





bioRxiv preprint doi: https://doi.org/10.1101/692228; this version posted July 5, 2019. The copyright holder for this preprint (which was not
certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under
aCC-BY-ND 4.0 International license.

A pCASP1:CASP1-GFP
Col cifl cif2
CIF2 oM 0O M 1 M
B sgn3
Col sgn3 SGN3"T-mVenus SGN3%-mVenus
o

Fig. S5. The GSO1/SGN3 6x mutant fails to complement the sgn3 Casparian strip phenotype.
(A) Casparian strip domains are visualized in Col (WT) and cif1 cif2 with or without CIF2. Scale bar = 20
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Fig. S6. Two hydroxylprolines in CIF2 play no major roles in GSO1/SGN3 binding. (A) Details of the interaction between hydroxyproline residues of CF2
7! (yellow, in bonds representation) and the SGN3 ectodomain (blue ribbon diagram). Hydrogen bonds are depicted as dotted lines (in magenta), a 2F ,-F. omit
electron density map contoured at 1.5 o is shown alongside (gray mesh). (B) Quantitative analyses of number of holes in Casparian strip domains per 100 pm in
cifl cif2 double mutants treated with CIF peptide-variants (n=12 for each condition). Different letters indicate statistically significant differences (p <0.05, one-way
ANOVA and Tukey test) (C) GCI assays of hydroxyprolinated CIF variants versus SGN3 wild type ectodomain. Sensorgrams are shown with raw data in red and
their respective fits in black. Table summaries of kinetic parameters are shown alongside (k. association rate constant; kg, dissociation rate constant; Kg,
dissociation constant).
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CIF1(AT2G16385) 63 - DYGNNSPSPRLER--PPFKLIPN - 83
XP_006298822_2(Capsella rubella) 64 - DYGYNRPAPRLER--PPFKLIPN - 84
XP_020252307.1(Asparagus officinalis) 65 - DYGNYDPSPSLAK--PPFKLIPN - 85
XP_002313779.1(Populus trichocarpa) 74 - DYGNYKPAPALVR--PPFKLIPN - 94
KRH20797.1(Glycine max) 47 - DYGRYDPSPSLSK--PPFKLIPN - 67
XP_003573075.1(Brachypodium distachyon) 72 - DYGSYDPSPSMEK--PHFKLIPN - 92
XP_014493411.1(Vigna radiata) 72 - DYGRYDPSPSLSK--PPFKLIPN - 92
XP_006423371.1(Citrus clementina) 69 - DYGRYDPSPALVK--PPFKLIPN - 89
XP_004230978.1(Solanum lycopersicum) 64 - DYGRYDPTPALSK--PPFKLIPN - 84
XP_025791581.1(Panicum hallii) 78 - DYG1YDPSPSMDK--PHFKLIPN - 93
XP_015649760(0ryza sativa) 74 - DYGTYDPTPTMAK--PHAKEIPN - 94
CIF2(AT4G34600) 63 - DYGHSSPKPKLVR--PPFKLIPN - 83
XP_022546197.1(Brassica napus) 60 - DYGHFSPTPRLVR--PPFKLIPN - 80
XP_006284859.1(Capsella rubella) 62 - DYGQYTPKPKFVR--PPFKLIPN - 82
XP_023770428_1(Lactuca sativa) 72 - DYGRPDPAPTFVK--PPFKLIPN - 92
XP_024968111.1(Cynara cardunculus) 76 - DYGRPDPAPTFVK--PPFKLIPN - 96
CIF3(AT5G04030) 45 - DYGSWSPTPKIPR--RSPAPIPH - 65
XP_006398862.1(Eutrema salsugineum) 54 - DYGSWSPTPKVPR--GSPAPIPH - 74
XP_006398862.1(Arabidopsis lyrata) 45 - DYGSWSPTPKIRR--GSPAPIPH - 65
XP_006286755.1(Capsella rubella) 52 - DYGSWTPSPRVGR--SSLTPIPH - 72
CIF4(AT1G28375) 67 - DYGFWNPSPVYGGGFPYPGPVPH - 89
XP_002890773.1(Arabidopsis lyrata) 68 - DYGFWNPSPVYGGGFPYPGPVPH - 90
XP_006415664.1(Eutrema salsugineum) 68 - DYGFWNPSPVYGGGFPYPGPVPH - 90
XP_006306343.2(Capsella rubella) 69 - DYGFWNPSPVYGGGFPYPGPVPH - 91
XP_013655381.1(Brassica napus) 67 - DYGFWNPSPVYGGGFPYPGPVPH - 89
XP_018465743.1(Raphanus sativus) 67 - DYGFWNPSPVYGGGFPYPGPVPH - 89
B
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Fig. S7. CIF3 and CIF4 orthologs are present in other plant species. (A) Multiple sequence alignment of CIF1-4 from Arabidopsis thaliana and their putative

