQIAKGAARGLAYLHLSCQPHILHRDIKSEN I LLDENFEAHLADFGLARL IC-PYAJHVTIDLVGTLGY IPPEYGQSBVATFKGDVY 955
S_bicolor 858  GPSRLIWPRRLQIAKGAARGLAYLHLSCQPHILHRDVKSEN I LLDENFEAHLADFGLARL I1C-PYAHVTIDLVGTLGY IPPEYGQSEVATFKGDVY 953
Z.mays 860 GPSRLIWPRRLQIAKGAARGLAYLHLSCQPHILHRD IKSENILLDENFEAHLADFGLARL I1C-PYAHVTIDLVGTLGY IPPEYGQSEVATFKGDVY 955
A.coerulea 829  GAYALDWETRLRIAQGAARGLAYLHQSCEPHILHRDVKSEN I LLDENFVAHLADFGLARL IL-PYD[JHVEBIIDLVGTLGY IPPEYGQABVATFKGDVY 924
M.guttatus 840 GPTSLDWETRLNIAKGAARGLAYLHQSCEPHILHRD IKSEN I LLNEKFEAHLADFGLARL IL-PYD[JHVEHIDLVGTLGY IPPEYGQABVATYKGDVY 935
S. lycopersicum 775  GPALLDWDLRLQIAQGAARGLAYLHLACEPHILHRDIKSENILLDENFEAHLADFGLARI IR-PYDHVTIDVVGTLGY IPPEYGQABVATYKGDVY 870
S.tuberosum 821 GPALLDWDLRLQIAQGAARGLAYLHLACDPHILHRD IKSENILLDENFEAHLADFGLARI IR-PYDJHVTIDVVGTLGY IPPEYGQABVATYKGDVY 916
V.vinifera 608 GGSFLTWDTRVKIAQGAGRGLAYLHKVCEPSVVHRD IKSEN I LLDETFEAHLADFGLSRLLR-PYDHVTIDLVGTLGY IPPEYSQTLTATFKGDVY 703
E.grandis 824  GPCLLDWCKRLRIAQGAARGLAYLHQSCEPH I VHRDVKSEN I LLDGNFEAHLADFGLARL IR-AYDJHVTIDLVGTLGY IPPEYGMABVATCKGDVY 919
P.trichocarpa 838 GPSSLDWDTRLQIAQGAARGLAYLHQACEPHIVHRD IKSEN I LLDENFVAHLADFGLARL IL-PYDJHVTIDLVGTLGY IPPEYGQAAVATYMGDVY 933
L.usitatissimum 862 GPSVLQWEARLKIAKGAAKGLAYLHKVCEPHIVHRDVKSENILLDDKFEAHLADFGLSRLLR-PYD[JHVTIDLVGTLGY IPPEYSQALTATCRGDVY 957
M.esculenta 838  GPSLLDWSTRLKIARGAAKGLAYLHQSCEPHILHRD IKSEN I LLDENFEAHLADFGLARL IL-PSDJHVTIDLVGTLGY IPPEYGQABVATYKGDVY 933
R.communis 823  GPTLLDWVTRLQIAQGAARGLAYLHQSCEPHILHRD IKSENILLNENFEAHLADFGLARL IL-PYDJHVTIDLVGTLGY IPPEYGQABVATYKGDVY 918
C.papaya 726 GLSSLDWNTRIQIAIGAARGLAYLHQSCEPHILHRDIKSENILLDENFEAHLADFGLARL IL-PYDHVTIIDLVGTLGY IPPEYGQABVATYKGDVY 821
G.raimondii 823 GPSLLSWETRLKIAQGAARGLAYLHQSCEPHILHRDIKSINILLDENFKAHLADFGLARLIL—PYDIHVTIDLVGTLGYIPPEYGQ ATYKGDVY 918
T.cacao 802 GPSSLDWETRLQIALGAARGLAYLHQSCEPHILHRDIKSEN I LLDENFKAHLADFGLARL IL-PYDJHVTIDLVGTLGY IPPEYGQABVATYKGDVY 897
A.lyrata 825 GPALLKWRTRLRIAQGAAKGLLYLHEGCDPH ILHRD IKSEN I LLDENFNSHLADFGLARLMB-PYEHVEBEIDLVGTLGY IPPEYGQABVATYKGDVY 920
A.thaliana 825 GPALLKWKTRLRIAQGAAKGLLYLHEGCDPHILHRDIKSINILLDENFNSHLADFGLARLMQ—PYEIH&!IDLVGTLGYIPPEYGQ ATYKGDVY 920
B.stricta 835 GPALLKWKTRLRIAQGAAKGLLYLHEACDPHILHRDIKSINILLDENFDSHLADFGLARLLI—PYEIHmDLVGTLGYIPPEYGQ ATYKGDIY 930
B.rapa 832  GPALLDWKTRLRIAQGAARGLYYLHQACDPHILHRD IKSEN I LLDENFDSHLADFGLARLMS-PYEHVEMIDLVGTLGY IPPEYGQABVATFKGDVY 927
C.grandiflora 819  GPALLNWRTRLRIAQGAAKGLLYLHEACDPHILHRD IKSENILLDENFTSHLADFGLARLME-PYEHVEBIIDLVGTLGY IPPEYGQABVATYKGDIY 914
C.rubella 833  GPALLNWRTRLRIAQGAAKGLLYLHEACDPHILHRD IKSENILLDENFTSHLADFGLARLME-PYEHVEIIDLVGTLGY IPPEYGQABVATYKGDIY 928
E.salsugineum 833  GPALLDWRTRLRIAQGAARGLFYLHQACDPHILHRD IKSENILLDENFDSHLADFGLARLME-PYEHVEIIDLVGTLGY IPPEYGQABVATYKGDVY 928
