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ABSTRACT: Cogon grass (Imperata cylindrica (L.) Beauv. var. major (Nees) Hubb.) is one of the top-ten weeds
worldwide. It is also a C4 medicinal plant. In particular, an ecotype from Chuwei (CW) mangrove forest was found to
be salt tolerant. Comparative proteomic analysis using two-dimensional (2D)-difference in gel electrophoresis coupled
with liquid chromatography-mass spectrometry (LC-MS) was carried out to identify responsive leaf proteins in the
CW ecotype and salt-intolerant Sarlun (SL) population following three days of 150 mM sodium chloride salt stress
treatment. We identified five photosynthesis proteins including Rubisco small subunit, uncharacterized protein
LOC100194054, Cyt b6-f, oxygen-evolving enhancer 2, and photosystem I reaction center subunit IV which were
significantly up- or down-regulated by salt stress in CW ecotype but not SL population. Gene ontology enrichment
analysis showed that photosynthesis was over-represented. The mass spectrometry proteomics data were deposited to
the ProteomeXchange Consortium via the PRIDE partner repository with the dataset identifier PXD008482. Taken
together, our proteomic study identified differentially accumulated proteins which provide additional evidence of

ecophysiological variation in two natural variants of /. cylindrica.

KEY WORDS: 2D-DIGE, C4Plant, Cogon grass, Imperata cylindrica var. major, Photosynthesis, Salt stress.

INTRODUCTION

Abiotic stresses that include salt, heat, cold, and
flooding all limit plant growth and reduce crop yields.
Among these, salt stress affects plants the most because
of two affective factors, osmotic stress and ion toxicity.
Plants resolve the challenge of salt stress in different
ways. One strategy is salt exclusion by reducing salt
content in the cytosol through sodium proton antiporters.
For example, Salt Overly Sensitive 1 (SOS1) transports
sodium ions out of cells by the regulation of SOS2 and
SOS3 (Zhu, 2003). Another strategy is to adjust osmotic
potential by accumulation of compatible solutes i.e.
proline (Slama et al., 2015). Plants also activate kinase-
mediated signal transduction pathways in response to
salt stress. This usually accompanies downstream
transcriptional activation of a series of stress-related
genes (Shinozaki and Yamaguchi-Shinozaki, 2007).
Moreover, antioxidants may play important roles in
reactive oxygen species (ROS) homeostasis in
halophytes (Bose et al., 2014).

Photosynthesis in Cy4 plants differs greatly from that
in Cs plants in that the C4 pathway (Cs4 cycle) is also
involved in photosynthesis. The C4 pathway includes
key enzymes phosphoenolpyruvate carboxylase (PEPC),

malic enzyme, malate dehydrogenase, and pyruvate
phosphate dikinase (PPDK) which increase the
efficiency of photosynthesis in C4 plants (Sage et al.,
2012). A possible correlation between salt tolerance and
the C4 pathway was proposed (Bromham and Bennett,
2014); however, how C; plants respond to salt stress is
largely unknown. Studies have utilized a transcriptomic
approach to identify salt-responsive genes and proteins
in C4 plants. For example, expressions of genes in
response to salt stress changes in maize (Zea mays)
kernels were profiled (Andjelkovic and Thompson,
2006). A late embryogenesis abundant (LEA) protein
was up-regulated in response to dehydration. A
transcriptomic study in Sorghum bicolor in response to
dehydration, high salinity, and abscisic acid was carried
out (Buchanan et al., 2005). They found clusters of genes
with sequence similarity to dehydrins or LEA proteins
were up regulated in response to abscisic acid (ABA),
NaCl or polyethylene glycol (PEG). Expression of the
gene for glycine-rich RNA binding protein is regulated
by salinity in Sorghum bicolor (Aneeta et al., 2002).

In addition to studies on transcriptional regulation,
many studies have used proteomic approach and
identified proteins responsive to salt stress in Cs4 plants
(Zhao et al., 2013a, 2013b). In maize, salt-responsive

171



A
%

“% Taiwania
I\

proteins were identified using proteomic tools (Zorb et
al., 2009, 2010). These include proteins involved in
primary metabolism, energy, protein synthesis,
secondary metabolism, disease/defence, and signal
transduction. In Sorghum bicolor seedlings, a proteomic
study found salt-responsive proteins (Ngara et al., 2012).
In a C4 dicot, Amaranthus cruentus, differentially
accumulated proteins were identified in a proteomic
study (Joaquin-Ramos et al., 2014). They found that 4.
cruentus var. Amaranteca could be better classified as a
C3-C4 photosynthetic plant. A sensitive gel-based
technique, 2D-difference in-gel electrophoresis (2D-
DIGE), is based on labeling of two biologically different
samples by Cy3 and Cy5 dyes individually, followed by
combination of the samples for 2D-polyacrylamide gel
electrophoresis (PAGE) analysis (Arruda et al., 2011;
Nanjo et al, 2011). The differentially detected
fluorescence of proteins indicates protein abundance in
the two independent samples. The 2D-DIGE has been
utilized in quantitative analysis of proteomes of salt-
stressed plants, including C; plants - Arabidopsis
(Arabidopsis thaliana) (Ndimba et al., 2005), rice
(Oryza sativa) (Song et al., 2011), and wheat (Triticum
aestivum) (Gao et al., 2011), but not in C4 plants.
Imperata cylindrica is a top-ten weed worldwide and
a C4 plant (Holm et al., 1977). It is widely used as a
medicinal plant in Asia (Matsunaga et al., 1994; Kumar
et al., 2011). The medical uses of /. cylindrica relies on
its thizomes (Sripanidkulchai et al., 2001; Yoon et al.,
2000). Imperata cylindrica (L.) Beauv. var. major (Nees)
Hubb. is widely distributed in Taiwan (Hsu, 1975) and
also grows in the Chuwei (CW) mangrove salt marsh
wetland. The leaf structure of 1. cylindrica from CW
examined by scanning electron microscopy (SEM)
differed from other populations. The stele was empty
and the surface of the lower stem was covered with
epicuticular wax instead of trichomes (Cheng and Chou,
1997a). The polymorphism among populations was also
analyzed by random amplified polymorphic DNA
(RAPD) (Cheng and Chou, 1997b) and restriction
fragment length polymorphism (RFLP) (Chou and Tsai,
1990) on ribosomal DNA (rDNA) (Chiang et al., 1998;
Tsai and Chou, 1999). The CW population was therefore
identified as a unique ecotype of /. cylindrica in Taiwan
based on molecular classification. Moreover, the CW
ecotype was shown to be salt and flood-tolerant in a
hydroponic system (Chang and Chou, 2006). For
unknown reasons, the population size of the CW ecotype
was found to be decreasing (Kao et al., 2011). A
proteomic approach showed that three proteins were
differentially expressed in CW and a salt-intolerant
Sarlun (SL) population: enolase, chloroplast ferredoxin-
NADP(H) oxidoreductase, and mitochondrial malate
dehydrogenase (Chang, 2008). However, the salt
tolerance mechanism of the CW ecotype is unknown.
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To date, proteomic studies of salt stress response in
C4 plants are limited. To investigate salt-responsive
proteins in the salt-tolerant CW ecotype, proteomic
analyses on salt-treated 1. cylindrica were carried out in
the present study. The CW ecotype and salt-intolerant
SL population were used as plant materials for
comparison. By use of 2D-DIGE, we identified several
salt-responsive proteins. We found that the identified
proteins are highly represented in the photosynthesis
pathway.

MATERIALS AND METHODS

The study area: Sampling site and plant materials for
salt stress treatment

Imperata cylindrica (L.) Beauv. var. major (Nees)
Hubb, cogon grass, was used as plant materials in this
study. The CW mangrove salt-marsh wetland in Taipei,
Taiwan, was selected as the first sampling site. Imperata
cylindrica collected from SL sandy beach in Taipei was
used as a control. Plants collected from the field were
grown in pots in a greenhouse. For hydroponic culture,
plants were transplanted to Kimura’s culture solution
(Chang and Chou, 2006) aerated with an air pump for
acclimation for 2 weeks. The culture solution was
refreshed every week for hydroponic culture. After 2
weeks, salt treatment was conducted with fresh culture
solution containing 150 mM sodium chloride (NaCl) for
three days. As a control, no NaCl was added. Leaf tissues
were harvested for further proteomic analyses. Four
biological replicates (R1-R4) were prepared and
analyzed for the CW ecotype and the SL population (Fig.

1.

Extraction of proteins

Proteins were extracted based on a phenol-based
method as described by Torabi et al. (2009). One gram
of leaf sample of 1. cylindrica was ground to fine powder
in liquid nitrogen with a mortar and pestle. The powder
was resuspended directly in 2.5 mL of Tris pH 8.8
buffered phenol and an equal volume of extraction buffer
containing 0.1 M Tris-HCI pH 8.8, 10 mM EDTA, 0.4%
2-mercaptoethanol, and 0.9 M sucrose. The homogenate
was mixed for 30 min at 4°C and centrifuged afterwards
at 5000 g at 4°C for 15 min. After removal of the phenol
phase, proteins were precipitated with five volumes of
ice-cold 0.1 M ammonium acetate in 100% methanol at
—20°C overnight. The homogenate was centrifuged at
5000 g at 4°C for 10 min. The protein pellet was
transferred into a 1.5-mL microfuge tube after washing
twice in 5 mL of ice-cold 0.1 M ammonium acetate in
100% methanol. The protein pellet was further washed
twice in 1 mL of 80% ice-cold acetone with 10 mM DTT
and washed in 1 mL of 70% ethanol. Finally, the pellet
was air-dried in a fume hood.
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Fig. 1. Workflow of 2D-DIGE analysis of salt-stressed Imperata cylindrica leaf proteome.

Proteins labeling with cyanine dyes

A 1-mM stock of each CyDyes™ dye (GE Healthcare,
USA) was diluted with anhydrous dimethylformamide to
a working dye solution (400 pmol/uL) just prior to the
labeling reaction. The extracted proteins were dissolved in
lysis buffer containing 30 mM Tris pH 8.5, 7 M urea, 2 M
thiourea, and 4% (w/v) CHAPS. Approximately 50 pg of
proteins were mixed with 1 pL of Cy2, Cy3, or Cy5 (0.4
mM), vortexed, and incubated on ice for 30 min in
darkness. The reactions were quenched by addition of 1
pL of 10 mM lysine, vortexed, and incubated on ice for 10
min in darkness.

Two-dimensional gel electrophoresis (2-DE)

After the protein samples were labeled by CyDye, an
equal volume of 2% sample buffer containing 8 M urea,
130 mM DTT, 4% (w/v) CHAPS, and 2% (v/v)
Pharmalyte™ 3-10 was added and left on ice for 10 min.
Three prepared protein samples were combined. The
volume of the combined labeled sample was adjusted to
250 pL with standard rehydration buffer containing 8 M
urea, 4% (w/v) CHAPS, and 1% (v/v) Pharmalyte™ 3-
10. For the first dimension, the adjusted labeled sample
was subjected to isoelectric focusing (IEF) using a 13-
cm IPG strip (pH 3-10 linear) in the IPGphor™ 3 system
(GE Healthcare) with a total of 12,040 V h voltage-hours

applied. For the second dimension, the strip was
equilibrated in the sodium dodecyl sulfate (SDS)
equilibration buffer and resolved by 15% SDS-PAGE.

2D-DIGE imaging analysis

The Cy2-, Cy3-, and Cy5-labeled protein images were
scanned by fluorescence scanner (Typhoon Trio+, GE
Healthcare) using filters specific for each dye’s excitation
and emission wavelength. The excitation wavelengths were
Cy2: 488 nm, Cy3: 532 nm, and Cy5: 633 nm; and
corresponding emission wavelengths were 520 + 20, 580 +
15, and 670 + 15 nm. The gel images were exported (in 16-
bit tagged image file TIFF format) for analysis. The gel
images were submitted to REDFIN 2D Gel Image Analysis
server (Ludesi, Malmo, Sweden, www.ludesi.com) for spot
detection, matching, and analysis.

