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BACKGROUND

(a) Pollen — stigma interaction (b Pollen tube guidance
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(c) Pollen tube reception (d) Gamete fusion
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ATTRCTANT

AtLURE1s
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ATTRCTANT RESPONSE-PRK6 (pollen-specific receptor kinase 6)

AtLURE1s receptor PRK6 (pollen-specific receptor kinase 6)
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AtLURE1.2 specifically interacts with AtPRK6XRR
Interaction between AtLURE1.2 and AtPRK6'RR is mediated by a
combination of polar and hydrophobic contacts

Takeuchi et al. Nature 2016
Zhang et al. Nat Comm 2017
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PRK FAMILY
PRKs in ovular guidance——PRK1/3/6

Col-0 prk1 prk6

prk3
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*  prkl prk3 double mutations as well as a prk6 single mutation impaired the response to AtLURE1.2
*  Expression of PRK3 in prk3 prk6, which showed similar tip localization to that of PRK6, restored the growth defect but
not the wavy response to AtLURE1

Takeuchi et al. Nature 2016 »
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Phylogenetic analysis




Phylogenetic tree of plant PRKs
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AlyPRLK1
AthPRK2
AlyPRLK2
AthPRK4
AlyPRLK4
AthPRKS
AlyPRLKS
AthPRK7

Aly 020873033.1 LRR RLK

0saPRKLS
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ATPRKS
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AlyPRKG

Smo 0029397642

@ Smo 024520573 1

Ppa 0243653621
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Aly 0028711411
Smo 002965457 2
Smao 024521350 1
Ppa 0244027701
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Ppa 0243615221
FPpa 0243698401
Ppa 0243875001
Cre 0016379211
Cre 001692915.1
Cre 001637081.1
Cre 0016920751
Cre 0016950741
Cre 0017022201

Ath - Arabidopsis thaliana, )57+

Aly — Arabidopsis, lyrata, 24 &5 5+

Osa - Oryza sativa, 7K#

Smo - Selaginella moellendorffii, T Fa+548
Ppa — Physcomitrella patens, 7|\ 37 #i &%
Cre-Chlamydomonas reinhardltii , 3 B&=14% 5%
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Phylogenetic tree of AtPRKs
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Multi sequence alignment of AtPRKs

AtPRKTH-676
AtPRK4/M1-679
AtPRKS/M1-686
AtPRK1/1-662
AtPRK2/1-647
AtPRK&M1-644
AtPRK&/M1-659
AtPRK3M1-633

AtPRKTA-676
AtPRK4M1-679
AtPRKS1-686
AtPRKA/M-662
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AtPRK&M1-644
AtPRKEM-6859
AtPRK31-633