orthologs from other plant species. Sequences were obtained from NCBI (https://www.ncbi.nlm.nih.gov/) and aligned with the program T-coffee (version 12.0)

(50). The conserved sulfated tyrosine is highlighted in red, hydroxyprolines in yellow, the conserved isoleucine in orange, and the C-terminal asparagine or histidine
residue in blue. (B) Phylogenetic tree of CIF peptides prepared with the program BIONJ (51).
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Fig. S8. Overview of the CIF mutant alleles used in this study.

Schematic models of the CIF genes and their mutant alleles. Single base pair insertion points (indicated by red uppercase letters) are shown together with their
neighboring sequences. The T-DNA (gray box) insertion point is indicated in CIF3 locus.
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Fig. S9. A number of serk and nik co-receptor loss-of-function mutants display no apparent Casparian strip defects.
PI penetration assay with several serk and nik single and/or multiple mutants. Barrier functions were scored by counting the cell numbers until PI became
impermeable to the steles.
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SERK1 vs SGN3"T - CIF1 SERK1 vs GSO2 - CIF1 analyte on chip ligand Kd
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SRF3 GS02 CIF3 n.d.
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Fig. S10. GSO1/SGN3 and GSO2 bind SERK1 and 3 co-receptor kinases in the presence of CIF peptides. GCI assays of co-receptor candidates versus GSO1/
SGN3 and GSO2 ectodomains in the presence of CIF peptides. Sensorgrams are shown with raw data in red and their respective fits in black. Table summaries of
kinetic parameters are shown (k,, association rate constant; kg, dissociation rate constant; Kg, dissociation constant; n.d., no detectable binding).
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EFR vs SERK3 + elf18 FLS2 vs SERK3 + flg22
Ka 4,08 x 10 M'st Ka 5.60 x 10° Mst
kg 1.69x 10°s* Ky 2.09x10%s?
Ky 4.1uM Ky 380 nM

PEPR1 vs SERK3 + pepl PEPR1 vs SERK1 + pepl
Ky 2.65 x 10* Mt Ka 2.32 x 10* Ms?
Kq 9.34x10%s? kg 3.22x10°st
Ky 3.5nM Ky 1.4nM

Fig. S11. The LRR-RKs EFR, FLS2, PEPR1 bind SERKs with very different binding affinities and -kinetics. GCI assays of SERK co-receptors versus
different, known LRR-RKs in the presence of their cognate peptide ligands. Sensorgrams are shown with raw data in red and their respective fits in black. Table
summaries of kinetic parameters are shown (k,, association rate constant; kq, dissociation rate constant; Kq, dissociation constant).
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Fig. S12 Expression analysis suggests putative functions for CIF3 and CIF4 outside Casparian strip formation / embryo development. Expression-pattern
images of CIF3 (A) and CIF4 (B) were generated with the AtGenExpress eFP (https://bar.utoronto.ca/eplant/, (52)) using the publically available microarray data
(53, 54). CIF3 appears to be expressed at embryo stage and in cotyledons, while CIF4 shows strong expression in early stage flowers and in stamens.