Gel-based mass spectrometry (MS) sample preparation

Protein spots excised from the stained 2D gels were
subjected to in-gel digestion using MS-grade Trypsin Gold
(Promega, Madison, WI, USA) overnight at 37°C. Tryptic
digested fragments were extracted using 10 pL of Milli-Q
water initially, followed by two extractions with a total of
20 pL of solution containing 50% acetonitrile/0.1%
trifluoroacetic acid. The combined extracts were dried in a
vacuum concentrator at room temperature.
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MS analysis and protein identification

For protein spots excised from 2D gels, the ESI-
MS/MS mass spectrometers utilized for peptide analysis
were a Thermo LTQ-Velos or LTQ-Orbitrap (Thermo
Scientific, USA) in Taiwan. Peptide samples prepared
from the CW ecotype were analyzed by LTQ-Velos. The
tryptic peptide mixtures were injected into a nano-flow
high-performance liquid chromatography system (Agilent
Technologies 1200 series, Waldbronn, Germany) coupled
to an LTQ-Velos mass spectrometer (Thermo Electron,
Thermo Scientific, Waltham, MA, USA). The tryptic
peptides were separated on an Thermo C18 column (100
% 0.075 mm, 2.1 um particle size) with mobile phases of
0.1% formic acid in water (solvent A) and 0.1% formic
acid in acetonitrile (solvent B) at a flow rate of 0.5 pL/min
using a 30-min linear gradient of 5-35% solvent B.
Peptide samples prepared from the SL population were
analyzed by LTQ-Orbitrap. The tryptic peptide mixtures
were injected into a nano-flow high-performance liquid
chromatography system (Agilent Technologies 1200
series) coupled to an LTQ-Orbitrap Discovery™ hybrid
mass spectrometer with a nanoelectrospray ionization
source (Thermo Electron). The tryptic peptides were
processed as previous described separated on an Agilent
C18 column (100 % 0.075 mm, 3.5 um particle size) with
mobile phases of 0.1% formic acid in water (solvent A)
and 0.1% formic acid in acetonitrile (solvent B) at a flow
rate of 0.5 pL/min using a 30-min linear gradient of 5% to
35% solvent B. On both mass spectrometers, following
each full scan (m/z range of 200-2000), a data-dependent
acquired MS/MS scan for a series of precursor ions was
selected on the basis of the conventional MS spectra
(Survey Scan) triggered at high resolution (M/DM, 60,000
full-width half-maximum). The former acquired the
spectrum (CID or MS/MS spectra) for the fragment ions
generated by CID, whereas the latter examined the
accurate mass and the charge state of the selected
precursor ion.

The MS/MS fragmentation pattern was analyzed
using the MASCOT v2.5 search engine
(www.matrixscience.com) (Perkins et al., 1999). The
search parameters were defined as follows: Database,
NCBInr 20150912; Taxonomy, Viridiplantae (Green
Plants); Enzyme, Trypsin, Variable modifications,
phosphorylation; Peptide MS tolerance, £ 0.6 Da;
Fragment MS tolerance, + 0.6 Da and allowance of one
missed cleavage site. Alternatively, CW- and SL-
specific local databases (created by RNA-seq, data not
shown) were also searched. Peptides were validated
using Scaffold software (Proteome Software, USA). The
mass spectrometry proteomics data were deposited in the
ProteomeXchange Consortium via the PRIDE partner
repository with the dataset identifier PXD008482.

Chlorophyll fluorescence measurement
To compare efficiency of excitation capture by open
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photosystem II (the effective quantum yield of PSII or
Y), we conducted chlorophyll fluorescence
measurement with a portable, pulsed amplified
modulation fluorometer (PAM-2000, Walz, Effeltrich,
Germany) as described by Wu and Kao (2011). Before
the measurement was taken, the plants were dark-
adapted for 30 min. The Y was determined under steady-
state illumination for 10 min: Y (Fm' — Ft)/Fm', where
Fm' is maximal fluorescence and Ft is steady-state
fluorescence of illuminated leaf.

RESULTS AND DISCUSSION

Five photosynthesis proteins were significantly up or
down-regulated by salt stress in leaves of salt-treated
CW ecotype, but not in SL population

A previous study showed that the CW ecotype was
salt tolerant. In a hydroponic system, the CW ecotype
survived but the SL population did not under 1% and 2%
NaCl salt stress (Chang and Chou, 2006). Use of 1D
Native gel-based analysis we identified three
differentially expressed proteins among different 1.
cylindrica populations (Chang, 2008). However, the
number of identified proteins remains limited. To
systematically and quantitatively investigate the salt-
responsive proteins, 2D-DIGE was introduced. We
carried out salt treatment on the CW ecotype in 150 mM
NaCl hydroponic culture for 3 days. Total proteins from
the CW ecotype were isolated by phenol-based method.
Proteins from control and salt-treated groups were
labeled with either Cy3 or Cy5 dye. The mixture of the
combined protein sample was subjected to 2DE followed
by laser imaging. After analyses of gel images using
REDFIN (Ludesi) software, fold change of protein spot
intensity was calculated. By measuring Cy3-labled
protein spot intensity, Cy5-labled protein spot intensity
and each normalized to Cy2-labled protein spot intensity,
we further took Cy5/Cy3 ratio as fold change (DIGE
ratio). Protein spots with differential abundance were
excised from the gel followed by in-gel digestion and
liquid chromatography tandem mass spectrometry (LC-
MS/MS) analyses (Fig. 1). A total of 26 protein spots
showed differential abundance in response to salt stress
(intensity fold change >1.65 or <0.60). The DIGE ratios
are shown in Table S1. Of these 26 spots, 20 showed
significant differential accumulation of proteins between
CW and SL (ANOVA, p < 0.05). These spots were
subjected to in-gel digestion followed by LC-MS/MS
analyses. Among these protein spots, five proteins
significantly up- or down-regulated by salt stress (¢-test,
p < 0.05) were successfully identified by MASCOT
searching against the NCBI database (Fig. 2, Figure S1,
Table 1 and 2). These included uncharacterized protein
LOC100194054 (thylakoid lumenal 17.4-kDa protein,
spots # 52 and 70), ribulose-1,5-bisphosphate
carboxylase/oxygenase (Rubisco) small subunit (spot #
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Table 1. Proteins identified in 2D-DIGE of leaf proteins isolated from salt-treated CW ecotype
Soot#  Protein name Accession Experimental Theoretical Mascot Unique Organism Fold Change
P number pl/MW pl/MW score peptide # 9 (p value 1, 2)
Metabolism
17g ~ Plastidic aspartate gil633095  6.32/42.97  862/5048 1129 16 Panicum 1.66
aminotransferase miliaceum (0.07, 0.6)
Signaling
g57 ~ Generalregulatory factor  ia45588 4702953  4.75/29.64 247 3 Zeamays 86
(14-3-3) ) ) ) ) (0.28, 0.02)
Stress
Superoxide dismutase
[Mn] 3.1, mitochondrial gi|134668 6.40/20.77 6.71/25.21 248 2 Zea mays
precursor
Superoxide dismutase 516
93 [Mn] 3.4, mitochondrial gi|212722004 6.03/23.89 6.71/25.21 157 4 Zea mays (6 16, 0.045)
precursor P
Photosynthesis
Ribulose-1, 5-
bisphosphate . Sorghum 0.5
61 carboxylase/oxygenase 9i[3914607 47011329 9.04/19.25 227 2 biccgor (0.003, 0.02)
small subunit
Hypothetical protein
11 séRBloRAFT_ozgoozego gil242047384 6.23/23.38 86312772 725 5 g_or ghum  2.07 (0.03,
icolor 0.0005)

(OEE2)
Hypothetical protein

27 SORBIDRAFT_02g002690 gi|242047384 5.60/23.65

8.63/27.72 529 5 Sorghum - 2.48

(OEE2) bicolor (0.38, 0.34)
Uncharacterized protein . 1.76 (0.003,

52 LOC100194054 gi[212721648 4.54/17.68 7.44/2415 1459 5 Zea mays 0.00005)
Uncharacterized protein . 0.51

70 LOC100194054 gi|212721648 3.78/7.18 7.44/2415 181 3 Zea mays (0.02, 0.002)
Chloroplast oxygen- Saccharum 4 ge

957  evolving enhancer protein  gi|383511664 4.70/29.53 5.59/34.78 1072 12 hybrid O 28 0.02
1, OEE1 cultivar (0.28, 0.02)

199  Unknown (Cyt b6-f) gi|194702912 5.30/20.50 6.41/21.03 917 6 Zea mays ?65(?1 0.02)

208  Unknown (Cyt b6-f) gil194702012 6231252  641/21.03 217 3 Zea mays 8'%80(8"805'
ATP synthase CF1 beta . Sorghum  1.57

279 subunit gi|227786 4.98/28.60 8.62/38.68 272 10 bicolor (0.55, 0.76)
Photosystem | reaction Imperata  2.03

470 Center subunit IV 7.0116.36  9.82/15.45 131 3 cylindrica  (0.03, 0.009)
Photosystem | reaction Imperata  1.89

666 Center subunit VI 506/7.50 ~ 6.69/952 88 2 cylindrica (0.33, 0.3)

Others
201  Cyclophilin

0i[242079005 4.24/41.25

Sorghum 1.77

4.83/46.69 497 14 booor (6,07, 0.09)

1. The first p value: p values of T-test for most proteins with significant differential abundance between control and salt-stressed plants

are shown after fold change ratio.

2. The second p value: p values of ANOVA for proteins with significant differential abundance between CW ecotype and SL population

are shown after fold change ratio.

61), photosystem I reaction center subunit IV (spot #
470), Cyt b6-f (spots # 199 and 208), and oxygen-
evolving enhancer 2 (OEE2) (spot # 11 and #27). The
identified peptides are shown in Table S2.

In addition, we identified proteins with significant
differences in DIGE ratio between CW and SL, but not
significantly up- or down-regulated by salt stress in CW:
Mn superoxide dismutase (Mn-SOD3.4) (spot # 93) and
cyclophilin (spot # 201) (Table 1 and 3). Moreover, we
identified proteins with no significant difference in
DIGE ratio between CW and SL: aspartate
aminotransferase (spot # 178), ATP synthase beta
subunit (spot # 279), and photosystem I reaction center

subunit VII (spot # 666) (Table 1 and 4). The identified
peptides are shown in Table S2. However, oxygen-
evolving enhancer 1 (OEE1) and 14-3-3 were identified
in the same spot (# 957), and so the DIGE ratio is
unknown for each protein. Both OEE2 and thylakoid
lumenal 17.4-kDa protein were identified in two
individual spots. However, spot # 70 appeared to be the
degraded product of thylakoid lumenal 17.4-kDa protein.
Photosystem I reaction center subunits IV (spot # 470)
and VII (spot # 666) were identified by MASCOT
searching against the local database. Interestingly, most
of the proteins were in chloroplasts and involved in the
photosynthesis pathway.
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Table 2. Salt-regulated proteins with significant differences between salt-treated CW ecotype and SL population.

