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Supplemental Figure S1: Predicted protein alignment of putative plant and yeast FEX1
sequences used in this study. (A) Alignment of predicted FEX sequences. Grey boxes
indicate proposed transmembrane domains as predicted by TCoffee PSI/TM
(Notredame et al., 2000) and TMHMM2.0 (Mdller et al., 2001). Red lettering denotes
conserved amino acids in all sequences. Stars below an amino acid indicate
conservation in all plant sequences, but not in yeast FEX1. Important conserved
sequences for FEX proteins are indicated underneath the alignment. Conserved
Asparagines (N56 and N277) in yeast (Sc) are blue. Corresponding blue N186 and
N373 in AtFEX were changed to A to test functionality of Pores | and Il respectively. In
order of appearance: Saccharomyces cerevisiae, Arabidopsis thaliana, Physcomitrium
patens, Setaria viridis, Arabidopsis halleri, Lactuca sativa, Camellia sinensis, Vitis
vinifera, Coffea arabica, Nicotiana benthamiana, and Solanum tuberosum. (B)
Alignment of the predicted N-terminal regions encoded by the predicted sequence of the
CRISPR/Cas9 mutation (Atfex) and the altered AfFEX constructs tested in yeast DKO.
The CRISPR/Cas9 knock out causes a frameshift mutation which results in premature
termination at amino acid 61. Del7 and Del129 are deletions of 7 and 129 AA
respectively, from the AtFEX N-terminus, used to test rescue in yeast. Plusintron2
represents a predicted protein that could be produced when the second intron is
retained.
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Supplemental Figure S2. An example of the serial dilution spot growth assay with plates containing different concentrations of NaF
for DKO yeast rescued with either P. patens FEX or S. cerevisiae FEX1. The same data are presented in Figure 1 for P. patens.
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Supplemental Figure S3. Examples of genotypic and phenotypic data. (A) dCAPS genotype analysis
where FEX/FEX plants contained a Hinfl site and fex/fex plants did not. (B) Seeds from fex/fex plants
appear empty and do not produce seedlings. Bar is 500 um (C) Yellowing leaves on fex/fex seedling that
has been transferred to plates containing 0.25 mM NaF for 10 d. Green seedlings above were FEX/fex
and FEX/FEX. Arrow points to a chlorotic fex/fex plant. (D) Roots grown on 0 and 1 mM NaF. All grow the
same on 0 mM NaF, but in 1 mM NaF the fex/fex root doesn’t elongate after emergence from the seed
coat. The primary roots of the OX are longer than FEX/FEX in NaF.
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Supplemental Figure S4. Overexpression level of
AtFEX and germination on NaCl. (A) OX seedlings
had about 10 times the amount of A{FEX message
as WT. The data represent three technical
replicates of one trial of more than 3 trials which all
had the same results. (B) NaCl had no effect on
germination unlike similar concentrations of NaF.

Each bar represents 2 trials of 40-70 seeds each.
Error bars are SD.



Supplemental Table S1. Primer sequences.

Primer Sequence 5'-3' Purpose

FLCDSYF1 |GATTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGATATCAATGGATACGGGTCAAAGCAGCATAGAAC Cloning in yeast vector pRS416GPD
FLCDSYR1 |GCGTGACATAACTAATTACATGACTCGAGGTCGACGGTATCGATACTAACTGAATCCTATTACCCAGACAGG Arabidopsis thaliana and halleri
SIATGF GATTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGATAT CAatggatagctcctcagctaggagcaatg Setaria

SITAGR GCGTGACATAACTAATTACATGACTCGAGGTCGACGGTATCGATAGAAGTTGCCAAAGGTCATCCATAATGC

TEAATGF |GATTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGATATCAATGATTGTTTATCTTACCTTGTTCGTTGA CsFEX

TEAREV2 |GCGTGACATAACTAATTACATGACTCGAGGTCGACGGTATCGATAgacacactaatcatagcccatgaccc

TOBATGF |GATTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGATATCAATGGATTGTGAGAATAAGGATTCTGATCTC |NbFEX

TOBTAGR |GCGTGACATAACTAATTACATGACTCGAGGTCGACGGTATCGATAGATCTTGGCTCTAATTGGAATTTTCAGTC

ATATGF CACCATGGATACGGGTCAAAGCAGCATAG Cloning in pENTR/D
ATTAGR CTAACTGAATCCTATTACCCAGAC AtFEX

GLYNOATG |CACCGGTGGAGGTGGAGGTCAAAGCAGCATAGAACC

AtpEGHF GACCATCCTCCAAAATCGGATCTGGTTCCGCGTGGATCCCCGGGAATGGATACGGGTCAAAGCAGCATAGAAC Cloning in pEGH

AtpEGHR GAAACGCGCGAGGCAGATCGTCAGTCAGTCACGATGAATTAAGCTTCTAACTGAATCCTATTACCCAGACAGG AtFEX

CspEGHF |GACCATCCTCCAAAATCGGATCTGGTTCCGCGTGGATCCCCGGGAATGATTGTTTATCTTACCTTGTTCGTTGA CsFEX

CspEGHR  |GAAACGCGCGAGGCAGATCGTCAGTCAGTCACGATGAATTAAGCTTGACACACTAATCATAGCCCATGACCC

L8015 TGGCTGTGGCTTAAAATATGTG CRISPR/Cas9

L8126 CTTTTAGTCGGGAGAGCAGTGT

R8256 GCTTCTACCAGCACTATGCCTT

R8347 TGAAAGCTCGAAGGTCATGTAA

FEX2B ATTGCGTCGATAGTGAGAGTGTCTCAG

REX2B AAACCTGAGACACTCTCACTATCGACG

pYAOF CCATGAGCTCATCTTCCTCTTC

pYAOR GAAGAGGAAGATGAGCTCATGG

HinftF AATTGACAATGACGTCGATAGTGAGAGTGACT dCAPS

HinftR CGAAGGTCATGTAATATATCTTGTTCTTGACGAG

InHinftR GTGACTATGCAAAGTTAGAGGTAGTCTC

KCN186AF [CCTTGATCTTCCCTCCGCCATGGTAGGATCATTCTT N to A conversion in AtFEX
KCN186AR |AAGAATGATCCTACCATGGCGGAGGGAAGATCAAGG

KCN373AF |GGCACCCTCATTGCAGCTGTAGTTGCAGCTTGCG

KCN373AR |CGCAAGCTGCAACTACAGCTGCAATGAGGGTGCC

CTPDEL CACCATGGATACGAGTGTAGCCTCTTCTT N terminal deletions of AtFEX
YCTPDEL [TCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGATATCAcaccATGGATAC Gagtgtagcctcttctt
YNTERMDEINTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGATATCAATGGATAC Ggaagagcgagtgttac

QAT3338F |TTGAAAATTGGAGTACCGTACCAA gPCR

QAT3338R |TCCCTCGTATACATCTGGCCA At4g33380

QTIPATR TCAACTGGATACCCTTTCGCA

QTIPATF GTGAAAACTGTTGGAGAGAAGCAA At4g34270 (TIP41-like)
QFEXF1 TGTAACACGGTTGCTTCGAG

QFEXR1 CAATCGCAAAAGAAACCACA 3' end of AIFEX
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