C.sinensis 835 GPSSLDWDSRLHIAQGAARGLAYLHQSCEPHILHRD IKSEN I LLDGNFGAHLADFGLARL ILSPYDJHVTIDLVGTLGY IPPEYGQABVATYKGDVY 931
C.clementina 835 GPSSLDWDSRLHIAQGAARGLAYLHQSCEPHILHRD I KSEN I LLDGNFGAHLADFGLARL ILSPYDJHVTIDLVGTLGY IPPEYGQABVATYKGDVY — 931
C.sativus 510 GSSCLDWDTRLQIARGAAGGLAYLHQFCEPHILHRD IKSENILLDKNFKAHLADFGLARL IL-PYDJHVTIDLVGTLGY IPPEYGQSEIATYRGDVY 605
G.max 868 ENSALKWDSRLKVAQGAARGLAYLHKGCEPFIVHRDVKSEN I LLDDNFEAHLADFGLSRLLQ-PYDJHVTIDLVGTLGY IPPEYSQTLTATFRGDVY 963
M.domestica 833  GPTSLDWNVRLKIAQGAARGLAYLHQSCEPHILHRD IKSEN I LLDENFKAHLADFGLARL IH-PYAHVTIDLVGTLGY IPPEYSQABVATYKGDVY 928
M.truncatula 865  GNSALKWDVRLKIAQGAAHGLAYLHKDCEPY I'VHRD I KSEN I LLNDKFEAHLADFGLSRLLE-PYDHVTHIDLVGTLGY IPPEYSQTLTATFRGDVY 960
P.vulgaris 864  ESAALKWDARLKIAQGAARGLAYLHKGCEPF I'VHRDVKSEN I LLDDKFEAHLADFGLSRLLQ-PYDJHVTIDLVGTLGY IPPEYSQTLTATFRGDVY 959
P.persica 834  GPSSLDWNMRLQIAQGAARGLAYLHQSCEPHILHRD IKSENILLDENFKAHLADFGLARL IL-PYDJHVTIDLVGTLGY IPPEYGQABVATYKGDVY 929
GC centre
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A.thaliana 921  SFGVVLLELLTDKRP--VDMCKPKGCRDL I SWWVKMKHEBRASEVFDPL I'YSKENDK----EMFRVLE IACLCLSENPKQRPTIQQLVSWLDDV 1008
P.patens 1261  SYGVILLELLTGKEPTGSDVKDYHEGGNLVQWARQMIKAGNAADVLDP IVSDGPWKC-—---KMLKVLHIANMCTAEDPVKRPSMLQVVKLLKDV 1350
S.moellendorffii 963 SFGVLVLEVLSRRRP--VDACRRGGIRDLVPWVEGMQATGRGIE IVDPLLLQNYSEVDALEEMLRVLDVACYCVDSCPQRRPGIEEVVAWLDAY 1054
A.trichopoda 950  SFGVVLLELLTGKRP--VDVCKPKGCRDLVSWILQLKSEGREEEVFDPFVYEKEHSK----QMLQMLEVACSCVNACPKARPFICQVVSWLDSE 1037
B.distachyon 958  SFGIVLLELLTGKRP--VDMCKPKGAREL I SWV I HMKGENREADVLDRAMYEKKYE I ----QMMKMID IACLC I SESPKLRPLSHELVLWIDTI 1045
0.sativa 957  SFGIVLLELLTGKRP--VDMCKPKGAREL I SWVLHMKEKNCEAEVLDRAMYDKKFEM-~--QMVQMIDIACLCISESPKLRPLIJHELVLWLDNI 1044
P_virgatum 942  SFGIVLLELLTGRRP--VDMCRPKGTRDVVSWVLQMKEEGRETEVFHPS IHHKENES----QL IRVLE IACLCVTAAPKSRPTSQQLVAWLDDI 1029
S.italica 956  SFGIVLLELLTGKRP--VDMCKPKGARELVSWVTHMKKENRETDVLDRAMYDKKFEK-~~~EMMQM I DVACLCVSDSPKLRPLIJHQLVLWLDNI 1043
S.bicolor 954  SFGIVLLELLTGKRP--VDMCKPKGARELVSWVTHMKKENREADVLDRAMYDKKFET-~--QMIQMIDVACLCISDSPKLRPLIJHQLVLWLDNI 1041
Z.mays 956  SFGIVLLELLTGKRP--IDMCKPKGARELVSWVTLMKKENREADVLDRAMYDKKFET----QMRQV 1D IACLCVSDSPKLRPLIJHQLVMWLDNT 1043
A.coerulea 925  SFGVVLLELLTGKRP--MDMCKPKDRRNL I SWFQMKKEKREAEV I DPF I YDKQHDK-~-~-~E I LRALE IACLCLSESPKVRPSJQQIVSWLENT 1012
M.guttatus 936  SFGVVLLELLTGKRP--MDMCRKRENRDL IAWVREMRREERETEVS IRFCTRN-—---———— EMLRKW— = = === — e 992
S.lycopersicum 871 SFGVVLLELLTCKRP--MDPCKPRASRDL ISWV IQMKKQKRETEVFDPL I YDKQHAK----EMLLVLE IACLCLHESPK IRPSSQQLVTWLDNI 958
S.tuberosum 917  SFGVVLLELLTCKRP--MDPCKPRASRDL I SWV I1QMKKQKRETEVFDPL I YDKQHAK-—---EMLLVLE IACLCLHESPK IRPSSQQLVTWLDNI 1004