. Accession Mascot Score Unique peptide Fold Change CW, SL
Spot#CW, SL Protein name Number CW, SL  CW, SL #CW,SL  (pvalue)
Photosynthesis
Ribulose-1, 5-bisphosphate .
61, 56 carboxylase/oxygenase small g!|3914607, 227,75 2,2 0.5, 1.05 (0.02)
. gi|164698711
subunit
Hypothetical protein
11 SORBIDRAFT_02g002690 gi|242047384 725 5 2.07 (CW) (0.0005)
(OEE2)
Uncharacterized protein gi|212721648,
52, 755 LOC100194054 gi[212721648 1459, 213 53 1.76, 1.18 (0.00005)
Uncharacterized protein .
70 LOC100194054 gi|212721648 181 3 0.51 (CW) (0.002)
g gi|194702912,
199, 74 Unknown (Cyt b6-f) gi[194702912 917, 139 6, 4 0.59, 0.93 (0.02)
208 Unknown (Cyt b6-f) gi|194702912 217 3 0.25 (CW) (0.00004)
470, 452 Photosystem | reaction center 131, 177 3,4 2.03, 0.99 (0.009)

subunit IV

P value: P values of ANOVA for proteins with significant differential abundance between CW ecotype and SL population are shown

after fold change ratio.
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Fig. 2. Representative 2D-DIGE image of leaf proteins isolated from salt-treated CW ecotype. The gel image corresponds to one
representative biological replicate. A, Loading control; B, control (no salt); C, salt-treated group; D, merged image. The image was
analyzed using 2D gel image analysis software REDFIN.
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Table 3. Proteins with significant differences between salt-treated CW ecotype and SL population but not regulated by salt stress

Accession Number

Mascot Score  Unique peptide Fold Change CW,

Spot# CW, SL Protein name CW, SL CW, SL #CW,SL  SL (pvalue 1, 2)
Signaling
General regulatory factor gi|1345588,
957, 753 (14-3-3) gi[242073380 247,709 3,36 1.86, 0.95 (0.02)
Metabolism
612 Fructose-bisphosphate gi[242059597 245 12 0.89 (SL) (0.048)
aldolase
Protein degradation
415 Proteasome beta subunit gi|242079721 317 5 0.83 (SL) (0.045)
Stress
Superoxide dismutase .
91 [Cu/Zn] gi|1568639 104 2 1.05 (SL) (0.01)
Superoxide dismutase
93 [Mn] 3.4, mitochondrial gi[212722004 157 4 5.16 (CW) (0.045)
precursor
Photosynthesis
Chloroplast oxygen- .
957, 753 evolving enhancer protein 9i[383511664, 1072, 477 12,15 1.86, 0.95 (0.02)
gi|383511664
1, OEE1
470, 452 Photosystem I reaction 131, 177 3,4 2.03, 0.99 (0.009)
center subunit [V
Others
201, 106 Cyclophilin 91242079005, 497, 304 14,7 1.77, 0.96 (0.03)

qi[242079005

P value: p values of ANOVA for proteins with significant differential abundance between CW ecotype and SL population are shown

after fold change ratio.

Table 4. Proteins with no significant differences between salt-treated CW ecotype and SL population

Spot # CW, SL  Protein name Mascot Score CW, SL  Unique peptide # CW, SL Fold Change CW, SL (p value)
178, 214 Plastidic aspartate 1129, 507 16, 8 1.66, 0.95 (0.6)
aminotransferase
Photosystem |
666, 173 reaction center 88, 189 2,2 1.89, 1.71 (0.3)
subunit VII

P value: p values of ANOVA for proteins with significant differential abundance between CW ecotype and SL population are shown

after fold change ratio.

In addition, we identified Cyt b6-f in two separate
protein spots with decreased fold change (spots # 199
and 208). However, spot # 208 appeared to be the
degraded product of Cyt b6-f. In an independent 2D-
DIGE analysis, we identified one more isoform, Mn-
SOD3.1, in CW. However, only Mn-SOD3.4 showed
consistent up-regulation in CW in response to salt stress.
Functional categories of the identified proteins were
metabolism, signaling, stress, photosynthesis and others.
The identification of these proteins was validated using
Scaffold software v4.3 at probability >95% (Figure S2).

With the same approach as used in analyzing the salt-
treated CW leaf proteome, we also aimed to identify salt-
responsive proteins in the SL population (Fig. 1). A total
of 26 protein spots corresponding to spots of the same
position as in the CW protein gel were detected. These
spots were subjected to in-gel digestion followed by LC-
MS/MS analyses. The DIGE ratios are shown in Table
S3. Of these spots, 20 showed differential accumulation
of proteins between populations (significant difference

between CW and SL, by ANOVA at p < 0.05). In these
spots, eight proteins with significant difference in DIGE
ratio between CW and SL were successfully identified
by MASCOT searching against the NCBI database (Fig.
3, Figure S3, Table 2, 3 and 5). However, none of these
proteins were significantly up- or down-regulated by salt
stress (t-test, p < 0.05). These proteins were fructose-
bisphosphate aldolase (spot # 612), copper/zinc
superoxide dismutase (Cu/Zn-SOD) (spot # 91),
proteasome beta subunit (spot # 415), Cyt b6-f (spot #
74), Rubisco small subunit (spot # 56), photosystem I
reaction center subunit I'V (spot # 452), uncharacterized
protein LOC100194054 (thylakoid lumenal 17.4-kDa
protein, spot # 755), and cyclophilin (spot # 106). The
identified peptides are shown in Table S4.

In addition, we identified proteins with no significant
difference in DIGE ratio between CW and SL: aspartate
aminotransferase (spot # 214) and photosystem I
reaction center subunit VII (spot # 173) (Table 4 and
Table 5). OEE1 and 14-3-3 were identified in the same
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Table 5. Proteins identified in 2D-DIGE of leaf proteins isolated from salt-treated SL population
Functional . Accession Experime Theoretic Mascot  Unique . Fold Change
Spot#  Protein name ntal . Organism
category number pUMW al p/MW  score peptide # (p value 1, 2)
Metabolism
Plastidic aspartate . 6.60/ 8.62/ Setaria 0.95
214 aminotransferase gijs14719430 4055 5048 907 8 italica (0.62, 0.6)
Fructose-bisphosphate . 6.32/ 6.96/ Sorghum 0.89
612 aldolase gil242059597 3565 3gg99 240 12 bicolor (0.83, 0.048)
Signaling
General regulatory . 5.09/ 4.76/ Sorghum 0.95
753 factor (14-3-3) gil242073380  og 74 974 709 36 bicolor (0.97, 0.02)
Stress
Superoxide dismutase . 4.96/ 5.35/ Triticum 1.05
91 [Cu/zn] gil1568639 4504 2042 104 2 aestivum  (0.85, 0.01)
Protein degradation
Proteasome beta . 6.36/ 5.71/ Sorghum 0.83
415 subunit gil242079721 1981 2631 V7S bicolor (0.88, 0.045)
Photosynthesis
. 5.50/ 6.41/ 0.93
74 Unknown (Cyt b6-f) gi|194702912 17.07 2103 139 4 Zea mays (0.68, 0.02)
Ribulose-1, 5-
bisphosphate . 4.79/ 8.78/ Miscanthus 1.05
56 carboxylase/oxygenase 9i[164698711 13.10 19.37 S 2 xgiganteus  (0.49, 0.02)
small subunit
Photosystem | reaction . 6.02/ 6.69/ Pinus 1.71
73 enter subunit VIl gil7524738 1150 s 189 2 thunbergii  (0.43, 0.3)
452 Photosystem | reaction 7.01/ 9.82/ 177 4 Imperata 0.99
center subunit IV 16.36 15.45 cylindrica (0.49, 0.01)
Uncharacterized protein . 4,78/ 7.44/ 1.18
735 | 0Cc100194054 gi[212721648 4591 445 213 3 Zeamays (57, 0.00)
Chloroplast oxygen- Saccharum
753 evolving enhancer gij3sasitees >0% 808 0 g hybrid 0.95
. 28.71 34.95 . (0.97, 0.02)
protein 1, OEE1 cultivar
Others
. . 4.36/ 4.83/ Sorghum 0.96
106 Cyclophilin gi|242079005 4014 46.69 304 7 bicolor (0.46, 0.03)

1. The first p value: p values of T-test for most proteins with significant differential abundance between control and salt-stressed plants

are shown after fold change ratio.

2. The second p value: p values of ANOVA for proteins with significant differential abundance between CW ecotype and SL population

are shown after fold change ratio.

spot (# 753) and so the DIGE ratio is unknown for each
protein. Photosystem I reaction center subunit I'V (spot #
452) was identified by MASCOT searching against the
local database. The identified peptides are shown in
Table S4.

Interestingly, by use of the local database, more
peptides were identified for 14-3-3 proteins (Table S4).
In addition, two phosphopeptides of thylakoid
membrane phosphoprotein 14-kDa protein
(ATpSGGEGATEEVPEIVK) and a chloroplast a and b
binding protein CP29 (NEPGAVIGpTRFESSDVK)
were identified from the data set of our previous study
(Wu et al, 2015). The phosphorylation sites are
evolutionarily conserved compared with other plant
species (Figure S4). These indicate that the local
database helped improve peptide identification for 7.
cylindrica, a non-model organism with no genome
sequence. Functional categories of the identified
proteins were metabolism, stress, signaling, protein
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degradation,

photosynthesis,

and

others.

The

identification of these proteins was validated using
Scaffold software v4.3 at probability >95% (Figure S5).

Gene ontology (GO) term enrichment analysis of the
identified proteins

A total of five proteins were significantly up- or down-
regulated by salt stress in CW: Rubisco small subunit,
uncharacterized protein LOC100194054, Cyt b6-f,
oxygen-evolving enhancer 2, and photosystem I reaction
center subunit IV. All five proteins were from the
photosynthesis pathway; however, their DIGE ratios
varied in CW and SL. In CW, three of the five proteins
(with the exceptions of Cyt b6-f and Rubisco small
subunit) showed increased abundance; however, in SL
they all had no significant change of abundance. The GO
term enrichment analysis was carried out by searching the
PANTHER GO database (http://www.geneontology.org/).
The GO biological process result showed that removal
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Fig. 3. Representative 2D-DIGE image of leaf proteins isolated from salt-treated SL population. The gel image corresponds to one
representative biological replicate. A, Loading control; B, control (no salt); C, salt-treated group; D, merged image. The image was

analyzed using 2D gel image analysis software REDFIN.

of superoxide radicals (p-value: 8.17E-03, fold
enrichment > 100%) and photosynthesis were enriched (p-
value: 5.76E-07, fold enrichment > 100%). The GO
cellular component result showed enrichment of
photosystem 1 (p-value: 9.53E-04, fold enrichment
>100%), thylakoid (p-value: 7.01E-05, fold enrichment
83.43%), and thylakoid membrane (p-value: 3.99E-03,
fold enrichment 78.33%). Thus, GO term enrichment

analysis showed that photosynthesis was over-represented.

Differentially accumulated photosynthesis proteins in
salt stress response

Differentially accumulation of photosynthesis
proteins under salt stress conditions have been reported in
many plant proteomics studies (Zhang et al., 2012;
Kosova et al., 2014; Nouri et al., 2015; Silveira and
Carvalho, 2016). A proteomic study showed that 20
chloroplast proteins were affected by salt stress treatment
in the C4 plant maize (Zorb et al., 2009): 12 proteins
increased their abundance and eight showed decreases. In
our proteomic study, we identified five photosynthesis

proteins with differential accumulation patterns in
response to salt stress in CW and SL (Tables 1, 2, and 5)
and the GO enrichment result confirmed this. Our results
support Zorb’s and others findings. The differential
accumulation of photosynthesis proteins may be the major
difference between CW and SL. In fact, differential
phosphorylation of Cs-specific enzymes in the CW
ecotype and SL population was previously reported (Wu
et al., 2015). Our results suggest that CW and SL may
differ in the C4 pathway in response to salt stress.

