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ABSTRACT
Soluble N-ethylmaleimide sensitive factor attachment protein receptors (SNAREs) are the key reg-
ulators control trafficking of cargo proteins to their final destinations and plays key role in plant
development; however, their roles in plant defense remain largely unknown. R-SNARE VAMP727 and
Qa-SNARE SYP22 were previously reported to associate with vacuolar protein deposition and
brassinosteroids (BRs) receptor BRI1 plasma membrane targeting. Here, we identified that
VAMP727 and SYP22 are induced by infection of root-knot nematode (RKN), a plant pathogen,
which cause severe growth defect and yield loss. Furthermore, decreased root-knot nematode (RKN)
invasion, growth and disease index were observed in bri1-5 and SYP22ND, a SYP22 negative
dominant mutants when compared to control plants. Overall, our results suggest that VAMP727-
SYP22 SNARE complexes regulate plant defense might be via control of abundances of BRI1 on the
plasma membrane.
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SNAREs are the key regulators of cargo protein intracel-
lular trafficking in eukaryotic cells.1 SNARE proteins are
classified into Qa-, Qb-, Qc-, SNAP25-like, and
R-SNAREs based on conserved amino acids of SNARE
motifs with coiled-coil helices. A functional SNARE com-
plex consists of one set of Qa-, Qb-, Qc- and R-SNARE
with a four-helical bundle assembled by four SNARE
motifs.2,3 Fifteen R-SNARE members, including two
Sec22-like, two Ykt6-like and seven VAMPs (vesicle-
associated membrane proteins) have been identified in
Arabidopsis.4 Our previous study identified that SYP22
and VAMP7272 interact with and control BRI1 plasma
membrane targeting to regulate plant growth in
Arabidopsis.5,6 Also, we identified that overexpression of
cytosolic part of SYP22 exhibited negative dominant (ND)
effect, and SYP22ND overexpressor exhibited dwarf phe-
notype similar with syp22/vamp727−/+ double mutant
plants.6

Recent studies have demonstrated that BR signaling
could positively regulate plant immune response to
a broad range of pathogens.7,8 Root-knot nematode (RKN)
generally induces formation of hook-like galls on roots and
gradually impacts nutrient and water uptake.9 Interestingly,
in the roots of RKN-infected rice, BRI1 mutants also
showed a 30% reduction in gall numbers.10 In contrast,
BR biosynthesis or silencing BR receptor increased suscept-
ibility of tomato plants to RKN independent from salicylic
acid and jasmonic acid signaling,11 thus suggesting that
responses to RKN are related to BR signaling. In addition,
BRI1 mutation enhances disease resistance in Brachypodium

distachyon and barley (Hordeum vulgare) against necro-
trophic and hemi-biotrophic pathogens showing short
asymptomatic phase,12 suggesting that BRI1 is tightly asso-
ciated with plant defense.

Since VAMP727 and SYP22 control BRI1 plasma membrane
targeting to modulate BR signaling, the possible regulation of

Figure 1. Expression of VAMP727, SYP22, and PR1 to M. incognita. The red lines
(RNK) were observed in primary root tip (a) and lateral root apex (b). Bar = 100
µm. (c) Schematic showing M. incognita inoculation and time points for sam-
pling expression of M. incognita-responsive genes. Col-0 plants were grown for 2
weeks, followed by inoculation of M. incognita. The whole roots were harvested
after 0, 12, 24, 36, 48 and 72 h of the inoclution. (d) Expression levels of
VAMP727, SYP22, and PR1 genes were examined using qRT–PCR. mRNA levels
in the samples were normalized against those of Actin mRNA. Data are means ±
s.e. (n = 3); different letters indicate significant differences between results (P <
.05).
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SYP22 and VAM272 on plant defense against RKN was investi-
gated. The common RKNMeloidogyne incognita was inoculated
to 2-week-old Arabidopsis Col-0 plants, and gene expression
was monitored. The staining of RNK indicated that RNK was
successfully invaded into plant roots after 24 h of inoculation
(Figure 1(a,b)). qRT-PCR results indicated that VAMP727,
SYP22, and PR1 were significantly induced by M. incognita
infection (Figure 1(c,d)). To examine whether SYP22ND plants
regulate plant resistance, SYP22ND #3, #5, and bri1-5 mutants
were infected with M. incognita. At 18 days after infection with
the second-stage juveniles (J2) of RKN, the gall and total RKN
numbers in SYP22ND #3 and #5 or bri1-5 were lower than those
in the corresponding control Col-0 andWS2 plants, respectively
(Figure 2(a,b)). Moreover, J3 and J4 populations were lower in
SYP22ND #3 and #5 or bri1-5, whereas higher J2 populations

were observed compared with the corresponding controls
(Figure 2(c)). These data indicate that RKN invasion, develop-
ment, and disease index were all inhibited in the SYP22ND and
bri1-5mutants. SYP22 and VAMP727 were induced upon RNK
inoculation, suggesting that accumulation of SYP22 and
VAMP727 might inhibit plant defense via activation of BR
signaling to promote RNK invasion and development in plants.
We conclude that VAMP727 and SYP22 regulate plant defense
to RKN might be through control BRI1 intracellular trafficking
in Arabidopsis.
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