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Ji et al. Supplemental Materials 
 
 
Supplemental Figures 
 

Figure S1.  All plate assay tracings for treatments with 0 μM and 1.5 μM ABA.  A scale bar (1cm) is 
included with the first replicate of each treatment.    

Figure S2.  Plates traced for root length in Fig. 2H.  These photos were taken four days after the tracings 
were made. Show here is the tenth replicate. 

Figure S3.  Expression of AtABCG17 and AtABCG18 in abcg16 mutant relative to the wildtype 
background line (Col-0).   

Figure S4.  Images of 35S::GFP positive controls for root and leaf epidermus.    

Figure S5.  Gene tree of ABCG subfamily of ABC transporters in Arabidopsis thaliana. 
 
 
Supplemental Tables 
 
Table S1.   Average log(cfu) of Pst DC3000 in RegMap panel lines at 0,1,4, and 7 days post inoculation 

from each of three independent experiments described previously (Atwell et al. 2010) sorted 
by average titer on day 4. 

Table S2.  Candidate genes from genome-wide association map for resistance to Pst DC3000. Sorted by 
Wilcoxon score.  N/As represent genes found inside candidate loci but lacking SNPs inside 
the gene coding region. 

Table S3. Base calls for SNP#s 118594 – 118611 for each of the 96 lines in the RegMap panel (Atwell et 
al. 2010).  Corresponding base positions on Chromosome 3 are shown in Table S4. 

Table S4. Single nucleotide polymorphisms with corresponding base position, gene, base call, Wilcoxon 
score, EMMA score, and nucleotide diversity score. 

Table S5.  Expression of all genes in the neighborhood of ABCG16 (At3g55090) in response to bacterial 
infection and exogenous application of ABA, IAA, and SA. 

Table S6.  Primers used for RT-PCR, gene and promoter cloning. 

Table S7.  RT-PCR measuring AtABCG16 expression in T-DNA knockouts, RNAi knockdowns and 
overexpressors. 

Table S8.  Plate assay results for germination (%) of abcg16-1 and abcg16-2 knockouts relative to the 
CS60000 background in response to low (0-3 µM) or high (0-300 µM) range abscisic acid 
(ABA), indole-3-acetic acid (IAA), or salicylic acid (SA). 

Table S9.  Plate assay results for germination (%) on day 4, root length (cm) on day 10, and mortality (%) 
on day 30 of abcg16-1 and abcg16-2 knockouts relative to the CS60000 background in 
response to four concentrations of abscisic acid (ABA). 

Table S10. Leaf bacterial titers at 18 days post infection (dpi) following surface spray inoculation of soil-
grown plants with Pst DC3118 (COR- mutant) and Pst DC3000 (COR+ wildtype) at Day 36 
of plant growth. 

Table S11. Shoot dry biomass (mg) at Day 95 of plant growth following surface spray inoculation of soil-
grown plants with Pst DC3118 (COR- mutant) and Pst DC3000 (COR+ wildtype) at Day 36 
of plant growth.
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Figure S1.  All plate assay tracings for treatments with 0 μM and 1.5 μM ABA.  A scale bar 
(1cm) is included with the first replicate of each treatment.    

1 cm 1 cm 1 cm 

1 cm 1 cm 1 cm 



 3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure S2.  Plates traced for root length in Fig. 2H.  These photos were taken four days after 
the tracings were made.  Shown here is the tenth replicate. 
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Figure S3.  Expression of AtABCG17 and AtABCG18 in abcg16 mutant relative to the wildtype 
background line (Col-0).   
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Figure S4.  Images of 35S::GFP positive controls.   Root tissue showing (A) fluorescence 
levels under GFP expression conditions and (B) under white light conditions.  Epidermal tissue 
showing (C) fluorescence levels under GFP expression conditions and (D) under white light 
conditions.  
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Figure S5.  Gene tree of ABCG subfamily of ABC transporters in Arabidopsis.  
Phylogenetic analysis following prior analyses (Ukitsu et al., 2007; Kuromori et al., 2011).  
Nucleotide sequences are from TAIR (http://www.arabidopsis.org/servlets/Search).  Sequence 
alignment and phylogeny tree construction were performed in Clustal X.  Proteins implicated in 
ABA transport are indicated in red.  
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Table S1. Average log(cfu) of Pst DC3000 in RegMap panel lines at 0,1,4, and 7 days post 
inoculation from each of three independent experiments described previously 
(Atwell et al. 2010) sorted by average titer on day 4. 
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Table S2. Candidate genes from genome-wide association map for resistance to Pst DC3000. 
Sorted by Wilcoxon score.  N/As represent genes found inside candidate loci but lacking SNPs 
inside the gene coding region. 
 

