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ABSTRACT Salt stress is one of major environmental factors influencing plant growth and development. To
identify salt tolerance determinants in higher plants, a large-scale screen was conducted with a bialaphos marker-
based T-DNA insertional collection of Arabidopsis ecotype C24 mutants. One line for salt stress-sensitive mutant
(referred to as ssm1) exhibited increased sensitivity to both ionic (NaCl) and nonionic (mannitol) osmotic stress
in a root growth assay. This result suggests that ssmI mutant is involved in ion homeostasis and osmotic
compensation in plant. Molecular cloning of the genomic DNA flanking T-DNA insert of ssm! mutant was
achieved by mutant genomic DNA library screening. T-DNA insertion appeared in the first exon of an open
reading frame on F3MI18.7, which is the same as AtSYP61. SSM1 is SYP61/OSM1 that is a member of the
SNARE superfamily of proteins required for vesicular/target membrane fusions and factor related to abiotic

stress.
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ABA 9JFEARI 45 e #%
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HAAT L e o8 FHAES 2E T (Grillo et al.
1995; Shinozaki et al. 1997). L3t A E o] H& K2
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AG4 271 9t} (Qui et al. 2002; Zhu 2002; Shi et al.
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2003; Knight et al. 1997). SOS1 o]¢]e] = K'channelQl
AKT1 (Qui et al. 2002; Quintero et al. 2002; Qi and Spal-
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aHA vk 2o dhell = AlEWe] ARESRE 7AIAT17] A
s1e] o}e) osmolyte® A Ak AT deiA Aot
(Delauney and Verma 1993; Louis and Galinski 1997,
McCue and Hanson 1990). ©]9} 7o) 2 &9 19 AEH A

of Olg Hs1%e ol& wEe WP A, ALY
= 011 Aele) Am 2 4% A B3 2e 7)8E)
Fgror 2318 oj%o] el 4B T % ck. o
&z HW] AEolzl Ao 2= 2B 19 2~Ed

O_I.z
= D>

¥ grow o

r:‘i ON—]

Salt Stress

Hyperosmotic

stress
H20

\

JEEEEIES
ool 5

7] —P A&
A7A] LEAA G2 AU 119 2E 2 g
A, AT A g R A BEd g Fuat
= d7E TG

T ————

MHo
=
=11]
Pl

>

ds =

W7\ (Arabidopsis thaliana, ecotype C24)e) pSKIO15
vector (provided by Weigel D.; Weigel D et al. 2000)&
A1-&-5lo] T-DNA activation tagging (Weigel D et al. 2000)
Aok 12 B o2 A 3412 bialaphos (30 mg/L)
1 ABAE D S SAS AT 2
2 o zeead da AR 2 A5EE wol
wolAE Aastel 5o ARE Flstdlch o)
AE 0% NS AHgFt] A FARHS
5% ol 10804 158 5ok Ase] £%
ol g3le] FRTAY vt Rolgla] g
o] ek A EujA]E MS salt, 2% sucrose, 1.2%
agar (pH 5.7)7} E0i7r A& AL&3kAth 215S wola]7)
7] A, 4TI i BER 4L ¢ £33 E Sl 4
B ojeda Y] 2= 22407, W e AYEA (B 167
2, 3 8AzhoR HAE 2e ALk

s 3

=
ﬂ]}ﬂ EEE‘E

F Q

oL

bl o rr
o}}J

ot
NCY S &
FENRFAJL

o

EVRRE
i
g

=
=

Figure 1. Plant adaption to high salinity. When plants are exposed to salinity, caused by high NaCl concentrations, apoplastic levels
of Na' and CI" alter aqueous and ionic thermodynamic equilibria resulting in hyperosmotic stress and ionic imbalance and toxicity.
Survival and growth is dependent on the capacity of the plant to re-establish, expeditiously, cellular osmotic and ionic homeostasis,
i.e. adaptation to the stress environment. Tolerance to NaCl stress is mediated by processes that restrict Na™ uptake across the plasma
membrane (presumably due to a combination of reduced influx and increased efflux), facilitate Na™ and CI sequestration into the
vacuole and regulate compatible osmolyte production and accumulation. The coordinate control of these processes is essential for
the osmotic adjustment and ion homeostasis that is required for salt adaptation (Yun 2005).
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Figure 2. ssm/ mutant plants are hypersensitive to NaCl and mannitol. (A) ssm! plants are more sensitive to NaCl and mannitol.
Four days wild-type, ssm/, and sost seedlings were transferred from MS nutrient agar medium to MS agar plates without NaCl (0
mM NaCl), with 100 mM NaCl or with 200 mM mannitol. The photograph was taken 11 days after the seedlings were transferred
to the treatment plates. (B) and (C) 4 days seedlings grown on MS agar plates placed vertically were transferred to MS medium
or MS medium supplemented with different concentrations of NaCl or mannitol. Root elongation was measured after an additional
11 days of growth. (D) Root morphology of ssm/ normal (no stress treatment) and after (11 days) seedlings were exposed to 150

mM NaCl or 300 mM mannitol.
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Figure 3. Southern blot analysis of ssml using Amp® and CaMV 35S promoter gene. The wild-type and ssm/ genomic DNA was
prepared and digested with BamH 1, EcoR 1, Sal 1, or BamH 1/ EcoR 1. The AmpR probe and CaMV 35S promoter probe was
prepared by digesting with Dra 1 in pGEM-T Easy Vector and by FcoR V and Pvu 11 in pCambia 1302 vector. Southern blot analysis
is performed as described in materials and methods. B, E and S indicate BamH 1, EcoR 1 and Sal 1, respectively.
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Figure 4. SSMI locus and T-DNA insertion diagnostic PCR of
ssml plants. (A) Physical map of the SSM/ locus and the
insertion site of the T - DNA. The solid line represents a
fragment of BAC clone F3M18. Closed boxes indicate the
coding region of a gene, whereas arrows under the closed
boxes represent the predicted transcription direction. The
upward arrow indicates the insertion site of T-DNA in the
ssml/syp61/osmi mutant. (B) Scheme of T-DNA diagnostic
PCR. F, forward primer; LB, primer specific to the T-DNA left
border primer; R, reverse primer. (C) Diagnostic PCR of the
T-DNA inserted in ssml/syp6l/osml. M, molecular markers;
lane 1, 2, and 3 for wild-type; lane 4, 5, and 6 for ssml/
syp61iosml.
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