AtPRKTH-676
AtPRK4/M1-679
AtPRKS/M1-686
AtPRK1/1-662
AtPRK2/1-647
AtPRK&M1-644
AtPRK&/M1-659
AtPRK3M1-633

AtPRKTM-676
AtPRK4M1-679
AtPRKS/1-686
AtPRKAM-662
AtPRK2/1-647
AtPRK&M1-644
AtPRKEM-6859
AtPRK3M1-633

LRR domain

T--mme e - MTRDDKFP- IV¥YS------ LLLIVLLF------ WSP | YGDGDADALLKFKSSLVMNA- - 5SS LGGWDSGEPPCSGDKGEDS KIWKGYMESNG- SMFALRLENMS LSGELDVOALGS | RGLKS ISFMRNHFEGK |PRG I DGLYSLAHLY LAHNOQF TGE IDGELESGMKALLKVHLEGMRF
1TMLTWETPVYMLASNTASTKKLAF |- -T-TFLIIVLCPVTMYMSQPQADYLPLPASDADCLLRFEDTLVMA- -SF ISSWDPS | SPCKEM- - - SENWFGVLEYTG- NMWGLOLEGMGLTEKLDLEPLAA | KNLRTLS FMNNKFNGSMPS - VKNFGALKSLYLSNMNRFETGEIPADAFDGMHHLKKLLLAMNNAF
1 MRMNEDPFTLACNTALKKMNLPSCIFI- 1 IFISVLCPVAMS- - ----- QVVVPDSDADCLLRFEDTLANG- - SEFRSWDP LSSPCQGHM- - - TANWFGVLES - N- YMANGLOLEGMGLTEK LNLDPLVPMKNLRTIIS FMNNMNFNGPMPCQ - VKRFTSLKSLYLSNMRESGE IPADAFLGMP LLKK I LLAMNNAF
1----- MPPMQA- - ---- RTLSWV--YN--VMVPLVCLLLFF------ STPTHGLSDSEAILKFKESLVVGQEMNALASWMAKSPRET - ------- WSBVLENGG- SMVRLAMENLELSGS ID IEALSGLTSLRTLSFMNNKFEGP FPD- FKKLAALKSLYLSNNQFGGDIPGRAFEGMGNWLKKVHLAQNKF
1-------- MES------ R CLMFWVS IVSVF------ FMVYMNGYSETETLLKFKENSLY | GRANALESWHRRNPPCK - - - - - - - - WTGYLEDRG- FMWAVGLRLENLELSGS ID IEALMGLNSLERSLSF | NNKFKGPFPE - FKKLVALKSLYLSNMQFDLEIPKDAFDGMGNLKKLHLE QNNF
LR I I I MAVAWL WP IVLSLT------ ALSAMNS I TESESLLKFKKSLMNT - K- SLDSWTPESEPCGA- - - -SORWIGLLCNKN- SMFGLQ |EQMGLSGKVDVAPLKDLPSLRT IS IMNNSFSGD IPE- FNRLTALKSLY | SGCNRFESGNIPSDYFETMYS LKKAWLS NNHF
LI I MAAAYVLNPGFFLLILLLSFS|------ SPSLOYVSESEPLVRFKMSVK I T- KGDLMNSWREGTDPES - - - - - - GKWFG | YCOKGLTMSG IHVTRLGLSGT | TVDDLKDLPNLKT IRLDNMNLLSGP LPH- FFKLRGLKSLMLSNMNS FSGE |RDEF FKDMS KLKRLF LDHMKF
T MTAVLFLCFLLICFSF------ TPSLONVSESEPLVRFEKRSVMIT- KGDLMSWRTGTDREM- - - - - - GKWFG | YECOKGATMSG IHVTRLGLSGT INIEDLKDLPNERT IRLDNMLLSGP LPP - FFKLPGLKSLLESMNNS FSGEIADDF EKE TP QLKRVF LDMMR L
| 1
161 SGEIPESLG- KLPKLTELMNLEDMMF TGKIPAFKQK - - NLVTVNVANNQLEGRIPLTLGLM- -MI TFFSGNKGLCGAP LLPCRYTRPPFF----------------------- TYFLLALT I - LAVYVLITVFLSYC | LSRRAGKGQDA- - - - - - | QNHGVGH- - FHGAVYGQPEQQQHSEKSSQDSKYY
180 RGSIIPSSLA-YLPMLLELRLNGNQFHGE IPYFKQK- - DLKLASFENNDLEGP IPESLSMM- - DPYSFSGNKNLCGPPLSPCSSD- SGSSPDLPSSPT------ - - EKMKM- QSFFITAIVLIVIGI TLMIISLVVC I LHTRRRK--SL------ SAYPS-AG---QDRT-E----KYNYD---QSTDKD
174 RGTIPSSLA-SLPMLLELRLNGNQF QGQIFSFQQAK- - DLKLASFENNDLDGP IPESLREMNM- - DPGSFAGNKGLCDAPLSPCSS5 - SPGVPVYVPYSPVDPKSTSPPTGKKA- GSFYTLAT ILIVIGI LV I TALVFCFVQSRRRMN--FL------ SAYPSSAG---KERI-E----S8YNYH---Q3TNKN
159 TGQIPSSVA-KLPKLLELRLDGNOF TGEIFEFEHQ- - - LHLLMLSNNALTGP IPESLSMT- - DPKVFEGNKGLYGKP LETECDSPY IEHP - - PQSEARPKS- - - - - - - SS-RGPLVIT-AIVAALTILIILGY IFLLMNRS YKNKKPRL- - - - - - AVETGPSS- - LQKKT-G- --- IREAD- - - QSRRDR
149 |GEIPTSLY-KSPKLIELRLDGHNRF TGQIFEFRHH- - - PNMLNLSNNALAGQ [PMSFSTM- - DPKLFEGNKGLCGKP LDTKCS5PYNHSS - - EPKSSTEKT- - - - - - - SS-KFLY I VAAAVAALAASLI I IGYYIFLIRRRKKKQPLL------ SAEPGPSS- - LAMRA-G- - -- |QESE- - -RGQGSY
151 SGLIP ISLATTLPMNLIELRLENNQF IGSIPMFTQT- - TLAIVDLSNNGQLUTGE IPPGLLKF - - DAKTFAGNSGLCGAKLSTPCPOPKMNSTA- - - - - - - - - SITIEGTMKDAMKSKYFLAFST- - LGYLL IVVL- - VSLAFRKKKKKRRRKKARRTSEQDNSDDQOQ IQVTVEG- - - - - SMSSR--------
157 EGS|IPSS I T- QLPQLEELHMASNMNLTGE IFPEF GSMKNLKYLDLS TNSLDG | VPQS IADKKNLAVNLTENEYLCGPVV@)’GCELNDPQEGQPPSKPSSSVPETSNKAA INAITMYS ISL--LLLFFIIM----GVIKRRNKK- - KNPDFRMLANNRENDVY - -EVRISE- - - - - SSSTTAKRSTDSS
152 SGKIFASLM- QLAGLEELHMQGNQF TGEIFPLTDGNKYLKS LDLSNNDLEGE IR I T | SDRKNLEMKFEGNARLCGSF LM IECDEKFSS----------- -~ TGSGMNEKMNNTAKATFMY I LF--LLIFLFVY----Al I TRAWKKK- - RGPEFRMLGKDHLSDQESVEVRVPD- - - - - S1----KKPIDSS