V.vinifera 704  SFGVVLLELLTGRRP--VEVCKGKNCRDLVSWVFQMKSEKKEEQ IMDSSVWDKDREK----QFLEVLG IACRC IDQDPRQRPSIDQVVSWLDAV 791
E.grandis 920  SFGVVLLELVTGKRP--MDMCKPKVSRDMISWV I RMKGENRESEVFDHS I YGMKHDK~~~~E I LRVFE IACLCLNVSPKVRPS[JQQLVSWLDG- 1006
P.trichocarpa 934  SFGVVLLELLTGKRP--MDMCKPKGSRDL ISWV I QMKKENRESEVFDPF1YDKQNDK-~-~-~ELQRVLEIARLCLSEYPKLRPSJJEQLVSWLDNI 1021
L.usitatissimum 958 SFGVVLLELLTCRRP--VEVCKGKSCRDLVSWVFQMKFEKRVSE I IDAS IWDKDQEK----QLVEMLE IACRCLDHEPRRRPFIEEVVSCLDGI 1045
M.esculenta 934  SFGVVLLELLTGKRP--MDMCKPKGSRDL I SWV I QMKKENRESEVFDPF I CDKQHDK-~-~--QLLQVFDIACLCLSESPKVRPSFTQLVSWLENT 1021
R.communis 919  SFGVVLLELLTGKRP--MDMCKPKGSRDL I SWV IQMKKENRESEVFDPF I'YDKQNDK-~~--QLLQVLDIACLCLSEFPKVRPS[IMQLVSWLDGI 1006
C.papaya 822  SFGVVLLELLTGKRP--MDMCKPKGSRDL I SWAIQMKKENRENEVFDPF I YDKQHDK-~-~-~EMCLVLQIACICLSECPKVRPTIQQLVSWLDNI 909
G.raimondii 919  SFGVVLLELLTGKRP--MDMCKPKGTRDL I SWV I RMKMENKESEVFDPF I'YGKQHDK-~-~-~EMLRILEIACLCLNESPK IRPTI]QQLVYWLDKY 1006
T.cacao 898  SFGVVLLELLTGKRP--MDMCKPKGSRDL ISWV IRMK I ENRESEVFDPF I'YGKQHDK-~-~-~-EMLRVLE IACLCLSESPKVRPTJQQLVSCLDKV ~ 985
A.lyrata 921  SFGVVLLELLTDKRP--VDMCKPKGCRDL I SWVVKMKHENRASEVFDPL 1 YSKENDK----EMFRVLE I TCLCLSENPKQRPTIQQLVSWLDDY 1008
A.thaliana 921  SFGVVLLELLTDKRP--VDMCKPKGCRDL I SWWVKMKHEBRASEVFDPL 1 YSKENDK----EMFRVLE IACLCLSENPKQRPTQQLVSWLDDV 1008
B.stricta 931  SFGVVLLELLTDKRP--VDMCKPKGCRDL I SWWVKMKNENRACEVLDPL I'YSKENDK-~-~-~EMFRVLE IACLCLNENPKQRPTJQQLVSWLHDV 1018
B.rapa 928  SFGVVLLELLTDKRP--VDMCKPKGGREL I SWWVRMKSEGRASEVFDPF IHGKVNEE--~-~EMFRVLEVACLCLSHNPKLRPTJEQLVSWLDDYV 1015
C.grandiflora 915  SFGVVLLELLTDKRP--VDMCKPKGSRDL I SWWVKMKYENRASEVFDPL I YRKENEK-~--EMLRVLE I ACLCLSENPKQRPMJEQLVTWLDDY 1002
C.rubella 929  SFGVVLLELLTDKRP--VDMCKPKGSRDL I SWVVKMKYENRASEVFDPL I YRKENEK-~-~--EMLRVLE IACLCLSENPKQRPMJEQLVTWLDDYV 1016
E.salsugineum 929  SFGVVLLELLTDKRP--VDMCKPKGGRDL I SWVVRMKNENRASEVFDPL I HGKENEK-~~-~EMLRVLEVACLCLSENPKQRPTIQELVSWLDDV ~ 1016
C.sinensis 932  SFGVVLLELLTGKRP--MDMCKPKGSRDL I SWV IRMRQENRESEVLDPF I'YDKQHDK-~-~-~-EMLRVLDIACLCLSESPKVRPTJQQLVSWLDSI 1019
C.clementina 932  SFGVVLLELLTGKRP--MDMCKPKGSRDL I SWV IRMRQENRESEVLDPF I YDKQHDK~-~--EMLRVLDIACLCLSESPKVRPTQQLVSWLDST 1019
C.sativus 606 SFGVVLLELLTGKRP--1DMCRPKGLRDL I SWWFQMRKDKKVSEVFDPFVYDKKNEM-~~-~-AMVEVLD IACLCLCKVPKERPSIQQLVTWLDKC ~ 693
G.max 964  SFGVVLLELLTGRRP--VEV IKGKNCRNLVSWVYQMKSENKEQE I FDPV IWHKDHEK----QLLEVLAIACKCLNQDPRQRPSIEIVVSWLDSV 1051
M.domestica 929  SFGVVLLELLTGKRP--MDMCKPKECRDL I SWAFQMKREKKESEVFDPF I CDKQHDE-~-~-~ELLCVFEIACLCLSGSPKVRPSJQQLVTWLDNI 1016
M.truncatula 961  SFGVVLLELLTARRP--VEVIKGKNCRNLVSWVYQMKYENKEQE I FDQT IWEKEREK----QLLEVLS IACKCLDQDPRQRPSIEMVVSWLDSY 1048