In particular in the present study, OEE2 (spots # 11
and 27) (Fig. 2) accumulated more in salt-treated plants
than controls. The OEE2 is an extrinsic polypeptide in
photosystem II involved in oxygen production (Seidler,
1996; Bricker et al., 2012). Previous studies have shown
a correlation between OEE abundance and salt stress.
Abundance OEE1 or OEE2 were found to be changed in
response to salt stress in Bruguiera gymmnorrhiza
(Sugihara et al., 2000), maize (Zorb et al., 2009), rice
(Abbasi and Komatsu, 2004), cowpea (de Abreu et al.,
2014) tobacco, (Razavizadeh et al., 2009), potato and
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canola (Aghaei et al., 2008; Bandehagh et al., 2011),
Brachypodium (Lv et al., 2014), and Kandelia candel
(Wang et al., 2013). In mangrove species Bruguiera
gymnorrhiza, OEE] transcripts were enhanced by salt
stress (Sugihara et al., 2000). In maize, OEE2 abundance
increased after salt exposure (Zorb et al, 2009). In
addition, OEE1 and OEE2 were found to be responsive
to salt stress in rice leaf sheath (Abbasi and Komatsu,
2004). Moreover, there was increased abundance of
OEE2 in a salt-tolerant cultivar of cowpea following salt
exposure (de Abreu et al., 2014). In the present study,
OEE2 was up-regulated in response to salt stress based
on our 2D-DIGE results (spots # 11 and 27). Overall, our
results are consistent with these others. It appears that
OEE2 abundance may affect the PSII activity under salt
stress in plants.

In contrast, we found that Rubisco small subunit and
Cyt b6-f showed significantly decreased abundance
under 150-mM salt stress. Similar results were reported
by other groups. In a C4 halophyte Aeluropus lagopoides,
Rubisco small subunit was down-regulated by salt stress
at the protein level (Sobhanian et al., 2010). However, a
proteomic study found Cyt b6-f was gradually up-
regulated by salt stress in wheat (Kamal et al., 2012).

Since most of the identified photosynthesis proteins
showed increased abundance in CW, it is possible that
CW had higher photosynthesis efficiency than SL under
salt stress. This may help in tolerance to local salt stress
in the CW mangrove forest. In fact, we found the
chlorophyll fluorescence value of salt-treated 1.
cylindrica (both populations) decreased with stress but
slightly recovered after acclimation (Figure S6);
however, the chlorophyll fluorescence value was higher
for CW than SL. Our results suggest a higher
photosynthetic efficiency for CW than SL under salt
stress. This phenomenon was also observed in other
plant species. In Arabidopsis transformed with a
Lepidium crassifolium gene conferring salt tolerance, the
Fv/Fm value was less affected than in Arabidopsis wild
type (Rigo et al., 2016). Since our results showed that
Rubisco protein abundance decreased in both
populations with salt stress, this is highly possible due to
differences in protein levels of photosystem components.

Identification of Mn-SOD

In addition to photosynthetic proteins, an antioxidant
protein Mn-SOD was identified in spot # 93 (Fig. 2) in
salt-treated CW leaves. Differential accumulation of
ROS scavengers under salt stress has been reported in
many plant proteomic studies (Zhang et al., 2012;
Kosova et al., 2014). Abbasi and Komatsu (2004)
showed that SOD increased in abundance in response to
salt stress in rice leaf sheath. In Suaeda aegyptiaca
leaves, Cu/Zn-SOD was responsive to salt stress in a
proteomic study (Askari et al., 2006). In pea, Cu/Zn-
SOD increased in response to salt stress (Hernhdeza et

180

Vol. 63, No. 2

al., 1995). In rice, overexpression of yeast Mn-SOD and
rice Cu/Zn-SOD increased salt tolerance (Tanaka et al.,
1999; Guan et al., 2017). The increased abundance of
SOD is believed to be a mechanism to deal with
oxidative stress under salt stress conditions in plants.
Our results concerning OEE2 and SOD are consistent
with previous results. This suggests an evolutionarily
conserved mechanism for salt stress response of these
proteins. However, we did not identify the proteins in the
SL population. Our results suggest that Mn-SOD may be
involved in salt stress tolerance of CW as a ROS
scavenger. Whether enzyme activity of Mn-SOD is
consistently up-regulated in the CW ecotype under salt
stress is unknown and requires further study.

Identification of cyclophilin

In leaves of CW and SL, cyclophilin was identified
as a protein with differential DIGE ratio. Cyclophilin is
encoded by a multigene family. It was reported that
cyclophilin gene expression in bean (Phaseolus vulgaris)
is differentially regulated by salt stress (Marivet et al.,
1994). A proteomic study identified a rice cyclophilin
OsCYP2 and its overexpression increased salt tolerance
(Ruan et al., 2011). Moreover, overexpression of a
pigeonpea cyclophilin gene increased salt tolerance of
Arabidopsis (Sekhar et al., 2010). Our findings suggest
that cyclophilin may be involved in salt stress response
in the CW ecotype but with an unknown mechanism.

Possible salt tolerance mechanism of CW ecotype

In summary, we identified differentially
accumulated proteins in leaves of two natural variants of
1. cylindrica in response to salt stress using 2D-DIGE.
These proteins included SODs, cyclophilin, and many
photosynthesis proteins, which suggests that the CW
ecotype may have higher antioxidant activity and
photosynthesis efficiency, and so can deal with oxidative
stress damage and energy limitation resulting from salt
stress in mangrove forest. Low accumulation of sodium
in leaves of the CW ecotype under salt stress was
previously reported (Chang and Chou, 2006). It is highly
likely that an unknown transporter is involved in
avoiding salt accumulation in leaves. This would prevent
salt damage to enzyme stability and activity in leaves.
However, determining which transporter may be
involved will require further study.
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Table S1. Proteins identified in 2D-DIGE of leaf proteins isolated from salt-treated CW ecotype.

SUPPLEMENTARY DATA

Replicate 1 Replicate 2 Replicate 3 Replicate 4
Spot R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 Average
DIGE . . DIGE
# control NacCl . control  NaCl DIGE Ratio control NacCl DIGE Ratio control NaCl . (p value)
Ratio Ratio
2.072666667
1 2606.12 9320.89 3.57653694 2505.63 1076.50  0.429632328 2352.45 5200.82 2.21080929 665.79 6901.60  10.3660937 (0.03,
0.0005 )
2.484666667
27 821.23 3881.63 4.726616397 405.49 0.00 0 758.45 2068.46 2.72721881 33375.14  85737.34  2.56889782 (038,034
1.756333333
52 1005.89 1783.18 1.772739447 941.56 178515  1.895952967 1149.32 1838.48 1.59961654 (0.003,
0.00005)
0.498
61 4259.56 1858.45 0.436301059 429543  2143.23  0.498957148 4830.62 2701.25 0.55919312
(0.003, 0.02)
0.506
70 1460.09 1229.76 0.842248416 1313.71 348.11 0.264986932 1404.61 576.96 0.41076241 2186.77 811.89 0.37127478 (0,02, 0.002)
0.368333333
83 1159.00 634.04 0.547061952 1729.46 360.56 0.208482516 1351.63 473.04 0.34997824 2949.55 127.76 0.04331656 (0.04,
0.0007 )
5.159321333
93 77.24 1017.54 13.17312884 123.28 0.00 0 0.00 625.74 #DIV/O! 126.67 291.97  2.3049637
(0.16,0.045)
0.408
96 512.48 431.29 0.841573677 472.55 79.15 0.167500038 537.74 115.33 0.2144641 ©0.11,001)
0.573333333
123 127554 1210.83 0.94927326 1208.52 43565  0.360481568 1185.15 486.64 0.41060907 0.18,001)
0.526
125 907.20 682.71 0.752543401 1240.87  379.49  0.305824539 1210.90 628.78 0.51927092
(0.02,0.04)
0.388666667
150 750.23 583.59 0.777887002 783.61 16.21 0.020683334 698.21 256.30 0.36707989 .11, 0.04)
1.663
178 210.54 300.12 1.42550449 298.99  454.40  1.519796246 217.59 444.61 2.04339308 (0.07.08)
7.517666667
182 54.17 381.58 7.044460573 42.10 383.73 9.11431732 76.70 490.54 6.39518367 (0.01,
<0.00001 )
0.596
189 842.94 543.84 0.645165205 812.02 345.19 0.425095735 743.44 533.94 0.71820322 701.24 514.70 0.73397715 (0,02, 0.004)
0.593
199 1196.38 882.06 0.737269475 1254.90 612.18 0.487830848 1414.56 784.06 0.55427769 (0.01,002)
1.766
201 475.79 957.08 2.011559033 513.90 697.15 1.356598352 531.24 1025.51 1.93039639 960.51 1370.51 1.42686253 (0.07,0.03)
0.251333333
208 765.84 214.23 0.279724954 739.35 163.81 0.208028923 729.38 194.08 0.26608334 773.44 465.19 0.60146081 (0.005,
0.00004)
0.438666667
212 543.32 253.23 0.466081371 710.14  302.71  0.426270762 599.41 254.31 0.42426813
(0.01, 0.0007)
1.570666667
279 429.51 337.19 0.785057014 1308.12  3748.40  2.865481252 503.68 534.79 1.06176757
(0.55,0.76 )
2.858
315 270.59 293.51 1.084706513 74.14 45515  6.139233109 262.75 354.77 1.35021193 .11, 005)
0.531333333
378 557.34 330.45 0.592896508 77575  362.59  0.467407913 514.27 274.73 0.53421174 (0.06,03)
2.875666667
440 261.50 1283.05 4.906401101 249.36  423.35  1.697775023 195.41 395.34 2.0231673
(0.25,0.19)
16.6615
441 11.80 82.34 6.976285896 5.29 139.43  26.34717534 0.00 1351.26 #DIV/O!
(0.34,0.19)
2.031333333
470 454.16 820.49 1.806632791 49152  793.84  1.615086394 402.62 1076.12 2.67280324
(0.03, 0.009 )
1.893
666 295.44 755.89 2.558539947 0.00 156.27 380.48 467.01 1.22742629
(0.33,0.3)
1.856666667
957  1935.94 5686.02 2.937080548 2005.21  1849.33  0.922262587 1864.68 3190.75 1.71115236 028,002)
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Table S2. Proteins identified in 2D-DIGE of leaf proteins isolated from CW ecotype
Spot Accession Experimental Theoretical Mascot Unique Peptide Experimental Theoretical Peptide
# number pl/MW pl/MW score peptide#  score pl/MW pl/MW Sequence (Scaffold probability)
Metabolism
178 gi|633095 6.32/42.97 8.62/50.48 1129 20 46 888.4385 888.5181 LAAAFIQR (97 %)
Plastidic aspartate aminotransferase 45 911.6042 911.46 LYDSISSK
41 961.4454 961.5345 LNLGVGAYR (100%)
69 971.5229 971.6015 ISLAGLSLAK (100%)
28 1008.3218  1008.4182 AQSDNMTDK (99%)
54 1079.318 1079.4375 QEMEEMAGR
42 1095.8918  1095.4325 QEMEEMAGR.| + Oxidation (M)
34 1337.5794  1337.7092 VLISSPTWGNHK (100%)
90 1344.5218  1344.6384 GMEVFVAQSYSK
30 1357.549 1357.67 QIGMFSYTGLNK (99%)
90 1360.479 1360.6333 GMEVFVAQSYSK.N + Oxidation (M)
50 1373.5414  1373.6649 QIGMFSYTGLNK + Oxidation (M)
43 1463.6104 1463.766 EYLPIEGLAAFNK (100%)
51 1500.615 1500.7395 RGMEVFVAQSYSK (100%)
36 1516.5657  1516.7344 RGMEVFVAQSYSK.N + Oxidation (M)
91 1523.7066  1523.8559 ATAELLLGADNPVIK (100%)
85 1530.7016  1530.8293 TEELQPYVLNVVK (100%)
IGAINVVCSAPEVADR.V +
75 1669.8254  1669.8457 Carbamidomethyl (C)
108 1686.8 1686.9265 QGLVATLQSLSGTGSLR (100%)
103 1761.7211 1761.876 IVANVVGDPTMFGEWK (100%)
37 1777.7211 1777.8709 IVANVVGDPTMFGEWK.Q + Oxidation (M)
78 1891.7951 1891.9679 GENKEYLPIEGLAAFNK
16 1953.668 1953.8713 AQSDNMTDKWHVYMTK
65 2099.8473  2100.0602 FEGVPMAPPDPILGVSEAFK (100%)
75 2115.832 2116.0551 FEGVPMAPF’DF’ILG(\'{AS)EAFK.A + Oxidation
IVANVVGDPTMFGEWKQEMEEMAGR.I +
25 2839.0474  2839.2979 Oxidation (M)
Signaling
957 gi|1345588 4.70/29.53 4.75/29.64 247 5 45 817.39 817.4368 ICDGILK.L + Carbamidomethyl (C)
General regulatory factor (14-3-3) 906.4369 906.5174 NLLSVAYK (98%)
1405.5048  1405.6573 TVDSEELTVEER (100%)
1693.7479  1693.8886 LLESHLVPSSTAPESK (100%)
1785.8167  1785.9737 AAQDIALAELAPTHPIR (100%)
Stress
Superoxide
dismutase [Mn]
3.1, gi[134668 6.40/20.77 6.71/25.21 248 5 74 1316.6267  1316.6262 HHATYVANYNK (100%)
mitochondrial
precursor
43 1226.4512  1226.5819 YAGEVYENVLA (100%)
66 1530.6674  1530.7943 NVRPDYLNNIWK (100%)
26 1598.7729  1598.7743 FNGGGHVNHSIFWK (94%)
64 1615.831 1615.8318 NLKPISEGGGEPPHGK (100%)
93 gi[212722004  6.03/23.89 6.71/25.21 157 6 74 1127.6175  1127.6186 ALEQLDAAVAK (100%)
Superoxide dismutase [Mn] 3.4, mitochondrial precursor 96 1355.7405 1355.7409 GDASAVVQLQGAIK (100%)
41 1530.7938  1530.7943 NVRPDYLNNIWK (100%)
79 1614.8463  1614.8465 LSVETTANQDPLVTK (100%)
33 1615.831 1615.8318 NLKPISEGGGEPPHGK
113 1742.9452  1742.9414 KLSVETTANQDPLVTK
Photosynthesis
61 Gil3914607  4.70/13.29  9.04/19.25 227 2 63 1447.4446 14475674 ENSTSPCYYDGR.Y + Carbamidomethyl
Ribulose-1, 5-bisphosphate carboxylase/oxygenase small subunit 35 2018.9003  2019.0928 FETLSYLPPLTQEQLLK (100%)
85 2147.0061  2147.1878 KFETLSYLPPLTQEQLLK (100%)
11 gi[242047384  6.23/23.38 8.63/27.72 725 5 39 944 .473 944.508 EFPGQVLR (95%)
Hypothetical protein SORBIDRAFT_02g002690 (OEE2) 54 1229.6442  1229.6517 EREFPGQVLR (100%)
80 1268.5908  1268.6725 HQLITATVSDGK (100%)
80 2098.8688  2099.0131 TADGDEGGKHQLITATVSDGK (100%)
125 2239.8898  2240.0597 YEDNFDANSNVSVIIQPTSK (100%)
84 2500.0919  2500.2737  KTITEYGSPEEFLSQVDFLLGK (100%)
27 gi|242047384  5.60/23.65 8.63/27.72 529 6 38 790.9552 790.4589 VDFLLGK
Hypothetical protein SORBIDRAFT_02g002690 (OEE2) 34 944.4306 944.508 EFPGQVLR (99%)
51 1229.6032  1229.6517 EREFPGQVLR (100%)
54 1268.5737  1268.6725 HQLITATVSDGK (100%)
90 2098.8606  2099.0131  TADGDEGGKHQLITATVSDGK (100%)
62 2239.8467  2240.0597 YEDNFDANSNVSVIIQPTSK (100%)
132 2372.2294  2372.1788 TITEYGSPEEFLSQVDFLLGK (100%)
62 2500.0743  2500.2737  KTITEYGSPEEFLSQVDFLLGK (100%)
52 gi[212721648  4.54/17.68 7.44/24.15 1459 6 37 912.3221 912.4705 AYAVGASFK (96%)
Uncharacterized protein LOC100194054 65 934.4428 934.5124 ADLTGAIFK (97%)
48 1075.3442  1075.4281 FCDYTNEK.T + Carbamidomethyl (C)
101 1090.4656  1090.5692 SLAAALMSEAK (100%)
98 1106.4468  1106.5641 SLAAALMSEAK.F + Oxidation (M)
101 1207.5175  1207.5833 GTDFTNAVIDR (100%)
92 1414.5043  1414.6109 FDGADMSEVVMSK (100%)
107 1430.5184  1430.6058 FDGADMSEVVMSK A + Oxidation (M)
80 1446.4746  1446.6007 FDGADMSEVVMSK.A + 2 Oxidation (M)
70 gil212721648  3.78/7.18 7.44/24 .15 181 3 46 934.452 934.5124 ADLTGAIFK (100%)
Uncharacterized protein LOC100194054 64 1090.4809  1090.5692 SLAAALMSEAK (100%)
89 1414.4982  1414.6109 FDGADMSEVVMSK (100%)
957 gi|383511664  4.70/29.53 5.59/34.78 1072 14 55 949.4752 949.5637 VPFLFTVK (99%)
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Table S2. continued