PRK6-AtLURE1 binding site kinase domain

313 RKLANETVQRDSTATSGA ISVGGLS - PDEDKRGDORKLHFVRNDOERF TLODMLRASAEVLGS - - - - - - - - - - - GGFGSSYKAALSSGRAVVVKRFRFMSN I GREEFYDHMKK | GRLSHPMNLLP L | AFYYRKEEKLLVTNY | SNGSLANLLHAMNRTPGQVVLDWP | RLKIVREGYTRGLAYLYRVFPDLN
I KAA- - - - - - - - DSYTSYTS----R-RGA-VYPD-QNKLLFLQDD | QRFDLODLLRASAEVLGS - - - ------ - - GSFGSSYKTG INSGOMLMVKRY KHMNNYGRDE FHEHMRELGR LKHP NLLP | VAYYYRREEKLL | AEFMPNRSLASHLHAMNHS VDQP GLDWP TRLKI | QEBVAKGLGYLFMNELTTLT
3T NKP--------- AESVMH-T----R-RGS-MPDPGGRLLFVRDD | GRFDLODLLRASAEVLGS - - - - - - --- - - GTFGASYKAA ISSGOTLMVKRYKHMNNYGRDEFHEHMRELGRLMHP N | LP LVAYYYRREEKLLVTEFMPNSSLASHLHAMMN- - - SAGLDW | TRLKI | KEVAKGLSYLFDELPTLT
315 KKAD- - ----- HRKGSGTTK- - - -R-MGAAAGVENTKLSFLREDREKFDLQDLLKASAE LGS - - - -------- GCFGASYEAVLSSGOMMVYERF KQMNNAGRDEFQEHMKRLEGRLMHHNLLS | VAYYYRKEEKLLVCDFAERGS LA INLHSMNGQS LGKPSLDWP TRLKIVKEVAKGLF YLHQDLPS LM
06 - - HSQ- - - - N-RAAKKMIHTTKLSFLRDDKGKFELODLLKASAE LGS - - - -------- GCFGASYKTLLSMGSVMMVKRF KHMNS AG | DEFQEHMKRELGRLMHENLLP | WVAYYYKKEEKLFVSDFVANGS LAAHLHGHKS LGOPSLDWP TRF NIVKEYGRGL LY LHKNLPS LM
310QS------- RSSRSG----------- ELNKGVAGTSDLYMVNKEKGVFRLSDLMKAAAHVLGNP GGGSNRPRSSGGYVES AYKAVLSNGY TWVVVERY TYMNQYSVDYFDKE | RKLGS LOHKNYLTP LAYHFROQDEKLLVFEFYPNLNLLHREHGDHEEF - - QLDWP SRLK] |1 QG | ARGMWY LHRELGF LN
330 RKRGGHSDDGS TKKGVSN | GKGGNGGGGGALGGGMGD | IMVNTDKGSFGLPDLMKAAREVLGM- - - - - - - - - - - GSLGSAYKAVMTTGLSVMVKR | RDMNQLAREFPFDVEMRRFGKLRHPN I LTPLAYHYRREEKLYVVSEYMPKSSLLYVLHGDRG | YHSELTWATRLKI | QGVAHGMKFLHEEFASYD
310 KKRS - - NAEGSSKKGESHNGKG- - - - AGGGPGSGMGD | IMVNSEKGSFEGLPDLMKAAREVLGM- - - - - - - - - - - GSLGSAYKAVMAMNGLSVMVKR | RDMMNKLAREAFEDTEMORFGKLRHPNYLTP LAYHYRREEKLVVSEYMPKSSLLYVEHGDRGYYHSELTWATRLKI | QGVARGMDFLHEEFASYD
490 LPHEGHLKSSNYLLDPMFEPLLTDYALYPVVHNRDOS QOFMVYAYKAPEFTQGO- - DRTSRESDVWS LG IL I LE I LTGKFPAMY LRQGKGADDE LAAWVE SYARTEWTADVFDKEMKAGKEH- - - -EAQMLKLLKIGLRECDAD |EKR |ELHEAVDR |IEEVDRDAGGGOESVRSSYVTASDGDHRSSRAMTEE
496 |PHGHLKSSNYYLDESFEPLLTDYALRPVMMNSEQSHNLMI SYKSPEYSLK- - GHLTKETDVWNCLGYL | LELLTGRFPEMYLSQGYDANMS LY TWWSNMVKEKKTGDVFDKEMTGKKNC- - - - KAEMLNLLK | GLSECEEDEERRMEMRDAVEK IERLK - EGEF -DNDFAST- - - - - THMYVFASRLI1DDD