P.vulgaris 960 SFGVVLLELLTGRRP--VEVIKGKNCRNLVFWVFQMKSENKEQD I FDPAIWHKDREK----QLLEMLATACKCLDQDPRQRPAIEVVVSWLDCV 1047



P.persica 930 SFGVVLLELLTGKRP——MDMCKPRGCRDLISWAFQMKREKRETEVFDPFIYDKKHDE————ELLCVLEIACLCLSGSPKVRPSIQQLVSWLDNM
A.thaliana = = = =
P_patens 1351 EMSSQLSTHDDAQ--------—---—-- 1363
S.moellendorffii 1055 GSSRLKVGLGKP-----——————————- 1066
A.trichopoda 1038 GADSQQTK-——=———=————om—m 1045
B.distachyon 1046 DTSGEAIN-——————— oo 1053
O.sativa 1045 GGSTEATK-————m—m e 1052
P_virgatum 1030 AEDSVLEQPEVSGGFNLLA--——--——- 1048
S.italica 1044  GVSSDAPK————————m e 1051
S.bicolor 1042  GVTSDAPK———————— e 1049
Z.mays 1044  GVTSDEPK-——=———mm e 1051
A.coerulea 1013  DTYGP-—————m e 1017
M.guttatus 00—

S. lycopersicum 959  NTPPDVHVF-———mm e e 967
S.tuberosum 1005 NTPPDVHVF—=————m e 1013
V.vinifera 792 GKEGVLPLFIAFEISSFSFFLS-—---- 813
E.grandis = 00 @ —eeeem
P.trichocarpa 1022 DTNT—————m e 1025
L.usitatissimum 1046 GDT----—————————————————u 1048
M.esculenta 1022 DISTA-—————— e 1026
R.communis 1007 DNTT=——mmmmmm e 1010
C.papaya 910 ETTSSILIM——————m e 918
G.raimondii 1007 TSLSSV-———m—mm e 1012
T.cacao 986 DISI-——————————mm 989
Allyrata =0 e
A.thaliana = = = =
B.stricta = = @
B.rapa = e
C.grandiflora = = ————mmmmmm
C.rubella = = s
E.salsugineum  —emmmme e
C.sinensis 1020 l———m e
C.clementina 1020 B—mmm e
C.sativus 694 TFYNQPYTPHNKFFVSLVYISTFFSSLN 721
G.max 1052 RFDGSQQ------——==——==——==——= 1058
M.domestica 1017  NTKKV=—m e e e 1021
M.truncatula 1049  KVDGFQQ--——=————————ommmo——— 1055
P.vulgaris 1048 RFDGSQQ--————=——————m oo 1054
P._persica 1018 STKN-——==——m e 1021

Supplemental Figure S4. Alignment of PSKR1 orthologs from higher plants and mosses.
The intracellular sequences from 37 LRR-RLKs with highest similarity to Arabidopsis
PSKR1 were identifed from the Phytozome database. The positions of the phosphorylation
sites identified in Arabidopsis thaliana PSKR1 are indicated. Green denotes sites identified
in PSKR1 in planta and magenta those identified in vitro. Indicated in blue is the T890 that is
also transphosphorylated by E. coli. Squares indicate unambiguous residues whereas
circles indicate phosphorylation sites whose position was not confirmed. Red indicates a
conserved residue at the respective position in PSKR1 orthologs and yellow a functionally

conserved S/T or Y residue in PSKR1 orthologs.
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Arabidopsis thaliana PSKR1 681

Physcomitrella patens

Selaginella moellendorffii
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Carica papaya
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Arabidopsis thaliana
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Citrus sinensis
Citrus clementina
Cucumis sativus
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Malus domestica
Medicago truncatula
Phaseolus vulgaris
Prunus persica

A.thaliana PSKR1 730

RARRRSGEVDPEI———EIK:;EM ————— NRKELGE IGSKLVVLFQ§--NDKELSYDDLLD 729
817 EVEAKDLEKAKLNMNMTLDPCS----LSLDKMKEPLSINVAMFEQ--PLLRLTLADVLR 869
721 SFSRAR-AGHRQD----1AGRN----FKEMSVAQMMDLTVTMFGQ--RYRRITVGDLIK 768
650 HMSRKE--ERYQSNGEVVDSDR----- SHRPSESFGSKLVLLFQN-PEGMELTINDLLK 700
690 NISKGE--ASAISD---EDAEG----- DCHDPYYSYSKPVLFFEN-S-AKELTVSDLIK 736
711 NISKRE--VSIIDD---EEING----- SCHDSYD-YWKPVLFFQD-S-AKELTVSDLIK 756
586 NMSKRE--VSAIDY---EDTEG----- SCHELYDSYLKPVLFFQN-SAVKELTVSDLVR 633
695 NMSKRE--VSAIDY---EETEG----- SCHELYDSYSKPVLFFQN-SAVKELTVSDLVR 742
703 NMSKRE--VTAIDY---EDTEG----- SSHELYDTYSKPVLFFQN-STVKELTVSDLVR 750
696 NMSKRE--VSAIEHE--EDTEG----- SCHELYGSYSKPVLFFQN-SAVKELTVSDLVR 744
713 KISRKD-VRYPMD---DVEENF-CRSNRFS-EALGSSKLVILFQN-SESKELTIGDLLK 764
702 RVSRKD-NRAPVE---DLEEEED------- SRTTGQPK-MVIFKN-ADFKDLTVSDLLK 747
685 RVSRRD-AGHQIG---DFEEDFSR--PPRSSDTFVPSK-LVLFQN-SDCKELTVADLLK 735
712 RVSRRD-AGHQIG---DFEEDFSR--PPRSSDTFVPSK-LVLFQN-SDCKELTVADLLK 762
462 EVYIPY-VGDPIV---DLDEEI-SRPHRLS-EVLGSSK-LVLFQN-SGCKDLSVADLLK 512
715 KILRRD-VNDHID---DLHEEL-GRPHRLS-GTLESSK-LVLFPN-SDCKDLTVADLLK 765
715 KMSRRN-VGDP IG---DLEEEG-SLPHRLS-EALRSSK-LVLFQN-SDCKELSVADLLK 765
716 MMSRRA-RGDL IN---NLDEEG-SESQRSS-QALMTSK-LVLFQN-SDCKDLTVTDLLK 766
716 KMSKRD-VGDP IE---DLDEEV-SWPHRLS-EGLGSSK-LVLFQN-SECKDLTVADLLK 766
714 KISRRDYVGDPFD---DLDEEV-SRPHRLS-EALGSSK-LVLFQN-SDCKDLTVADLLK 765
583 RAHSR-GEVDPER---DFDG------- NEKDLEELGSRLVVLFQNKEDNKDLSFDDLLK 630
716 RMSKRD-VGSTVD---NLDEEL-SRSHRLS-EALGSSK-LVLFQ8-SNCKELTVTDLLK 766
716 RMSRRD-VGDPID---DLDEEL-SRSHRLS-EALGSSK-LVLFQ8-SNCKELTVTDLLK 766
701 RISRKD-SDDRIN---DVDEET----1SGVPKALGPSK-IVLFH8-CGCKDLSVEELLK 749
701 RISRKD-VDDRIN---DVDEET----1SGVSKALGPSK-IVLFH8-CGCKDLSVEELLK 749
701 RISRKD-ADDRIN---DVDEET----1SGVPKALGPSK-IVLFH8-CGCKDLSVEDLLK 749
674 RLSRKE-GDDRVN---DADEE-------- VPKAPLSSK-1VLFHS-CGCKDLTVADLLK 718
701 RISRKD-ADDRIN---DVDEET----VSGVPKALGPSK-IVLFH8-CGCKDLSVEDLLK 749
701 RISRKD-ADDRIN---DVDEET----1SGVPKALGPSK-IVLFH8-CGCKDLSVEDLLK 749
682 RLSRKD-ADDRVN---DIDEEM----1SDVPKAPGTSK-1VLFHE-CGCKDLSVADLLK 730
714 KMSRRD-SGCP ID---DLDEDM-GRPQRLS-EALASSK-LVLFQN-SDCKDLTVSDLLK 764
718 KMSRRD-SGCP ID---DLDEDM-GRPQRLS-EALASSK-LVLFQN-SDCKDLTVSDLLK 768
724  KISRKD-VGDRRNNRFDEEFDR----ADRLSGALGSSK-LVLFQN-SECKDLTVAELLK 775
721 KMSKRD-DDKPMD---NFDEELNGRPRRLS-EALASSK-LVLFQN-SDCKDLTVADLLK 772
718 KMSRRG-AKDQID---DFDED--SRPHRIS-GALASSK-LVLFQN-SDCKDFTVSDLLK 767
717 RMSKRE-EDKP ID---SFDEEMSGRPRRLSSEGFVASK-LVLFQN-SDCKDLTVSDLLK 769
717 RTSRRD-DDKPID---NYDEELNGRPHRLS-EALVSSK-LVLFQN-SDCKDLTVADLLK 768
716 KMSRRG-VKDQND---DFDDDL-SRPHRLS-GALASSK-LVLFQN-SDCKELTVTDLLK 766

