ABC transporters coordinately expressed during
lignification of Arabidopsis stems include a set of ABCB's
associated with auxin transport

Minako Kaneda, Mathias Schuetz, Billy S P Lin, Carolina Chanis, Bjoern Hamburger,
Juergen Ehlting, Tamara Western, and Lacey Samuels

Supplementary Material

Supplementary Tables S1-S4

Supplementary Figures S1-S4



Supplemental table 1. TDNA insertion lines and a RNAI list nd their polymorphism sites.

MIPS locus tra:;];fr ter Synonyms mutant name Sall;/nss[:::;OTl?NA Polyms(i)trephism
At1g02520 ABCBI11 MDRS/PGP11 __abcbll Salk 094249 exon
At1g28010 ABCBI14 MDRI12/PGP14 abcbl4-1 Salk_016005 exon

abcbi4-2 Salk 026876 exon
abcb14RNAi
At3g28345 ABCBI5 MDRI13/PGPI15 Salk 121099 promoter
abebl5-1 WiscDsLox501E11 exon
abchl5-2 SAIL1187-C04 exon
(CS843941)
Salk 036868 intron
Salk 034562 intron
At3g16340 ABCG29 PDRI abcg29 Salk 113825 exon
At2g37280 ABCG33 PDRS abcg33 Salk 002380 exon




Supplemental table 2. Primer list

salk _016005/abcb14-1

Left primer 5'-TGGTCAAGTTAGGGAAACCGGA-3’
Right primer 5'-GCCCTTGTGAATCTCCTCCAAA-3

salk _026876/abcb14-2

Left primer 5'-CGAGTTTCAGCCGGGAAGAGT-3’
Right primer 5'-CCACCCAAGAGTTCTTAATGCGA-3'

salk_121099

Left primer 5-TTTTCTTTTGTGGATTCCTTTG-3’
Right primer 5-TTGTTGTGCGGTGTGGCTTTA-3’

WiscDslox501E11/abcb15-1

Left primer 5'-GAGTCTAGAGCAAATGGC-3’
Right primer 5'-AATGGCTACGAAACTCAG-3’

sail _1187-C04/abcb15-2

Left primer 5’-GGACAAGAACAGGGGAGAGAC-3’
Right primer 5'-TGTTCAGACTGTTTCATTGTAGACAC-3’

salk_036868

Left primer 5'-ATTAGAGGCTTTGGCAGCTTC-3’
Right primer 5'-TACTGTCTTTGCAGTTGCTGC-3’

salk 034562

Left primer 5'-ATTAGAGGCTTTGGCAGCTTC-3’
Right primer 5'-TACTGTCTTTGCAGTTGCTGC-3’

salk_113825/abcb29

Left primer 5’-CAACGCTGCTTTAAACATTGC-3’
Right primer 5'-TCGGACTATTGGGGTTGTTC-3’

salk _002380/abcb33

Left primer 5'-TTCCTGGAGTTGCTAAGATCAGAGA-3’
Right primer 5'-AGCTGCGACCATGAAGTTTGG-3’

TDNA specific primer

LBal 5'-TGGTTCACGTAGTGGGCCATCG-3'
LBb1 5'-GCGTGGACCGCTTGCTGCAACT-3’
sail Lbl 5'-GCCTTTTCAGAAATGGATAAATAGCC-3'

RNAIi vector primers

Agri 51 5'-CAACCACGTCTTCAAAGCAA-3’
Agri 56 5'-CTGGGGTACCGAATTCCTC-3’

Agri 64 5'-CTTGCGCTG CAGTTATCATC-3’
Agri 69 5'-AGGCGTCTCGCATATCTCAT-3’

ABCG33/PDR5

forward primer 5'-TTTGAATTCGAATTGGACACAGTTTGGCTA-3'
reverse primer 5-CCAGGATCCTTTCCAATCTCTGCAAGCTC-3’
* underlined are BamHI and EcoRI recognition sites, respectively

ABCB11/MDRS8

forward primer 5-CGGGAATTCGGGAATCGCAAGAAGGTAAG-3’
reverse primer 5-CGTGGATCCTTCGGCGCTGACAAAAAT-3’
*underlined are BamHI and EcoRI sites, respectively

ABCB14/MDR12

forward primer 5'-TGTGGATCCTTATCACTTTAGCACTGTG-3’
reverse primer 5-TTAGGATCCATGGATGGGAATTGATGC-3’
*underlined are BamHI sites

ABCB15/MDR13

forward primer 5'-TGTGGATCCGCCTATAAATAAAGTACGTAAGAC-3’
reverse primer 5-CCCGGATCCTTGTGTGTGTTTAAAGAGACAG-3’
*underlined are BamHI sites




ABCB13_RT_F 5'-CGTCTTACTTCTAGGGTTCG-3'

ABCB13_RT_R 5'-GCCACTGAAGTTGCCCTAGA-3'
ABCB14_RT_F 5'-ATCCATGCTGAGACCGAAGT-3'
ABCB14_RT_R 5'-AAGATTGCGTCGCTTGAGAT-3'
ABCB14_RT_F2 5'-TGGTCAAGTTAGGGAAACCGGA-3'
ABCB14_RT_R2 5'-GCGTTCTCGTTCCCATAC-3'
ABCB15_RT_F 5'-GAGTCTAGAGCAAATGGC-3'
ABCB15_RT_R 5'-AATGGCTACGAAACTCAG-3'
ABCG33_RT_F 5'-AACATCGGCATATATAAGTC-3'
ABCG33_RT_R 5'-CCTCACAGCTTTGTCTCA-3'
ACTIN8_RT_F 5'-ATTAAGGTCGTGGCA-3'