Shih et al.: Proteomic study in leaves of Imperata cylindrica

Spot Accession Experimental Theoretical Mascot Unique Peptide Experimental Theoretical Peptide
# number pl/MW pl/MW score peptide # score pl/MW pl/MW Sequence (Scaffold probability)
Chloroplast oxygen-evolving enhancer protein 1, OEE1 57 1095.4492  1095.5448 LTYDEIQSK(100%)
49 1251.5808  1251.6459 RLTYDEIQSK (100%)
69 1421.6535  1421.7588 KLCLEPTSFTVK.A + Carbamidomethyl (C)
53 1430.5731 1430.6889 GDEEELQKENIK (100%)
112 1462.6138  1462.7627 NAASSTGNITLSVTK (100%)
100 1561.6072  1561.7485 GGSTGYDNAVALPAGGR (100%)
77 1759.7137  1759.8741 DGIDYAAVTVQLPGGER (100%)
48 1774.7089  1774.8711 GRGGSTGYDNAVALPAGGR (100%)
GTGTANQCPTIDGGVESFPFK.A +
114 2181.809 2182.0001 Carbamidomethyl (C)
64 2249.0126  2249.1845  QLVATGKPESFGGPFLVPSYR (100%)
69 2292.9453  2293.1226  FEEKDGIDYAAVTVQLPGGER (100%)
60 2489.9193  2490.1623 GGSTGYDNAVGLOF(’),;’(?GRGDEEELQK
75 2575.0071 2575.229 SNPETGEVIG\(/f(f)iﬁ/\:)QPSDTDLGAK
199 gi|194702912  5.30/20.50 6.41/21.03 917 7 67 1088.3727  1088.4927 TGEDPWWKA (100%)
Unknown (Cyt b6-f) 90 1362.5254  1362.6667 GDPTYLVVEQDK (100%)
47 1413.6151 1413.7504 LGNDILVEDWLK
83 1506.6421 1506.7871 VLFVPWVETDFR (100%)
61 1656.7038  1656.8723 DKLGNDILVEDWLK
121 1773.7377  1773.9261 GPAPLSLALVHADVDDGK (100%)
FiCPCHGSQYNNQGK.V + 2
52 1808.6325  1808.7723 Carbamidomethy! (C)
208 gi|194702912  6.23/12.52 6.41/21.03 217 3 83 1362.5067  1362.6667 GDPTYLVVEQDK (100%)
Unknown (Cyt b6-f) 83 1506.6643  1506.7871 VLFVPWVETDFR (100%)
65 1773.745 1773.9261 GPAPLSLALVHADVDDGK (100%)
279 gi|227786 4.98/28.60 8.62/38.68 272 17 59 974.506 974.5549 IGLFGGAGVGK (100%)
ATP synthase CF1 beta subunit 53 1031.4001 1031.5135 AINLEEESK (100%)
37 1044.4845  1044.5968 VVDLLAPYR (100%)
27 1172.5617  1172.6554 VVDLLAPYQR
65 1190.4984  1190.6183 SAPAFIELDTK (100%)
47 1221.4738  1221.5846 AVAMSATDGLMR (100%)
27 1261.4943  1261.6336 TIAMDGTEGLVR
33 1277.5054  1277.6286 TIAMDGTEGLVR.G + Oxidation (M)
41 1327.5855  1327.6633 AHGGVSVFGGVGER (100%)
29 1398.676 1398.762 VGLTGLTVAEHFR (100%)
24 1408.648 1408.8038 VLNTGSPITVPVGR
57 1415.5173  1415.6793 IVGNEHYETAQR (100%)
47 1432.6444  1432.7344 MVQAGSEVSALLGR.M + Oxidation (M)
94 1433.3454  1432.7674 FVQAGSEVSALLGR (100%)
98 1470.6003  1470.7541 VGLTALTMAEYFR
59 1486.6275 1486.749 VGLTALTMAEYFR.D + Oxidation (M)
22 1491.6424  1491.7681 FTQANSEVSALLGR
29 2059.8438  2060.0248 GIYPAVDPLDSTSTMLQPR (100%)
42 2184.9207  2185.1379 IPSAVGYQPTLATDLGGLQER
50 2280.9025 2281.0719 MPSAVGYQPTLSTEMGSLQER (100%)
MPSAVGYQPTLSTEMGSLQER.I +
21 2296.8617  2297.0668 Oxidation (M)
470 7.01/16.36 9.82/15.45 131 5 33 731.4335 731.433 YPVVVR
Photosystem | reaction center subunit IV 103 1869.9116 1869.9108 VNYAGVSTNNYALDEIK
20 1018.49 1018.5811 ADKPPPIGPK
53 2083.817 2083.9909 ADEDATAEPAEGEGVVATKPK
30 2425.8851  2426.1139 ESYWYNGIGNVVTVDQDPNTR
666 5.06/7.50 6.69/9.52 88 2 53 1054.3881  1054.5295 VYLSSETTR
Photosystem | reaction center subunit VII 49 1540.4911 1540.665 CESACPTDFLSVR'V+ 2
arbamidomethyl (C)
Others
201 gi[242079005  4.24/41.25 4.83/46.69 497 14 59 788.4033 788.4028 ALDSVER (90%)
Cyclophilin 52 932.4961 932.4967 YALPIDNK (100%)
51 986.5029 986.5032 ANGEELLNK (100%)
82 1110.6626  1110.6648 SLILAGLAEPK (100%)
93 1126.6339  1126.6346 LAVGLEELQR (100%)
54 1142.6033  1142.6043 RANGEELLNK (100%)
79 1157.5164  1157.5175 FYDGMEIQR (100%)
73 12856136  1285.6125 KFYDGMEIQR (100%)
78 1315.6694  1315.6694 TVPLEIMVDGDK (100%)
51 1377.5978  1377.5983 DNPNIEDCVFR.I + Carbamidomethyl (C)
97 1425.6896  1425.6897 LPFNAFGTMAMAR (100%)
101 1432.7199  1432.7198 APVYGETLEELGR (100%)
88 1613.8525  1613.8512 EVQKPLEDITDSLK (100%)
100 1614.7861 1614.7849 ESELTPSNANILDGR (100%)
80 1618.7779  1618.7773 |IKDNPNIEDCVFR.I + Carbamidomethyl (C)
77 24901548 24901551 ADGFVVQTGDPEGPAEGFIDPSTGK