ATP binding region
A

r )

STI\:FDQAN I IGCGGFGMVYKA:LPDGKKVAI KKLSGDCG--QlI EREFEAEVETL:RAQHPNLVLLRGFCFYKN—DRLL 1YSYMENGSLDYWLHERND

P.patens 870
S.moellendorffii 769
A_trichopoda 701
B.distachyon 737
O.sativa 757
P.virgatum 634
S.italica 743
S.bicolor 751
Z.mays 745
A_coerulea 765
M.guttatus 748
S. lycopersicum 736
S.tuberosum 763
V.vinifera 513
E._grandis 766
P.trichocarpa 766
L.usitatissimum 767
M.esculenta 767
R.communis 766
C.papaya 631
G.raimondii 767
T.cacao 767
A.lyrata 750
A.thaliana 750
B.stricta 750
B.rapa 719
C.grandiflora 750
C.rubella 750
E.salsugineum 731
C.sinensis 765
C.clementina 769
C.sativus 776
G.max 773
M.domestica 768
M.truncatula 770
P_vulgaris 769
P_persica 767

ATNGFSKTN I 1GDGGFGTVYKAHLPDGR IVAIKKLGHGLS--QGNREFLAEMETLGKVKHRHLVPLLGYCSFGE-EKLLVYDYMKNGSLDLWLRNRAD
ATNNFDATN I I GCGGFGLVFKANLPDGNVVAIKRLTSEDGGPQMEKEFDAELSTLGN I THPNLVSLEGYCRLGMRDRLLVYSYMENGSLDYWLHERSD

