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Supplemental Figure 1. 2D Gel Images of Proteins in Pepper Leaves Uninfected and 
Infected by Xcv.

Proteins were separated in the first dimension on IPG strips (24 cm, pI 3-10 nonlinear) and in 
the second dimension on a 12.5% polyacrylamide SDS gel. Differentially expressed proteins are 
numbered: N1-N11 for newly induced proteins, U1-U7 for upregulated proteins, and D1 for downregulated 
proteins. These spot numbers are assigned arbitrarily, and are shown in Table 1.
The pI range of the pI gradient strips is shown above the gel images, and the positions of 
protein molecular weight markers, MW (kDa), are indicated on the left. 
(A) Proteins in healthy pepper leaves. 
(B and C) Proteins in pepper leaves 15 h after inoculation with the virulent (compatible) Ds1 
(B) and avirulent (incompatible) Bv5-4a (C) strains of Xcv, respectively. 

Supplemental Data. Choi and Hwang. (2011). Plant Cell 10.1105/tpc.110.082081
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C-compound and carbohydrate 
metabolism (5.5%)

Photosynthesis (5.5%)
RNA synthesis (5.5%)

Extracellular / secretion 
protein (5.5%)

Disease, virulence and 
defense (61%)

Unclassified 
proteins (17%)

Supplemental Figure 2. The Proportion of Proteins that are Differentially Expressed in Pepper 
Leaves Infected by the DS1 and Bv5-4a Strains of Xcv.

Using Arabidopsis putative orthologs of identified pepper proteins, these proteins were functionally 
categorized based on the SOLANACEAE EST Analysis System and the MIPS Arabidopsis thaliana 
genome database (MatDB).

Supplemental Data. Choi and Hwang. (2011). Plant Cell 10.1105/tpc.110.082081
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N2  Pathogenesis-related  protein 10

U1  Acetyl-CoA  carboxylase

U2  Light harvesting chlorophyll 
a/b-binding  protein

N1  RNA-binding protein  precursor

U3  Thioredoxin
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U5  Chloroplast  protease 
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mRNA sequence

D1  Glyceraldehyde-3-phosphate
dehydrogenase

Relative protein spot density
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Supplemental Figure 3. Relative Protein Expression Changes in Pepper Leaves Infected by Xcv.

The changes in protein spots were calculated with ImageMasterTM 2D Platinum 6.0 and are plotted as the 
relative densities of spots in Supplemental Figure 1. The values are the means ±

 

standard deviations of 
percentage volumes of proteins from three independent experiments.
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Supplemental Figure 4. Differentially Expressed Protein Spots.

The relative intensities of the protein spots are shown at the right. The highest levels are shown as 100.
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A

B

Supplemental Figure 5. Identification of ABR1 by LC/MS-MS. 

(A) The identified peptides and their positions in the ABR1 sequence are marked in yellow. Previously 
reported EST sequences  are underlined. 
(B) The corresponding peptide list, delta mass error of the observed ions, and the probability based 
MOWSE (for Molecular Weight Search) score by MASCOT MS/MS ion search  
(http://www.matrixscience.com). 

Supplemental Data. Choi and Hwang. (2011). Plant Cell 10.1105/tpc.110.082081
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Supplemental Figure 6. Nucleotide and Deduced Amino Acid Sequences of the Pepper 
(Capsicum annuum) ABA-Responsive Protein (ABR1) Gene cDNA.

The nucleotide and amino acid residues are numbered at the right. The initiation codon is 
indicated in bold and the termination codon is indicated by an asterisk (*). The gray box 
represents the GRAM domain present in glucosyltransferases, myotubularin and other  
putative membrane-associated proteins.

Supplemental Data. Choi and Hwang. (2011). Plant Cell 10.1105/tpc.110.082081
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Supplemental Figure 7. Comparison of ABR1 with Other ABA-Responsive Proteins.

(A) Comparison of the deduced amino acid sequences of pepper (Capsicum annuum) ABA- 
responsive protein (ABR1) with those of grapevine unidentified protein products, Arabidopsis 
ABA-responsive protein, rice ABA-responsive protein, and barley ABA-responsive protein (Liu et 
al., 1999). Gaps introduced for optimal alignment are indicated by hyphens (-). The numbers at 
the right refer to amino acid residue positions. 
(B) Phylogenetic analysis of ABR1 and related plant ABA-responsive protein homologs. The unit 
at the bottom of the tree indicates the number of substitution events. Group I, ABA-responsive 
proteins; Group II, unidentified proteins.