Rank Wilcoxon.DC3000 Locus Gene Name Description
1 5.42 3 AT2G21910 CYP96A5 CYTOCHROME P450
2 4.97 7 AT2G44581 Unknown RING/U-box superfamily protein
3 4.93 8 AT2G45850 Unknown AT hook motif DNA-binding family protein
3 4.93 8 AT2G45890 RHS11 Kinase partner family protein
3 4.93 8 AT2G45900 Unknown Phosphatidylinositol N-acetyglucosaminlytransferase subunit
6 4.91 7 AT2G44570 GH9B12 Glycosyl hydrolase 9B12,hydrolase activity
6 4.91 7 AT2G44590 DL1D DYNAMIN-like 1D,GTPase activity
8 4.89 8 AT2G45870 Unknown Bestrophin-like protein
9 4.77 12 AT4G32970 Unknown Unknown
10 4.74 8 AT2G45860 Unknown Unknown
11 4.58 4 AT2G22950 Unknown Cation transporter/ E1-E2 ATPase family protein
12 4.54 10 AT3G55070 Unknown LisH/CRA/RING-U-box domains-containing protein
13 4.53 12 AT4G32960 Unknown Unknown
14 4.42 12 AT4G32980 ATH1 Transcription factor involved in photomorphogenesis
15 4.29 2 AT2G17580 Unknown Undecaprenyl pyrophosphate synthetase family protein
16 4.25 6 AT2G43850 Unknown Integrin-linked protein kinase family
17 4.17 8 AT2G45830 DTA2 Downstream target of AGL15, post-germinative development
18 4.16 1 AT1G78660 GGH1 Gamma-glutamyl hydrolase cleaving pentaglutamates
19 4.14 10 AT3G55080 Unknown SET domain-containing protein
19 4.14 10 AT3G55090 ABCG16 ABC-2 type transporter family protein
21 3.86 2 AT2G17560 Unknown HMGB (high mobility group B) protein
22 3.82 2 AT2G17570 Unknown Undecaprenyl pyrophosphate synthetase family protein
23 3.81 6 AT2G43820 SAGT1 Induced by Salicylic acid, virus, fungus and bacteria
24 3.79 6 AT2G43840 UGT74F1 Transfers UDP:glucose to salicylic acid (forming a glucoside)
25 3.57 12 AT4G32950 Unknown Protein phosphatase 2C family protein
26 3.55 9 AT3G03060 Unknown P-loop containing nucleoside triphosphate hydrolase
27 3.51 4 AT2G22970 SCPL11 Serine-type carboxypeptidase activity
28 3.48 11 AT4G15180 SDG2 SET domain protein 2
29 3.37 5 AT2G27600 SKD1 Suppressor of K+ Transport Growth Defect1
29 3.37 5 AT2G27610 Unknown Tetratricopeptide repeat (TPR)-like superfamily protein
29 3.37 5 AT2G27630 Unknown Ubiquitin carboxyl-terminal hydrolase-related protein
32 3.34 1 AT1G78650 POLD3 Similar to DNA polymerase delta
33 2.95 9 AT3G03050 RHD7 Root hair development
34 2.90 9 AT3G03070 Unknown NADH-ubiquinone oxidoreductase-related
35 2.68 4 AT2G22960 Unknown Alpha/beta-Hydrolases superfamily protein
N/A N/A 2 AT2G17556 Unknown Unknown
N/A N/A 2 AT2G17590 Unknown Cysteine/Histidine-rich C1 domain family protein
N/A N/A 3 AT2G21905 Unknown Pseudogene
N/A N/A 3 AT2G21920 Unknown F-box associated ubiquitination effector family protein
N/A N/A 4 AT2G22942 Unknown Growth factors
N/A N/A 4 AT2G22955 Unknown Potential natural antisense gene
N/A N/A 4 AT2G22980 SCPL13 Serine carboxypeptidase-like 13
N/A N/A 5 AT2G27650 Unknown Ubiquitin carboxyl-terminal hydrolase-related protein
N/A N/A 6 AT2G43830 Unknown Pseudogene
N/A N/A 6 AT2G43860 Unknown Pectin lyase-like superfamily protein
N/A N/A 7 AT2G44578 Unknown RING/U-box superfamily protein
N/A N/A 7 AT2G44580 Unknown Zinc ion binding
N/A N/A 8 AT2G45840 Unknown InterPro DOMAIN/s
N/A N/A 8 AT2G45880 BAM7 Encodes a beta-amylase-like protein 
N/A N/A 10 AT3G55060 Unknown Unknown
N/A N/A 11 AT4G15165 Unknown N-terminal nucleophile aminohydrolases
N/A N/A 13 AT5G25310 Unknown Exostosin family protein
N/A N/A 13 AT5G25320 Unknown ACT-like superfamily protein
N/A N/A 13 AT5G25330 Unknown Acetylglucosaminyltransferase family protein  
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Table S3. Base calls for SNP#s 118594 – 118611 for each of the 96 lines in the RegMap panel 
(Atwell et al. 2010).  Corresponding base positions on Chromosome 3 are shown in Table S4. 
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Table S4. Single nucleotide polymorphisms with corresponding base position, gene, base call, 
Wilcoxon score, EMMA score, and nucleotide diversity score. 
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Table S5. Expression of all genes in the neighborhood of ABCG16 (At3g55090) in response to 
bacterial infection and exogenous application of ABA, IAA, and SA. 
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Table S6.  Primers list for RT-PCR, gene and promoter cloning. 
 