(100%)
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_______ Replicate 1 __________ ______Replicate2 _________ ______Replicate3 __________ ____ _Replicatd _________
spot " Ri R R R2 R2 R2 R3 R3 R3 R4 R4 R4 Average
# control NacCl DIGE Ratio control NaCl Ratio control NaCl Ratio control NaCl Ratio D(Ifsai?et;o
99 61193 79115 120286005 35357 26024 (0736043032 32074 26440  0.624357642 239017 206942 1237689667 (o 82'%53005)
434 28687 24887 08675393 34820 467.00 1341344640 440.07 27306 0620485774 69841 53544 0760658886 gig‘(‘)‘q’w

1.176333333

755 439.45  350.51 0.797619821 311.94  446.54 1.431503684 664.07 862.83 1.299315868 (0.57, 0.00005)

56 501220 286057 0.570711131 2882.18 488142 1.693655094 4638.30 4088.68 0.881503202  5653.75 4224.53 0.747208497 (01-34302)
537 8219 8890 1.081737604 1133 2513 2217162584 1401 3249 2318542424 96804 868.38 0.897051182 zdaggeg%%g

1.576333333

621  94.70 5227  0.551984903 32.25 83.96  2.603565285 57.82 90.92 1.672624749 758.55 27243  0.359145023 (0.58, 0.0007)

415 19.84 2351 1185487796 946 449 0474508047 1821 1513 0830043856  119.66 15222  1.272032526 ?6?33,33.335?
91 123891 133120 1.074497183 1191.75 1317.68 1.105668386 1679.54 1637.11 0074733919 54284 622.83 1.147356479 1('8315‘,5%‘.53?)7
550 0480 12065 1.366343464 2105 7357 3.351283641 2706 5583 204771984 83418  699.23  0.838226477 (o.gsf%?m)
50 300278 2744.38 0887351632 2774.60 304202 1096348687 345477 2377.93 0688303204  001.60 67744 0751374516 0('3863?%?’33)3
272 5349 5770 1.078687883  0.00 1.37 #DIVIOI 3456 2064  0.857541260  437.68 667.78 1.525741155 (&‘.}75,4&‘(‘)1)
214 39223 46030 1.173539856 611.65 37596 0.614670353 23045 24141 1047563396 15266  10.82  0.120849756 Ok%"‘ggfsg%?

2.072666667

723 0.28 0.23 0.998264708  8.64 27.60  3.194981229  3.38 6.84 2.024976031 29.61 113.49  3.832427833 (0.39, <0.00001)

656 24805 7213 0200782993 12688 33157 2.613261045 22021 20203  0.88141365  469.61 56823 1.210025421 |-201666667

(0.85, 0.004)
74 312087 269213 0862620502 2707.27 322001 1189391898 340823 247842 0727185244 134226 104304 0.777072449 °(§%§%?§§f’
106 100330 104588 0956545116 112558 101339 0900332024 908.16 918.09  1.010034894 81313 493.96  0.607478224 (0.26?%?03)
502 19516  7.82 0040062163 163.55 273.89 1.674617947 31509 306.39 0972375913 39409 19681  0.499400819 (3.'23’5(?%%%%1)
504 41848 25078 0.620768607 45261 262.97 0.580998543 46254 48440 1047250074 47162 247.89 0.525615438 (%'z‘;?%‘?ggg;)
188 71417 72694 1017881051 1440.85 1221.04 0842184761 127366 119228 0036101541  1019.65 102014  1.0093113 (0'%?%?76)
612 12057 196.42 1515056208 189.73  39.80  0.200761766 107.77 10110  0.938176076  170.85 318.25 1.862713743 (08%?(?.%48)
580 42510 546.50 1.285798279 32577 65046 2.024282133 63150 127196  2.01420197  296.87 23152  0.77985345 1'(2735’5’33%?3
427 188.80 19241 1.019100661 53696 64553 1202205019 20220 177.30  0.876450833  93.82  199.04  2.12150493 1('8'37%??133)3
566 9.96 1572 157864553 5512 9427 171004735 3551  42.94  1.209140018 320 333 1.042782462 1'(‘(‘)?:,33313?3
452 48467 40376 0833051921 423.00 30330 0.716868564 53551 76516 1428837611 21460 55375 2579307044 (o.fé?%?‘oog)
173 19857 20448 1.029798040 213.80 25550 1.194542289 15345 44352  2.800235700  187.62 109.95 0.586006167 (0'1"37’033)
753 4005.60 313837 0.783495357 202579 1966.88 0.970920806 228503 2490.18  1.089781756  3306.80 4121.66 1.246382791 (08%%?02)
99 61193 79115 120286605 35357 260.24 0736043932 32074 26440 0824357642 239917 206942 1.237689567 (0.82‘%?3005)
434 28687 24887 08675303 34820 467.06 1.341344649 44007 27306  0.620485774 69841 53544  0.766658886 (0'&?‘(‘)?34)

1.176333333

755 439.45 350.51 0.797619821 311.94  446.54 1.431503684 664.07 862.83 1.299315868 (0.57, 0.00005)

56 5012.29 2860.57 0.570711131 2882.18 4881.42 1.693655994 4638.30 4088.68  0.881503202 5653.75 4224.53 0.747208497 (01'34302)
537 82.19 88.90 1.081737604 11.33 2513 2.217162584 14.01 32.49 2.318542424 968.04  868.38  0.897051182 208;626(?%%62;

1.576333333

621  94.70 52.27  0.551984903 32.25 83.96  2.603565285 57.82 90.92 1.572624749 758.55  272.43  0.359145023 (058, 0.0007)

415 19.84 2351 1185487796 946 449 0474508047 1821 1513  0.830043856  119.66 15222  1.272032526 ?fggfg%ﬁ?
91 123891 133120 1.074497183 1191.75 1317.68 1105668386 1679.54 1637.11 0974733919  542.84  622.83 1.147356479 1('8'%15"5%‘1?%7
550 94.80  120.65 1.366343464 21.95 7357 3.351283641 27.26  55.83 204771984 83418 69923  0.838226477 (ogsf%?m)
50 300278 2744.38 0887351632 2774.60 304202 1096348687 345477 2377.93 0688303204  001.60 67744 0751374516 0('3%3?%?‘32)3
272 5349  57.70  1.078687883 000 137 #DIVIOl 3456 2064  0.857541260  437.68  667.78 1.525741155 (3"7175’45‘(‘)1)
214 39223 46030 1.173530856 611.65 37596 0.614670353 23045 24141 1047563306  152.66  19.82  0.129849756 o.(%égg,eg%e)w

2.072666667

723 0.28 0.23 0.998264708  8.64 27.60  3.194981229  3.38 6.84 2.024976031 29.61 113.49  3.832427833 (0.39, <0.00001)

1.261666667
(0.85, 0.004)
0.926333333

(0.68, 0.02)
0.956
(0.46, 0.03)
0.895666667
(0.44, 0.00004)

656 248.05 7213  0.290782993 126.88  331.57 2.613261045 229.21 202.03 0.88141365 469.61 568.23  1.210025421
74 3120.87 2692.13 0.862620502 2707.27 3220.01 1.189391898 3408.23 2478.42  0.727185244 134226  1043.04 0.777072449
106 1093.39 1045.88 0.956545116 1125.58 1013.39 0.900332924 908.16  918.09 1.010934894 813.13  493.96 0.607478224

592 195.16 7.82 0.040062163 163.55  273.89 1.674617947 315.09  306.39 0.972375913 394.09 196.81  0.499400819
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Table S3. Continued
_______ Replicate1 ________ ______Replicate2 ________ ______Replicate3 __________  ______Replicate4 ________
spot ~Ri R1 R R2 R2 R2 R3 R3 R3 R4 R4 R4 Average
# control NaCl DIGE Ratio control NacCl Ratio control NaCl Ratio control NaCl Ratio D(ISE;::;O
504 41848 25078 0.620768697 45261 262.97 0580098543 462.54 484.40  1.047250974 47162 247.89 0.525615438 (%'E‘;?%‘?ggg;’)
188 71417 72694 1017881051 1449.85 1221.04 0842184761 127366 119228 0936101541  1019.65 102014  1.0093113 (0.%’%?76)
612 12957 196.42 1.515056208 189.73  39.80  0.200761766 107.77 10110 0938176076  170.85 31825 1.862713743 (o.s%?g% 1)
589 42510 54659 1285798279 32577 659.46 2.024282133 631.50 127196  2.01420197 20687 231.52  0.77985345 1'(?5;3333)’3
427 188.80 19241 1.019109661 536.96 64553 1.202205019 20229 177.30  0.876450833  93.82  199.04  2.12150493 1('8.3;?%?‘133)3
566 096 1572 157864553 5512 9427 171004735 3551  42.94 1209140018 320 333  1.042782462 1'(‘8?233?%3)3
452 484.67 40376 0.833051921 42309 303.30 0.716868564 53551 76516 1428837611 21460 55375 2.579307044 (o.fé?%?oog)
173 19857 20448 1020798049 213.89 25550 1.194542289 15345 44352  2.890235709  187.62  109.95 0.586006167 (0.14'371033)
753 400560 313837 0783495357 2025.79 1966.88 0.970020806 2285.03 2490.18  1.089781756  3306.89 4121.66 1.246382791 (o.g%??oz)

The first p value: p values of T-test for most proteins with significant differential abundance between control and salt-stressed plants
are shown after fold change ratio.
2. The second p value: p values of ANOVA for proteins with significant differential abundance between CW ecotype and SL population
are shown after fold change ratio.

Table S4. Proteins identified in 2D-DIGE of leaf proteins isolated from SL population

Spot Accession Experimental Theoretical Mascot Unique Peptide Experimental Theoretical Peptide
# number pl/MwW pi/MW score peptide # score pl/MwW pi/MW Seq (Scaffold probability)
Metabolism
214 gi|514719430 6.60/40.55  8.62/50.48 507 7 58 914.5345 914.5073 IADVIQEK (99%)
Plastidic aspartate aminotransferase 35 935.4753 935.4501 VPWSEYR
34 950.5081 950.4821 NLGLYSER
43 961.5606 961.5345 LNLGVGAYR (90%)
63 971.6303 971.6015 ISLAGLSLAK (100%)
91 1360.6502 1360.6333 GMEVFVAQSYSK.N + Oxidation (M)
68 1523.8794 1523.8559 ATAELLLGADNPVIK (100%)
99 1530.8434 1530.8293 TEELQPYVLNVVK (100%)
612 gi|242059597 6.32/38.68  6.96/38.99 245 15 43 647.3753 647.3755 AAFLAR
Fructose-bisphosphate aldolase 48 830.4861 830.4861 ALQASTLK (99%)
41 989.5021 989.5029 GTIEVAGTDK
55 990.5134 990.5134 NAAYIGTPGK (100%)
47 1116.6174 1116.6179 DGKPFVDVLK (99%)
43 1153.5617 1153.5615 ANSEATLGTYK (100%)
51 1210.6914 1210.6921 EGGVLPGIKVDK (99%)
59 1243.6596 1243.6561 AWAGKVENIEK (100%)
78 1312.6268 1312.6259 GDAAADTESLHVK (100%)
80 1331.6934 1331.6933 GILAADESTGTIGK (100%)
67 1375.7326 1375.7347 VTPEVIAEYTVR (100%)
73 1487.7956 1487.7944 GILAADESTGTIGKR (100%)
66 1501.7371 1501.7372 LSSINVENVEENR (100%)
42 1503.8318 1503.8297 KVTPEVIAEYTVR (97%)
27 1657.8404 1657.8383 LSSINVENVEENRR
Signaling
753 gi|242073380 5.09/28.71  4.76/29.74 709 36 20 769.4015 769.401 YLAEFK
General regulatory factor (14-3-3) 50 815.4122 815.4137 LAEQAER (90%)
40 817.4366 817.4368 ICDGILK.L + Carbamidomethyl! (C) (81%)
38 902.5083 902.5073 IVSSIEQK
34 906.5177 906.5174 NLLSVAYK (100%)
25 931.4229 931.4222 MKGDYYR
14 1006.5824 1006.5811 VTLIKDYR
29 1024.5918 1024.5917 LVPAAAAVDAK
30 1143.6269 1143.6248 GNEDRVTLIK
71 1188.6542 1188.6536 DSTLIMQLLR (100%)
53 1194.6356 1194.6357 KNEEHVAQIK (98%)
74 1199.5135 1199.5128 DAAESTMNAYK (100%)
72 1204.6488 1204.6485 DSTLIMQLLR.D + Oxidation (M)
76 1211.5496 1211.5492 DAAENTMVAYK (100%)
33 1214.5508 1214.5489 ESAESTMVAYK
49 1215.5078 1215.5077 DAAESTMNAYK.A + Oxidation (M)
66 1327.6094 1327.6078 KDAAESTMNAYK (100%)
34 1333.5566 1333.557 YEEMVEFMEK (99%)
101 1339.6436 1339.6442 KDAAENTMVAYK
48 1349.5507 1349.5519 YEEMVEFMEK.V + Oxidation (M)
107 1355.6392 1355.6391 KDAAENTMVAYK.A + Oxidation (M)
96 1387.7299 1387.7307 IISSIEQKEEGR
77 1403.724 1403.7256 IVSSIEQKEESR
90 1405.6573 1405.6573 TVDSEELTVEER
71 1417.693 1417.6936 TVDVEELTVEER (100%)
80 1426.7459 1426.7416 IVSSIEHKEETR (94%)
71 1486.7779 1486.7813 VEAELSGICAGILR + Carbamidomethyl (C)
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Table S4 Continued.