Supplemental Data. Choi and Hwang. (2011). Plant Cell 10.1105/tpc.110.082081
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H
TRV:00

C C II
TRV:ABR1

IB: α-ABR1

CBB

Supplemental Figure 8. Immunoblot analysis of Expression of ABR1 in Leaves of Empty 
Vector (TRV:00)  and ABR1-Silenced (TRV:ABR1) Pepper Plants. 

Total proteins were extracted 24 h after  infection by Xcv. H: Healthy, C: Compatible, I: 
Incompatible, CBB: Coomassie brilliant blue.
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A

Col-0
At ABR1

At UBQ

B

abr1-2 
(SALK_017675)

ATG TAA

1.29 kb

abr1-1 
(GK-780H10)

abr1-1 abr1-2

Supplemental Figure 9. T-DNA Insertion Sites and Expression of 
Arabidopsis ABA-Responsive Protein-Like At ABR1. 

(A) T-DNA insertion sites in At ABR1. 
(B) RT-PCR analysis of expression of At ABR1 in the abr1-1 and abr1-2 
mutants.

Supplemental Data. Choi and Hwang. (2011). Plant Cell 10.1105/tpc.110.082081
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P1 Cation/multidrug efflux pump ZP_00055164 5.77 / 38 6.4 / 93.21 13 MALDI-TOF

(Magnetospirillum magnetotacticum MS-1)

P2 60 kDa chaperonin AAM35431 5.04 / 66 5.0 / 57.15 33 MALDI-TOF
(Xanthomonas axonopodis  pv. citri  strain 306)

P3 Distinct helicase family with a unique C-terminal
domain including a metal-binding cysteine cluster

ZP_00291359 4.71 / 42 5.7 / 187.88 10 MALDI-TOF

(Magnetococcus  sp. MC-1)

Supplemental Table 1. Pathogen Proteins Newly Expressed in Pepper Leaves Infected by Virulent (compatible)
Strain Ds1 and Avirulent (incompatible) Strain Bv5-4a of Xanthomonas campestris  pv. vesicatoria

a SC: Sequence coverage.

Spot
number

Protein (organism)  Accession
number

Experimental
pl/MW(kDa)

Theoretical
pI/MW(kDa)

SC (%)a MS used for
identification

Supplemental Data. Choi and Hwang. (2011). Plant Cell 10.1105/tpc.110.082081
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Gene Forward and reverse primers

18S rRNA F:5'-TATGGTGTGCACCGGTCGTCTCGT-3'

R:5'-GCAGTTGTTCGTCTTTCATAAATCCAA-3'

CaABR1 F:5'-ATGACAGGCACAACAGAAGAAAAT-3'

R:5'-AATAAGTTATGACAGAGCCATTTT-3'

CaBPR1 F:5'-CAGGATGCAACACTCTGGTGG-3'

R:5'-ATCAAAGGCCGGTTGGTC-3'

CaPO2 F:5'-ATGGCAGAGAAAACCACCAGCA-3'

R:5'-TCAAAAAAAAGTGACCTCCTTTCTGT-3'

CaSAR82 F:5'-CAGGGAGATGAATTCTGAGGC-3'

R:5'-CATATGAACCTCTATGGATTTCTG-3'

Supplemental Table 2. Gene-Specific Primers for qRT-PCR Used in This Study

Supplemental Data. Choi and Hwang. (2011). Plant Cell 10.1105/tpc.110.082081
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Gene Forward and reverse primers

  CaABR1 F:5'-TCTAGAATGACAGGCACAACAGAAGAA-3'

R:5'GGATCCAATAAGTTATGACAGAGCC-3'

  CaABR1 N F:5'-TCTAGAATGACAGGCACAACAGAAGAA-3'

R:5'-GGATCCCTCGAATCCGCCTTC-3'

  CaABR1 GRAM F:5'-TCTAGAATGCCGCTTTACAAGCAG-3'

R:5'-GGATCCCACTATTGGGTTCATAGTCC-3'

  CaABR1 C F:5'-TCTAGAATGAGAGAGAATCCACCAGAG-3'

R:5'GGATCCAATAAGTTATGACAGAGCC-3'

  CaABR1 ΔC F:5'-TCTAGAATGACAGGCACAACAGAAGAA-3'

R:5'-GGATCCCACTATTGGGTTCATAGTCC-3'

  CaABR1 ΔN F:5'-TCTAGAATGCCGCTTTACAAGCAG-3'

R:5'-GGATCCAATAAGTTATGACAGAGCC-3'

 Supplemental Table 3. Primers for Generation of GFP Fusion Constructs Used in This Study.

Supplemental Data. Choi and Hwang. (2011). Plant Cell 10.1105/tpc.110.082081
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