 
Name sequences Note 
RT-ABCG16F CCTCAGTATTGGATTTGGTTTC RT-PCR 

296 bp RT-ABCG16R CCTACCGTGATAAGCAAGCAGT 
AtAct2F CTCTCCCGCTATGTATGTCGC RT-PCR 

178 bp AtAct2R GTAAGGTCACGTCCAGCAAGG 
ABCG16F CACCATGTCTCGCATACTAGTAGAAG Cloning  

2215 bp ABCG16F TCACCTCCTCTTGTTTTTGCTCCC 
pABCG16F GTGCGTGTGAGCTATATGCCATC Promoter 

1388 bp pABCG16R CTCTGTTTTGCTAGTATCTGTGTA 
Primer A GAATTCCTGCAGCCCcaaacac AmiRNAi 

699 bp Primer B GGATCCCCCcatggcgatgcc 
ABCG16I gaTACTAAGCTGTGTCACTGCTTtctctcttttgtattcc 
ABCG16II gaAAGCAGTGACACAGCTTAGTAtcaaagagaatcaatga 

ABCG16III gaAAACAGTGACACACCTTAGTTtcacaggtcgtgatatg 
ABCG16IV gaAACTAAGGTGTGTCACTGTTTtctacatatatattcct 
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 Table S7. RT-PCR measuring AtABCG16 expression in the two T-DNA insertion knockouts, 
abcg16-1 and abcg16-2, relative to the Col-0 wildtype line (CS60000). 
 
 
 

 

SALK Knockouts
WT abcg16-1 abcg16-2

Related to ACT2 rpp1 0.00044 0.00004 0.00010
Related to ACT2 rpp2 0.00051 0.00005 0.00012
Related to ACT2 rpp3 0.00085 0.00005 0.00007
Average 0.00060 0.00005 0.00010
Ratio 1 0.07749 0.16058
STDEV 0.01577 0.03776
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Table S8. Plate assay results for germination (%) of abcg16-1 and abcg16-2 knockouts relative 
to the CS60000 background in response to low (0-3 µM) or high (0-300 µM) range abscisic acid 
(ABA), indole-3-acetic acid (IAA), or salicylic acid (SA). 
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Table S9. Plate assay results for germination (%) on day 4, root length (cm) on day 10, and 
mortality (%) on day 30 of abcg16-1 and abcg16-2 knockouts relative to the CS60000 
background in response to four concentrations of abscisic acid (ABA). 
 

 



 16

Table S10. Leaf bacterial titers at 18 days post infection (dpi) following surface spray 
inoculation of soil-grown plants with Pst DC3118 (COR- mutant) and Pst DC3000 (COR+ 
wildtype) at Day 36 of plant growth.   Six independent plants of Col-0 (background) and two T- 
DNA insertion knockouts of ABCG16 (abcg16-1, abcg16-2) were sampled for each bacterial 
strain, for a total of 36 plants.  
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Table S11. Shoot dry biomass (mg) at Day 95 of plant growth following surface spray 
inoculation of soil-grown plants with Pst DC3118 (COR- mutant) and Pst DC3000 (COR+ 
wildtype) at Day 36 of plant growth.  Twelve independent plants of Col-0 (background) and two 
T- DNA insertion knockouts of ABCG16 (abcg16-1, abcg16-2) were harvested from each 
treatment, for a total of 72 plants.  
 

 