STNNFDQAN T IGCGGFGLVYKAYLPDNTKAAIKRLSGDCG--QMEREFRAEVEAL]
STNNFDEAN I IGCGGFGMVYKAYLPDGTKAAVKRLSGDSG--QMEREFHAEVEAL]
STNNFDQAN I IGCGGFGLVYKAYLPDGTKAAVKRLSGDCG--QMEREFRAEVEAL]
STNNFDQAN T IGCGGFGLVYKAYLPDGTKAAVKRLSGDYG--QMEREFRAEVEAL]
STNNFDQAN I IGCGGFGLVYKAYLPDGTKAAVKRLSGDCG--QMEREFRAEVEAL]
STNNFDQAN I IGCGGFGLVYKAYLPDGTKAAVKRLSGDCG--QMEREFRAEVEAL
STNNFDQAN I IGCGGFGLVYKAYLPDGTKAAVKRLSGDCG--QMEREFRAEVEAL
STNNFDQAN I IGCGGFGLVYKANLPNGSKAAIKRLSGDCG--QMEREFRAEVEAL
STNNFSQSN IVGCGGFGLVYRADFPNGAKAAVKRLSGDCG--QMEREFRAEVEAL
STNNFNQSN IVGCGGFGLVYKAELPNG IKTAIKRLSGDCG--QMEREFQAEVEAL
STNNFNQSN IVGCGGFGLVYKAELPNG IKTAIKRLSGDCG--QMEREFQAEVEAL
STNNFNQAN I IGCGGFGLVYKANLPDGTRAAIKRLSGDCG--QMEREFRAEVEAL
STSNFSQANT IGCGGFGLVYKANLPNGMKAAITKRLSGDCG--QVEREFHAEVEAL]
STNNFNQAN T IGCGGFGLVYKANFPNDTKAAITKRLSGDCG--QMEREFQAEVEAL]
ATNNFSQAN I IGCGGFGLVYKANLPNGKKAAIKKLSGDCG--QIEREFQAEVEAL
STNNFNQAN T IGCGGFGLVYKANLPNGTKAAIKRLSGDCG--QMEREFRAEVEAL]
ATNNFNQAN I IGCGGFGLVYKASLPNGAKAAIKRLSGDCG--QMEREFRAEVEAL
STNNFDQANI IGCGGFGLVYKAJILPDSRKVA IKRLSGDCG--QMDREFRAEVEAL]
STNNFNQAN T IGCGGFGLVYKAYLPDGTNAAVKRLSGDCG--QMEREFRAEVEAL]
STNNFNQAN T IGCGGFGLVYKAYLPDGTKAAVKRLSGDCG--QMEREFRAEVEAL]
STNNFSQANT IGCGGFGLVYKANFPDGSKAAVKRLSGDCG--QMEREFQAEVEAL]
STNNFSQAN T IGCGGFGLVYKANFPDGSKAAVKRLSGDCG--QMEREFQAEVEAL]
STNNFSQANT IGCGGFGLVYKANFPDGSKAAVKRLSGDCG--QMEREFQAEVEAL]
STNGFSQAN T IGCGGFGLVYKANLPDGSKAAVKKLSGDCG--QMEREFQAEVEAL]
STNNFSQAN T IGCGGFGLVYKANFPDGSKAAVKRLSGDCG--QMEREFQAEVEAL]
STNNFSQAN T IGCGGFGLVYKANFPDGSKAAVKRLSGDCG--QMEREFQAEVEAL]
STNEFSQANT IGCGGFGLVYKANLPDGSKAAVKRLSGDCG--QMEREFQAEVEAL
STNNFNQANIIGCGGFGLVYKﬁILTNGTKAAVKRLSGDCG——QMEREFQAEVEAL
STNNFNQAN T IGCGGFGLVYKARL TNGTKAAVKRLSGDCG--QMEREFQAEVEAL]
ATCNFNQAN I IGCGGFGLVYKASLPNGSKAAVKRLTGDCG--QMEREFQAEVEAL
STNNFNQAN T IGCGGFGLVYKAYLPNGAKAAVKRLSGDCG--QMEREFQAEVEAL]
STNNFNQAN T IGCGGYGLVYKANLPNGAKAAITKRLSGDCG--QMEREFQAEVEAL]
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GVSLLKWDVRLKIAQGAARGLAYLHKGCQPNIVHRDIKT]
GNSALKWDVRLKIAQGAAHGLAYLHKDCEPY IVHRDIKS|
ESAALKWDARLKTAQGAARGLAYLHKGCEPF I'VHRDVKS
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SFGVLVLEVLSRRRP-VDACRRGG IRDLVPWVEGMQATGRGIEIVDPLLLQNYSEVDALEEMLRVLDVACYCVDSCPQRRPGIEEVVAWLDAV
SFGVVLLELLTGKRP-VDVCKSKGCRDLVSWVVQMKREKKEEE I FVPF-LWSKEHE---KQLLQVLE IACKC I1DQDPKQRPS IGQVVLWLDSV
SFGVVLLELLTGKRP-VGVLIVK--WDLVSWTLQMQSENKEEQ I FDKL - IWSKEHE---KQLLAVLEAACRC INADPRQRPP IEQVVAWLDGI
SFGVVLLELLTGRRP-MDVSKAKGSRDLVSYVLQMKSEKKEEQIFDTL - IWSKTHE---KQLFSVLEAACRCISTDPRQRPSIEQVVAWLDSV
SFGVVLLELLTGKRP-VDVSKSKGSRDL I SWWLQMKSEKKEEQ I FDRL - IWSKAHE---KQLLSVLEITCKCISADPRQRPSIEEVVSCLDKV
SFGVVLLELLTGKRP-VDVSKSKGSRDL I SWWLQMKSEKKEDQ I FDRL - IWSKAHE---KQLLLVLE IACKCISPDPRQRPSIEQVVSSLDNV
SFGVVLLELLTGRRP-VDVSKFKGSRDL I SWWLQMKSEKKEEQIFDSL - IWSKTHE---KQLLSVLETACKCISTDPRQRPSIEQVVSCLDNV
SFGVVLLELLTGRRP-VDVSRSKGSRDL I SWVLQMKSERKEEQIFDSL - IWSKAHE---KQLLSVLETACKCISADPRQRPSIEQVVSCLDNS
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SFGVVLLELLTGRRP-VEVCKGKACRDLVSWV IQKKSEKREEE I IDPA-LWNTNSK---KQILEVLGITCKCIEQDPRKRPSIEEVSSWLDGV
SFGVVLLELLTGRRP-VEVIKGKNCRNLVSWVYQMKSENKEQE I FDPV- IWHKDHE---KQLLEVLATACKCLNQDPRQRPSIEIVVSWLDSV
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Supplemental Figure S5. Alignment of PSKR2 orthologs from higher plants and mosses.

The intracellular sequences from 37 LRR-RLKs with highest similarity to Arabidopsis

PSKR2 were identifed from the Phytozome database. The positions of the phosphorylation

sites identified in Arabidopsis thaliana PSKR1 are indicated. Green denotes sites identified

in PSKR1 in planta and magenta those identified in vitro. Indicated in blue is the T890 that is
also transphosphorylated by E. coli. Squares indicate unambiguous residues whereas
circles indicate phosphorylation sites whose position was not confirmed. Red indicates a

conserved residue at the respective position in PSKR2 orthologs and yellow a functionally

conserved S/T or Y residue in PSKR2 orthologs.
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Supplemental Table 1

Supplemental Table 1. Identification of a single phosphorylation at T890 of Hg-PSKR1-K762E

protein by LC-ESI MS.

