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The AtPGR gene is induced by pathogen infection, jasmonic acid and salicylic acid treatment and may
therefore play a role in plant defense responses. Arabidgpsis thaliana Plasma membrane Glucose-re-
sponsive Regulator (AtPGR) was previously isolated from Arabidopsis, which confers glucose in-
sensitivity on plants. To study its biological functions directly, we have characterized both
loss-of-function RNAi mutant and gain-of-function transgenic overexpression plants for A#°GK in
Arabidopsis. The AtPGR-overexpressing plants displayed enhanced resistance to a virulent strain of the
bacterial pathogen FPseudomonas syringae as measured by a significant decrease in both bacterial growth
and symptom development as compared to those in wild-type and RNAi plants. The enhanced resist-
ance in the gain-of-function transgenic plants was associated with increased induction of SA-regulated
PDF1.2 and JA-regulated PRI by the bacterial pathogen. Thus, pathogen-induced AtPGR plays a pos-

itive role in defense responses to . syringae
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Fig. 1. Expression of the A{PGR gene in Arabidgpsis thaliana under glucose, JA, SA, or DC3000 pathogen. (A-D) qPCR analysis
of the expression of AtPGR involved in the glucose, JA, SA, or pathogen response. All quantifications were made in three
independently isolated RNA samples obtained from plants treated with 6% glucose (A), 100 uM JA (B), 100 tM SA (C),
or DC3000 (1x10” cfu/ml) (D) at the indicated times. Arabidopsis ActinS was used as the internal control. Error bars indicate
standard deviations of three independent biological samples. Differences between the expression of AfPGR in 14-day-old
Arabidopsis seedlings either untreated or treated with various stresses are significant at the 0.01<p<0.05 (*) or p<0.01 (*¥)

levels.
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Fig. 2. AtPGR promoter-GUS expression pattern in transgenic Arabidgpsis plants. (A) PROawcr1.0-GUS expression pattern in transgenic
Arabidopsis plants. Plants treated with 6% glucose, DC3000 pathogen, 100 uM SA, or 100 tM JA for 6 hr. (B) PROapcr0.75-GUS
expression pattern in transgenic Arabidopsis plants. Plants treated with 6% glucose, DC3000 pathogen, 100 tM SA, or 100

uM JA for 6 hr.
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Fig. 3. Expression of 355::AtPGR in Arabidopsis confers increased bacterial resistance. (A) Leaves from wild-type (WT), AtPGR-over-
expressing line (355:AtPGR) and afpgr RNAi plants 6 days after dipping with 2 syringae DC3000 suspension (1x10” cfu/ml).
Symptoms (arrow) on leaves of 3-week-old Arabidgpsis plants 6 days after the F. syringae DC3000 infection. (B) Line graph
of P. syringae DC3000 growth rate in WT, 355:AtPGR and afpgr RNAI plants. The growth of the bacteria was determined
at the indicated days post infection (DPI). Analysis of variance indicates differences with a significance level of 0.05. FW,

fresh weight.
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Fig. 4. Expression analysis of pathogen-related genes, PDFI.2
and PRI mRNA levels were determined by gPCR using
total RNA from 14-day-old seedlings, which were sub-
merged in 100 uM JA, 100 uM SA, or DC3000 suspension
(1x10” cfu/ml) with gentle shaking for 6 hr. Error bars
indicate standard deviations of three independent bio-
logical samples. Differences between the expression of
PDF1.2 (A) and PRI (B) in 14-day-old Arabidopsis seed-
lings untreated and treated with various stresses are sig-
nificant at the 0.01<p<0.05 (*) or p<0.01 (**) levels.
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