Spot Accession  Experimental Theoretical Mascot Unique Peptide Experimental Theoretical Peptide
# number pl/MW pl/MW score peptide # score pl/MW pl/MW Seq (Scaffold probability)
33 1495.7125 1495.7127 EEGRGNEAHAASIR
106 1503.6801 1503.6801 SAGGAGGGEELSVEER (100%)
30 1516.8722 1516.8725 NLLSVAYKNVIGAR
81 1573.8039 1573.8021 IEAELSNICDGILl§1+O(()202r)bamldomethyl (C)
51 1637.9163 1636.9148 LLDDRLVPAAAAVDAK
46 1653.8592 1653.8573 LLDSHLVPSSTAAESK (100%)
70 1669.8534 1669.8523 LLDSHLVPSSTASESK
68 1693.8908 1693.8886 LLESHLVPSSTAPESK
21 1709.7929 1709.793 SPTEPTREESVYMAK (100%)
56 1771.9583 1771.9581 AAQDIALADLAPTHPIR
100 1785.9738 1785.9737 AAQDIALAELAPTHPIR (100%)
85 1920.9446 1920.9429 DAADSTLAAYQAAQDIAVK
36 2049.9794 2049.0378 KDAADSTLAAYQAAQDIAVK
Stress
91 gi|1568639 4.96/16.24  5.35/20.42 104 3 17 1098.61 1098.6107 LACGVVGLTPL.- + Carbamidomethyl (C)
Superoxide dismutase [Cu/Zn] 94 1411.6814 1411.6804 GGHELSLSTGNAGGR (100%)
66.2 1086.53 1086.5378 EDGPTTVNVR (100%)
Protein degradation
415 gi[242079721 6.36/19.81  5.71/26.31 317 5 36 755.4887 755.4653 VAANLIR (90%)
Proteasome beta subunit 43 845.5052 845.4793 VVSLAMAR (99%)
38 1016.5606 1016.5502 TVTINADGVK (98%)
49 1098.5348 1098.5128 TSTGMYVANR (100%)
60 1114.5304 1114.5077 TSTGMYVANR.A + Oxidation (M)
111 1567.7608 1567.7478 SGSAADTQVISDYVR (100%)
Photosynthesis
74 gi[194702912 5.50/17.07  6.41/21.03 139 3 66 1088.4925 1088.4927 TGEDPWWKA (100%)
Unknown (Cyt b6-f) 79 1362.6678 1362.6667 GDPTYLVVEQDK (100%)
56 1808.7704 1808.7723 FICPCHGSQYNN(QC(?((i\éO:A)Z) Carbamidomethyl
56 gi[164698711 4.79/13.10  8.78/19.37 75 4 15 769.3757 769.3759 EGFVYR
Ribulose-1, 5-bisphosphate carboxylase/oxygenase small subunit 31 905.4966 905.4971 QVDYLLR
2 1392.6498 1392.6496 NNWVPCLEFSK.I(E1Socoz;bamldomethyl (C)
48 1447 5664 1447 5674 ENSTSPCYYDGR.(\1(O+OOCA’a)rbamldomethyl (C)
173 gi[7524738 6.02/11.50 6.69/9.52 189 3 23 967.3716 967.3739 TEDCVGCK.R + 2 Carbamidomethyl (C)
Photosystem | reaction center subunit VII 61 1540.6612 1540.665 CESACPTDFLSVR% SO%A’(;arbamldomethyl ©
90 1644.7068 1644.7059 IYDTCIGCTQCVR.?1Bgogarbamldomethyl (C)
452 7.01/16.36  9.82/15.45 177 3 27 731.4555 731.4330 YPVVVR
Photosystem | reaction center subunit IV 28 1018.6050 1018.5811 ADKPPPIGPK (91%)
46 2054.0008 2053.9804 ADEDAAAEPAEGEGVVATKPK (100%)
755 0il212721648  4.78/15.91  7.44/24.15 213 3 69 1090.5704 1090.5692 SLAAALMSEAK (100%)
Uncharacterized protein LOC100194054 61 1106.5644 1106.5641 SLAAALMSEAK.F + Oxidation (M)
95 1207.5826 1207.5833 GTDFTNAVIDR (100%)
77 1446.5949 1446.6007 FDGADMSEVVMSK A + 2 Oxidation (M)
753 0i|383511664 5.09/28.71  6.08/34.95 477 19 24 849.427 849.4232 GSSFLDPK
Chloroplast oxygen-evolving enhancer protein 1, OEE1 26 929.4605 929.4607 NAPPEFQK
48 949.5638 949.5637 VPFLFTVK (98%)
49 1095.5448 1095.5448 LTYDEIQSK (99%)
11 1219.6234 1219.6237 IQGIWYAQLE
54 1251.6462 1251.6459 RLTYDEIQSK (100%)
72 1285.59 1285.5907 ANLGMEVMHER
46 1293.6646 1293.6639 LCLEPTSFTVK.A(rog;:)bamldomethyl (C)
64 1301.5846 1301.5856 ANLGMEVMHER.N + Oxidation (M)
59 1313.7102 1313.7092 VINTWADIINR
76 1421.7594 1421.7588 KLCLEPTSFTVK.(A1SQ(i/j)rbamldomethyl (C)
34 1427.6318 1427.614 FCDWITSTENR.L + Carbamidomethyl (C)
59 1430.6904 1430.6889 GDEEELQKENIK
59 1458.7256 1458.7255 LIFQYASFnNSR
96 1462.7625 1462.7627 NAASSTGNITLSVTK (100%)
58 1463.7504 1463.8195 SVASSSGKITLSVTK (100%)
81 1498.617 1498.6172 ETTENESANEGYR
74 1561.7509 1561.7485 GGSTGYDNAVALPAGGR (100%)
83 1759.8731 1759.8741 .DGIDYAAVTVQLPGGER (100%)
95 1774.8731 1774.8711 GRGGSTGYDNAVALPAGGR (100%)
54 2491.1665 2491.1463 GGSTGYDNAVALPAGGRGDEEELEK
106 gi[242079005  4.36/40.14  4.83/46.69 304 13 20 630.334 630.3337 IVEDR
Cyclophilin 52 788.4021 788.4028 ALDSVER (90%)
49 986.5035 986.5032 ANGEELLNK (100%)
58 1110.6648 1110.6648 SLILAGLAEPK (100%)
73 1126.6378 1126.6346 LAVGLEELQR (100%)
43 1142.6036 1142.6043 RANGEELLNK (98%)
37 1157.5168 1157.5175 FYDGMEIQR (98%)
67 1266.7644 1266.7659 SLILAGLAEPKR (100%)
60 1285.6138 1285.6125 KFYDGMEIQR (100%)
46 1315.6688 1315.6694 TVPLEIMVDGDK
19 1377.5966 1377.5983 DNPNLEDCVFR.I + Carbamidomethyl (C)
64 1425.6902 1425.6897 LPFNAFGTMAMAR (100%)
71 1613.8514 1613.8512 EVQKPLEDITDSLK (100%)
61 1614.789 1614.7849 ESELTPSNANILDGR (100%)
77 1618.7792 1618.7773 IKDNPNLEDCVFR.| + Carbamidomethyl (C)

Table S5. MASCOT search results deposited to ProteomeXchange consortium.
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Peak list file

Mascot search result file

12_final spot#11
32_final spot#27
52_final spot#61
56

58 final spot@52
64_final spot#70
97_final spot#93
111_new spot#755
112_final spot#957
157_new spot#91
157_new spot#91
162_final spot#178
165_final spot#199
173

183_final spot#208
220_new spot#106
220_new spot#106
259 _final spot#201
284 new spot#74
385_final spot#279
415

452

457 _new spot#612
506_final spot#470
515_final spot#666
597 _final spot#470
707 _new spot#173
835 _new spot#753

F011716.dat
F011717.dat
F011718.dat
F011745.dat
F011719.dat
F011720.dat
F011721.dat
F011735.dat
F011722.dat
F011736.dat
F011737.dat
F011723.dat
F011724.dat
F011747.dat
F011725.dat
F011738.dat
F011739.dat
F011726.dat
F011740.dat
F011727.dat
F011746.dat
F011748.dat
F011741.dat
F011728.dat
F011731.dat
F011730.dat
F011742.dat
F011743.dat
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Fig. S1. 2D-DIGE images of leave proteins isolated from salt-treated CW ecotype. The gel images correspond to three representative