ACTIN8_RT_R 5'-TCCGAGTTTGAAGAGGCTAC-3'




Supplemental table 3: Nucleotides matrix in the boxes P, A and L

BOXP
POS 1 2 3 4 5 6 7 8 9 10 11 12 13 14
A 2 1 1 2 17 16 0 11 20 13 0 4 4 2
T 8 16 14 6 1 0 0 1 3 1 0 1 0 3
G 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 13 6 8 15 5 7 23 11 0 9 23 18 19 18
Number of elements used to build matrix: 23
BOXL
POS 1 2 3 4 5 6 7 8 9 10 11
A 2 0 1 1 21 0 0 7 20 1 1
T 11 3 17 7 0 2 0 14 0 0 0
G 2 0 0 0 0 0 0 0 0 0 0
C 6 18 3 13 0 9 1 0 1 20 20
Number of elements used to build matrix: 21
BOX A
POS 1 2 3 4 5 6
A 1 0 1 0 0 1
T 0 2 0 19 4 3
G 0 1 15 0 2 0
C 18 16 3 0 13 5

Number of elements used to build matrix: 19




Supplemental Table 4. Locus information and gene names used in this study for ABC transporter candidate genes

Correlation
ABC with phenyl- Epidermal . L
_ a  transporter ; . Targeting  P/L/A  Pattern of expression in
Description MIPS locus ~ Synonyms propanoid expression Do Y f g
nomen- d prediction box stem
clature ® gene pattern
expression

1 ABC transporter At3g28345 MDR13 ABCB15 positive Stem >Epi Other P High from 3cm to base
2 ABC transporter At1g02520 MDRS8 ABCB11 positive ND Other P High from 3cm to base
3 ABC transporter At5g06530 WBC23 ABCG22 positive Stem = Epi Other ND  Increasing towards base
4 ABC transporter At1g59870 PDR8/PEN3 ABCG36 positive Epi >Stem Chl ND  Increase towards base
5 ABC transporter At50961690  ATH15 ABCAl1 positive ND Mit ND  Highin 7-9cm segment
6 ABC transporter At1g66950 PDR13 ABCG39 positive Epi >Stem Other A Stem apex only
7 ABC transporter At3g16340 PDR1 ABCG29 positive Stem > Epi Chl P High at 3-5 cm segment
8 ABC transporter At2g37280 PDR5 ABCG33 positive Stem>Epi Other LP  Stem apex only
9 ABC transporter At1g28010 MDR12 ABCB14 positive Stem >Epi Other AP Stem apex only
10 ABC transporter At2g26910 PDR4 ABCG32 negative Epi>stem Other ND  Decreasing towards base
11 ABC transporter At5g61730 ATHI11 ABCA9 negative ND Mit ND  High between 2-5 cm
12 ABC transporter At4915230 PDR2 ABCG30 negative low Other A Negative in 3-5cm stem
13 ABC transporter At4925960 MDR2 ABCB2 negative Epi >Stem Other AL  Negative at base
14 ABC transporter At2g13610 WBC5 ABCG5 negative low Other ND  Negative at base

®Arabidopsis ABC protein system by Sanchez-Fernandez et al. 2001

®Plant ABC proteins updated nomemclature by Verrier et al. 2008

*Expression relative to phenylpropanoid genes.
Data from Suh et al. (2005) Affymetrix "“full genome" microarray study of Arabidopsis stem epidermal peel with reference to whole stems.

*Aramemnon: web-based targeting prediction program (http://aramemnon.botanik.uni-koeln.de)
"Presence of P/L and A promoter elements was determined using MotifMapper, presence of motifs is indicated if the motif was present in the 1000 bp
promoter region of candidate genes.
9Data from Ehlthing et al. (2005) Operon 'longmer' microarray study of Arabidopsis whole stems over a developmental gradient from stem apex to base,
with reference to the 0-2 cm apex region prior to lignification.
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Supplemental figure 1. Transcriptional level by RT-PCR in ABC transporter candidate gene

mutants.

Transcriptional level of ABCB14, ABCB15 and ABCG33 were very low or not detected either in

abcb14 RNAI, abcb14-1, abcb15-1, abcb15-2 and abcg33 compared to wild-type Columbia.

ABCB13 amplification in abcb14 RNAi compared to wild-type plants showed the specificity of the

RNAI effect to ABCB14 transcripts. Actin (ACT) and ubiquitin (UBQ10) amplifications were used as control.



AtABCG33 promoter::GUS

Supplemental figure 2. Gene expression profiles of candidate
ABC transporter genes, pABCG33::GUS in stem vasculatures.
A) Young stem sections, and B) and C) mature stem sections
showed constant vasculature (V) specific GUS expression.

cortex, epi: epidermal cells, IFF: interfascicular fiber, phl: phloem
tissue. Scale bar = 50 um.
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Supplemental figure 3. GUS expression profiles of candidate ABC transporter gene in seedling root
tissue A) to F) Seedling root of promoter::GUS showed vascular cylinder specific GUS activity but
no root tip in all three transporters. Bar = 250 m



Supplemental figure 4 Protein Alignment used for phylogenetic reconstruction

MDR protein sequences from Arabidopsis were retrieved from “TAIR’ (v9) and aligned using Dialign2
(Morgenstern et al., 2006). Only amino acid positions with more than 40% diagonal similarity are
shown, which were used for further analyses. Identical and similar amino acids in more than 50% of all
sequences are shaded in dark and light grey, respectively.
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