496 |PHGHMKSSN | VLDDSFEPLLTDYALRPMMSSEHAHNFMTAYKSPEYRPSKGO | I TKKTDVMWCFGVL | LEVLTGRFPEMYLTQGYDSMNMS LY TWWVNDMVKEKKTGDVFDKEMKGKKNC - - - - KAEM INLLK | GLRECEEEEEREMDMREYVEMVEMLR - EGES - EDDF GEMDHRGTHMNYYSSMLLDDD
481 APHGHLKSSNVLLTKTFEPLLTDYGL IPL INQEKAQMHMAAYRSPEYLQH- - RRITKEKTDVWGLGILILEI LTGKFPAMFSQ- - - SSEEDLASWVNSGFHGYWAPSLFDKGMGKTSHC- - - -EGQ I LKLLTIGLNECEPDVEKRELD | GAAVMEK IEEL - KEREGDDDDFYSTYVSETDG- - RSSKGESCE
462 APHGHLKSSNYLLSEKFERPLLMDYGL IPMIMNEESAQE LMVAYKSPEYVKG- - SRVTKETDVWWGLGVL I LEI LTEGKLLESFSQVDKESEEDLASWYRSS FKGEWTQELFDQEMGKTSNG- - - -EAH I LNLMRIGLSECEVDVEKRLD | REAVEKMED LMKEREQGDDDFYSTYASEADG- - RSSRGLSSE
479 LPHGMNLKSSN | FLAEDGEPL | SEFGLOKL INPDAQSQSLVAFKSPEADRD- - GTVSAKSDVFSFGVVVLE | LTEGKFPSQYAGLMNMRAGGANLYEWLGSALEQGGWMDLLHPMYYTAAAEDK IMEEE IENVLRIGVRETREDPDQRPHMTEYMDELT IEDSM- - - - - DOFITIET----------------
508 LPHGNLKSSNVLLSETYEPL | SDYAFLPLLOPSNASQALFAFKTRPEFAQT- - QQVSHKSDVYCLGI | [LEILTGKFPSQYLNM- GKGGTD | VOWYQSSVAEQKEEEL IDPE | VHMTESM- - - - ROMVELLRVGAAC | ASNPDERLDMREAMRR IEQVKT - - - - - - - - - - - oo oo oo oo
482 LPHGNLKSSNYLLSETYERPL | SDYAFLPLLGPNNASQALFAFKSPEFVAN- - QQVSPKSDVYCLG | I VELEVMTGKFPSQYLNT- GKGGTD | VEWVQSS | AQHKEEEL IDPE | ASMTDS | - - - - KAMVELLR I GAAC | ASNPNERQNMKE IMRRIERVTL- - - - - -----------mmmmaoe oo
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Structure analysis

TR Z J’ -‘3
87N I g
3 EKIN TY



Mutant structure prediction of PRKG6
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Mutant structure prediction of PRKG6
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Moleculer docking prediction of mutant PRK6 and AtLURE1.2

WT PRKG6-AtLUREL.2 D234A PRK6-AtLUREL.2 ZDOCKXT 1z FuM
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Moleculer docking prediction of mutant PRK6 and AtLURE1.2

WT PRKG6-AtLUREL.2 D234A N239A 1240A PRK6-AtLURE1.2 ZDOCKX 3500
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Moleculer docking prediction of PRK3 and AtLURE1.2
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