Peptide Properties
Phospho- Search Phospho-
Sequence Start | End Sit':a Engine pQOSPh?,RS SitF:e MH+ [Da] | RT [min] HCEITE
Equalling | Score [%] G 1] Position =g
HVSTDLVGTL 891 900 no 100,0 50 - 1121,52 63,45 1,40E+006
MSPYETHVST 885 894 yes 100,0 95,9 890 1231,47 42,65 2,19E+005
MSPYETHVSTDLV 885 897 yes 100,0 100 890 1574,64 56,63  1,55E+007
MSPYETHVSTDLVGTL 885 900 yes 100,0 99,4 890 1845,80 67,08  3,97E+007
MSPYETHVSTDLVGTL 885 900 yes 100,0 87,9 890 1829,80 69,51 2,21E+006
RLMSPYETHVST 883 894 yes 100,0 100 890 1516,65 45,45  3,41E+006
RLMSPYETHVST 883 894 yes 100,0 86,3 890 1500,65 50,14  9,14E+005
RLMSPYETHVSTDLV 883 897 yes 100,0 85 890 1843,83 58,46  7,63E+006
RLMSPYETHVSTDLV 883 897 yes 100,0 99,9 890 1827,84 63,04 1,28E+006
RLMSPYETHVSTDLVGTL 883 900 yes 95,7 99,5 890 2114,98 66,42  5,53E+006
RLMSPYETHVSTDLVGTL 883 900 yes 100,0 100 890 2098,99 62,68  3,19E+007




Supplemental Table 2

Supplemental Table 2. Verification of the extent of phosphorylation between Hg-PSKR1-KD and
He-PSKR1-K762E. A semi-quantitative label-free (precursor area) and spectral counting approach
(SPC) was performed.

Peptide Properties

Phospho- | Search Ratio Ratio
Origin Sequence Start | End site Engine Pg”""?,Rs Phospho- |y, o1 | RTming | P8CUTSO" | Samplevs | PSMs [ Sample vs
i > core [%] |Site Position| Area

Equalling | Score [%] Control Control
Sample HVSTDLVGTL 891 900 yes 68.4 59.9 894 1.121,52 61,88 2,52E+007 94,8 19 90,5
Control HVSTDLVGTL 891 900 no 100,0 50 - 1121,52 6345  1,40E+006 52 2 9,5
Sample MSPYETHVST 885 894 yes 100,0 76,1 890 1.231,47 40,89 1,74E+007 98,8 25 96,2
Control MSPYETHVST 885 894 yes 100,0 95,9 890 1231,47 42,65  2,19E+005 1,2 1 3,8
Sample MSPYETHVSTDLV 885 897 ves 88,6 84.1 890 1.574,64 55,56 2,16E+008 93,3 44 84,6
Control MSPYETHVSTDLV 885 897 yes 100,0 100 890 1574,64 56,63 1,55E+007 6,7 8 15,4
Sample MSPYETHVSTDLVGTL 885 900 yes 96,5 86,9 890 1.845,80 67,1 2,64E+008 86,9 115 87,1
Control MSPYETHVSTDLVGTL 885 900 yes 100,0 99,4 890 1845,80 67,08 3,97E+007 13,1 17 12,9
Sample MSPYETHVSTDLVGTL 885 900 yes 100,0 98,9 890 1.829,80 66,17 2,01E+008 98,9 34 87,2
Control MSPYETHVSTDLVGTL 885 900 yes 100,0 87,9 890 1829,80 69,51 2,21E+006 1,1 5 12,8
Sample RLMSPYETHVST 883 894 yes 100.0 927 890 1.516,65 44,02 5,81E+007 94,5 42 93,3
Control RLMSPYETHVST 883 894 yes 100,0 100 890 1516,65 45,45 3,41E+006 5,5 3 6,7
Sample RLMSPYETHVST 883 894 yes 100.0 90 890 1.500,65 45.76 1,48E+007 94,2 35 89,7
Control RLMSPYETHVST 883 894 yes 100,0 86,3 890 1500,65 50,14  9,14E+005 58 4 10,3
Sample RLMSPYETHVSTDLV 883 897 yes 88,5 82,1 890 1.843,83 557 8,56E+007 91,8 87 89,7
Control RLMSPYETHVSTDLV 883 897 yes 100,0 85 890 1843,83 58,46 7,63E+006 8,2 10 10,3
Sample RLMSPYETHVSTDLV 883 897 yes 97.1 99 890 1.827,83 58,63 8,32E+007 98,5 70 92,1
Control RLMSPYETHVSTDLV 883 897 yes 100,0 99,9 890 1827,84 6304  1,28E+006 1,5 6 7.9
Sample RLMSPYETHVSTDLVGTL 883 900 ves 747 833 890 2.114,98 63,6 1,33E+008 96,0 174 88,3
Control RLMSPYETHVSTDLVGTL 883 900 yes 95,7 99,5 890 2114,98 66,42 5,53E+006 4,0 23 11,7
Sample RLMSPYETHVSTDLVGTL 883 900 yes 954 94,5 890 2.098,99 64,98 2,40E+008 88,3 87 97,8
Control  RLMSPYETHVSTDLVGTL _ 883 900 yes 100,0 100 890 2098,99 62,68  3,19E+007 11,7 2 2,2




Supplemental Table 3

Supplemental Table 3. Identification of two to three in planta phosphorylation sites (S698,
S696/S698 and S886 or S893) of immunoprecipitated PSKR1-GFP by LC-ESI MS.

Peptide Properties

Phospho-| Search hosphoRS Phospho- Precursor
Sequence Start | End | Site Engine | PoOSP 7 Site | MH+ [Da] | RT [min] | "'y

Equalling | Score [%] GRS Position rea
RSGEVDPEIEESESMNRK 685 702 yes 100,0 99,4 698 2171,92 27,01 7,94E+006
RSGEVDPEIEESESMNRK 685 702 yes 100,0 97,7 698 2187,92 23,57 7,71E+006
SGEVDPEIEESESMNRK 686 702 yes 95,2 89,8 698 2015,82 30,13  1,55E+008
SGEVDPEIEESESMNRK 686 702 yes 73,9 81,1 698 2031,82 26,36 1,34E+008
SGEVDPEIEESESMNRKELGEIGSK 686 710 yes 81,8 99,8 698 2829,24 41,59  1,89E+008
SGEVDPEIEESESMNRKELGEIGSK 686 710 yes 82,4 85,2 698 2845,24 38,73  2,06E+008
SGEVDPEIEESESMNRKELGEIGSK 686 710 yes 100,0 100 696&698  2925,20 38,63  4,40E+007
RLMSPYETHVSTDLVGTL 883 900 yes 100,0 74,7 893 2098,99 53,63  5,06E+006
RLMSPYETHVSTDLVGTL 883 900 yes 100,0 99,4 886 2114,98 49,76  8,96E+006

LMSPYETHVSTDLVGTLGYIPPEYGQASVATYK 884 916 yes 25,0 49,4 886 3683,72 58,87  3,29E+006




Supplemental Table 4

Supplemental Table 4. Accession numbers of the AtPSKR1 orthologs identified from the
Phytozome database and the respective protein accessions in NCBI. The asterisk
indicates = 97% identity to the Phytozome sequence.

Organism Accession Phytozome v10 Accession NCBI
Physcomitrella patens Phpat.001G165500.2 -
Selaginella moellendorffii 121260

Amborella trichopoda

evm_27.model.AmTr_v1.0_scaffold00029.177

XP_006847965*

Brachypodium distachyon

Bradi3g49370.1

XP_003575411

Oryza sativa

LOC_0s02g41890.1

Panicum virgatum

Pavir.Ga00206.1

Setaria italica

Si016177m

XP_004953174*

Sorghum bicolor

Sobic.004G222100.1

XP_002454207*

Zea mays GRMZM2G080537_T01 AFW72422
Aquilegia coerulea Aquca_002_01421.1 -
Mimulus guttatus Migut.E00603.1 EYU30259*

Solanum lycopersicum

Solyc01g008140.2.1

XP_004228537*

Solanum tuberosum PGSC0003DMT400042178 XP_006348541*
Vitis vinifera GSVIVT01014303001 CBI20272
Eucalyptus grandis Eucgr.J01778.1 KCW52373

Populus trichocarpa

Potri.008G144700.1

XP_002312507*

Linum usitatissimum

Lus10005403

Manihot esculenta

cassavad.l_027914m

Ricinus communis

29801.m003229

XP_002518809*

Carica papaya

evm.model.supercontig_2.62

Gossypium raimondii

Gorai.005G151100.1

Theobroma cacao

Thecc1EG011306t1

XP_007045577

Arabidopsis lyrata

484148

XP_002876804

Arabidopsis thaliana

AT2G02220.1

Q97ZVR7

Boechera stricta

Bostr.0556s0048.1

Brassica rapa

Brara.F03427.1

Capsella grandiflora

Cagra.2767s0007.1

Capsella rubella

Carubv10019052m

XP_006292801

Eutrema salsugineum

Thhalv10003581m

XP_006395801

Citrus sinensis

orangel.1g035998m

XP_006470905*

Citrus clementina

Ciclev10004232m

XP_006420664

Cucumis sativus

Cucsa.229250.2

XP_004140449

Glycine max

Glyma.13G275100.1

Malus domestica

MDP0000142599

XP_008340497

Medicago truncatula

Medtr2g078810.1

KEH38700

Phaseolus vulgaris

Phvul.005G073800.1

XP_007149480*

Prunus persica

ppa000729m

XP_007227028




Supplemental Table 5

Supplemental Table54. Accession numbers of the AtPSKR2 orthologs identified from the
Phytozome database and the respective protein accessions in NCBI. The asterisk
indicates = 97% identity to the Phytozome sequence.

Organism

Accession Phytozome v10

Accession
NCBI

Physcomitrella patens

Phpat.014G063600.1

Selaginella moellendorffii

121260

Amborella trichopoda

evm_27.model. AmTr_v1.0_scaffold00160.2

XP_006849388

Brachypodium distachyon

Bradi1g59360.1

XP_003561510*

Oryza sativa

LOC_0s04g57630.1

Panicum virgatum

Pavir.Bb00088.1

Setaria italica

Si031967m

XP_004955312*

Sorghum bicolor

Sobic.002G006100.1

XP_002459218*

Zea mays

GRMZM2G120574_TO1

XP_008651929*

Aquilegia coerulea

Aquca_036_00102.1

Mimulus guttatus

Migut.H01950.4

EYU26371*

Solanum lycopersicum

Solyc07g063000.2.1

XP_004244239*

Solanum tuberosum PGSC0003DMT400032398 XP_006348262*
Vitis vinifera GSVIVT01014303001 -
Eucalyptus grandis Eucgr.F01155.2 KCW67382*
Populus trichocarpa Potri.011G116900.1 XP_002317487
Linum usitatissimum Lus10009213 -

Manihot esculenta

cassava4.1_000747m

Ricinus communis

29668.m000312

XP_002528241*

Carica papaya

evm.model.supercontig_2.62

Gossypium raimondii

Gorai.002G068500.2

Theobroma cacao

Thecc1EG031592t1

XP_007021540*

Arabidopsis lyrata

495467

XP_002864288

Arabidopsis thaliana

AT5G53890.1

Q9FN37

Boechera stricta

Bostr.26833s0888.1

Brassica rapa

Brara.J00880.1

XP_009119929*

Capsella grandiflora

Cagra.2460s0051.1

Capsella rubella Carubv10025797m XP_006279563
Eutrema salsugineum Thhalv10012554m XP_006401649
Citrus sinensis orange1.1g001591m XP_006464783*
Citrus clementina Ciclev10007314m XP_006451809

Cucumis sativus

Cucsa.032510.1

XP_004146245"

Glycine max

Glyma.13G275100.1

XP_006594757*

Malus domestica

MDP0000950533

XP_008349995*

Medicago truncatula

Medtr2g078810.1

Phaseolus vulgaris

Phvul.005G073800.1

Prunus persica

ppa000652m

XP_007213710