biological replicates.
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Spot # 11
Valid .. Sequence Pob  Mawo.. Mao.. Mawo.. NTT  Modifications Observed  ActsalMass  Charge  DeltaDa Delta.. Retent. Intensity jils St Stop  #Othe.. OtherProtei.. SpectrumID
¥ 10 ®EREFPGQVLR(Y) 100% 540 516 B8 2 41089 1,22964 3 000 61 119 5531 114 123 0 1231: Scan 7260 [
V10 KEREFPGQYLR(Y) q00% 487 516 73 2 41088 1,22960 3 0MT -B 120 2481 114 123 0 1261: Sean 7404 [..
W 10 RIEFPGQVLR(Y) 8% 92 525 84 2 M 94447 2 05 - 260 2005 16 123 0 3635: Sean 1802 ..
V10 REFGQVLRM) % 233 505 130 2 4324 04446 2 p: 46 20 2595 16 123 0 2702 Sunof 2 ...
¥ 1D RIEFPGQVLR(Y) 9B% 64 525 134 2 mn 04442 2 05 80 140 El 16 123 0 1419; Sumef 2 5¢...
Y 10 REFGQVLR() 5% 295 535 20 2 47302 94443 2 R ] 1310 16540 116 123 0 1390: Scan 7974 [
V] 10 REFIGQVLR(Y) %% B0 ns 131 2 MW s 1 00z 6 10 B 16 130 1928 Sean T |
W 10 REFGQYLREY) 94% 28 525 21 2 4123 94444 2 b4 68 2N 1704 16 123 0 2567: Sean 13551 ..
v 10 REFGQVLR(Y) 03% 286 525 20 2 4724 %447 2 M 45 130 2149 16 123 0 2773 Sean 14347 ..
V10 RIEFPGQVLR() 2% 284 525 19 2 4123 04445 2 00 58 200 1739 16 123 0 2545: Sean 1476 ..
V10 REFGQVLR(Y) 0% 278 525 22 2 LN 84447 2 004 -3 u%0 1640 16 123 0 2516: Sean 13372 ..
Y10 REFPGQVLR(Y) 8% 272 N5 W 2 ABu 84446 2 0051 54 260 2092 16 123 0 2645 Sean 13837 ..
W 10 REFGQVLR(Y) 84% 265 525 21 2 482 04445 2 009 62 2 2106 116 123 0 2658: Sean 13867 ...
V10 RIEFGQVLR() 84% 265 525 21 2 4123 04445 2 003 56 1M 2086 16 123 0 2800: Sean 14493 ..
¥ 10 ®)YEDNFDANSNVSVHQPTSK() 100N 1255 499 317 2 112085 223989 2 017 % 14l 6299 124 143 0 1497: Sean 8495 [
¥ 10 ®)YEDNFDANSNYSYNOPTSK() M00% 851 499 105 2 74764 223991 3 015 68 1410 4064 124 143 0 1539 Sean 8667 [
| 10 R)VEDNFDANSNVSYLQPTSK() 100% 519 499 114 2 4764 2,23990 3 016 N 1400 2343 124 143 0 1510 Scan 8539 [..
¥ 10 R)YEDNFDANSNVSVIQPISK(K) M00% 441 500 200 2 4763 223986 3 020 88 1410 129 124 143 0 1520; Scan 8582 ..
¥ 10 R)YEDNFDANSNVSVIQPISK(k) 199%3 372 500 125 1 M6 22981 3 019 -85 14D 1235 24 W 0 1560 Sean F748 [
_ W 10 KTITEVGSPEEFLSQVDFLLOK( 1100% 840 499 w1 2 B 2,50009 3 018 -1 1830 26160 144 165 0 2196: Sumof 10¢..
| 10 KTITEYGSPEEFLSQVDFLLGK( 100% 591 499 336 1 5 2,50009 3 019 B 180 it 144 165 0 2185 Sunof2s...
V| 10 @TITEYGSPEEFLSQVDFLLOK(Q M00% 1362 496 722 1 118701 337201 2 7 B 18 9181 145 165 0 2215: Sum of 6 5...
"W 10 (TIEYGSPEEFLSQYDRLLGK(Q M00% 1%1 496 694 2 118701 237201 2 017”0 18%0 (i 145 165 0 219 Sunofd ...
¥ 10 @)TITEYGSPEEFLSQVDRLLGKQ M00% 995 496 447 2 168 23101 3 017 - e 161400 145 165 0 2210: Swn of 255...
W] 10 gTITEYGSPEEFLSQYDFLLOK®Q M00% 933 495 182 2 0168 237201 3 Q17 M 18 3010 145 163 0 22%: Sumof 25...
V10 gTTEVGSPEERLSQVDRLLGKQ 100% 928 496 355 2 9167 237200 3 018 M 1860 7849 145 165 0 2206 Sean 11349 .
10 ) TITEVGSPEEFLSQVDFLLGK(Q 100% 524 496 238 2 116701 337200 2 018 W 1sk0 9558 145 165 0 2213 Sean 11181 .
_'i 10 ) TITEVGSPEEFLSQVDFLLOK(Q 100% 485 496 148 2 118700 237199 2 019 81 18W 5625 145 165 0 3236:Seen 11386
¥ 10 ®)TADGDEGGKHQLITATYSDGK 100% 805 500 00 ] 0063 200887 3 04 89 1060 8535 210 20 0 1077: Scan 6455 ..
V] 1D R)TADGDEGGKHQLITATYSDGK 100% 467 500 00 2 063 208% 3 015 M 1D e A0 W 0 1053; Scan 6335 [
V| 10 ®)TADGDEGGKHQLITATVSDGK '88% 358 500 00 2 M W 3 01 8 W BS54 00 2 0 513: Soan 14507 ..
W 10 RTADGDEGGKHQLITATVSDGK %4% 333 500 (00 2 0062 209884 i 017 81 1040 ™98 a0 2% 0 1049: Sean 6315 [..
W 10 (KHQLITATYSDOK (L) 100% 800 514 00 2 635.30 1,268.59 2 0oz 64 1080 2503 23 0 1106: Scan 6586 ..
¥ 10 (HQUTATYSDGKQ) 0% 615 514 00 2 6529  L#e5s 1 010 w0  10W 1% 29 20 0 TT17: Scan 6654
Vv 10 (KHQLITATYSDGK (L) M00% 630 514 00 2 63530 1,268 56 2 00 M BN 1188 29 20 0 2729: Sean 14172 ..
V10 EHQUITATVSDGKQ) M00% 618 54 00 2 635.30 1,268.60 7 00m 6 BR 1267 A9 1 0 2192 Sean 14431 ..
V10 [ HQUITATYSDGK®) 100% 602 514 00 2 635.30 1,268.59 1 00 62 80 1241 a9 1 0 2781: Scan 14385 ..
10 HQUITATVSDGK() 100% 53 514 00 2 530  Lpe% 2 0081 64 20 me a9 20 0 2617 Sean 13709 .
10 )HQLITATYSDGK() 100% 562 514 00 2 63530 1,268.59 2 ogz 65 1M 113 9 130 0 2753: Sean 14278 ..
V10 ®HQUITATYSDGK®) 100% 514 51400 2 635.30 1,268.58 1 Qe ;W 9323 1 0 2544: Sean 1475 ..
¥ 10 KHQLITATYSDGK (L) 100% 508 514 00 2 635.30 1,268 59 2 0085 67 2390 1155 29 230 0 2834: Scan 14602 ..
¥ 10 ®HQUITATYSDGEQL) q00% 467 514 00 2 35.30 1,268 59 2 0085 67 130 1213 N 10 0 2167: Sean 14328
W 10 KHQLITATYSDOK QL) q00% 47 514 00 2 63530 1,268.59 2 (o 8 1M 1185 2 2% 0 2808: Sean 14430 ..
¥ 10 (OHQLITATVSDGK L) 100% 26 514 00 2 42388 1,26861 3 0009 46 1080 287 21 0 1103: Sean 6572 ..
¥ 10 (K)HQLITATYSDGK(L) A00% 408 514 00 2 635.30 1,268.58 2 0091 -1 2310 1098 29 20 0 2716: Scan 14112
W 10 ®HQLITATYSDGKQ) 100 48 514 00 2 42388 1,26862 3005 45 1050 5494 A2 M 0 1072: Sean 6424 [
¥ 1D ®HQUITATYSDEK(EL) 9% 438 514 00 2 42389 1,268.65 3 0m 2 1080 9256 29 2% 0 1083: Scan 6483 [..
¥ 10 (KHQLITATYSDGK (L) 9% 332 S5l4 00 2 635.31 1,268.60 2 0w -8 WM 1114 A 20 0 2653; Sean 13964 ..
W 10 (K)HQLITATYSDGK(L) o N4 Sl 0 2 635.30 1,268.58 i 0w 1w 1069 a9 10 0 2600: Sean 13665 ..
¥ 10 HQUITATYSDGKQ) [98% 343 514 00 2 63529 1,268 57 2 010 81 1N 586.1 209 230 0 1148: Scan 6641 [
¥ 1D ®)HQLITATYSDGK() 90% 360 514 00 2 4238 1,268 61 3 0bez 49 1080 2451 U] 0 1060: Sean 6372

0i[242047384 (100%), 27,563.8 Da
hypothetical protein SORBIDRAFT_029002690 [Sorghum bicolor]
7 exclusive unique peptides, 10 exclusive unique spectra, 51 total spectra, 73/261 amino acids (28% coverage)

MASTSCFLHQ STARLGASPR VAAAPRSAQL FVCKAQQKQQ QDAAAVDQSD VSRRAALALF
AGVAAVGAKY SPAAAAYGEA ANVFGKPKTN TEY|AYNGDG FKLLIPSKWN PSKEREFPGQ
VLRYEDNFDA NSNVSVIIQP TSKKTITEYG SPEEFLSQVD FLLGKQAFGG STDSEGGFET
GAVATANVLE SSTPVVDGKQ YYSVSVLTRT ADGDEGGKHQ LITATVSDGK LYICKAQAGD
KRWFKGARKG VEKAAASFSV A

Spot # 61
gi|3914607 (100%), 19,036.4 Da

RecName: Full=Ribulose bisphosphate carboxylase small chain, chloroplastic; Short=RuBisCO small subunit; Flags: Precu
3 exclusive unique peptides, 5 exclusive unique spectra, 15 total spectra, 30/168 amino acids (18% coverage)

MALTYVMASSA TAAAPFQGLK STASLPVARR STTSLAKVSN GGRIRCMQVW
PAYGHKKFET LSYLPPLTQE QLLKQVDYLL RNNWVPCLEF SKEGFVYREN
STSPEYYDGR YWTMWKLPMF GCTDASQVYK ELQEAIASYP ELRAILGFDN
IRQTQWLTFI AYKPAGSE
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Shih et al.: Proteomic study in leaves of Imperata cylindrica
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uncharacterized protein LOC100194054 [Zea mays]
6 exclusive unique peptides, 12 exclusive unique spectra, 72 total spectra, 611225 amino acids (27% coverage)
MASSSCL ASP SEGATLECREBERR PRCRWVACSAA DAGGSTGPAW AKGAGRLACG VLAAWSYVASA
SMNPWVI AASQR LPPLSTEPMNR CERAFVGNTI GOQANGCVYDKP LDLRFEDYTN EKTHNLKGKSL
AAALMsEAKF DoADMSEVVIM SKAYAVGASF KGTDFTNAVI DRVNFEKADL TGAI FKNTWVL
SGESTFDBAKM BEBNNGREERETEEL G | L L ST HT 8 L5 PFDARL Ell GiGiR:

S9



Taiwania Vol. 63, No. 2
Spot #70
Tl . Seqwe b Mo, Memo. Mo, NID IDMfoator  Obened  MtodMs Chme Detls D, Rer. Dby IC St S #0he. ObwFukl. et
710 ELAMINEAER S T T A LRGN N N 1 T s wmomo0 1416 B4 [
710 ELOMEER T T w1 om0 105 S d1% [
710 ELA R T WH @A 1 AW 2 1 w1 om0 1968 oG .
V10 RELAMIMEER I S5 A 1 UE 6 4 1 om0 1% T [
U0 pEcOMETGLy 0 W 1 55 6l 1 WE EE 1 A0 0 [k Bl W om0 1305 o B3 .
7 pEeodELe A0 @2 S5 BT 3 TWE  HE 1 41 4 W T | B
U0 e T @B WS T AE 45 W w0 1M SO0 [

0i|212721648 (100%), 23,654.3 Da
uncharacterized protein LOC100194054 [Zea mays]
3 exclusive unique peptides, 3 exclusive unique spectra, 7 total spectra, 331225 amino acids (15% coverage)

MASSSCLASP SGATLCRPRR
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oil1174391 (100%), 25,239.0 Da

RecName: Full=Superoxide dismutase [Mn] 3.4, mitochondrial; Flags: Precursor

5 exclusive unique peptides, 6 exclusive unique spectra, 9 total spectra, 631233 amino acids (27% coverage)

MALRTLASKN ALSFALGGAA RPSAASARGY TTVALPDLSY DFGALEPAIS GEIMRLHHAQK
HHATYVGNYN KALEQLDAAV AKGDASAVVQ LQGAIKFNGG GHVNHSIFWK NLKPISEGGG

EPPHGKLGWA IDEDFGSFEA
VTKGASLVPL LGIDVWEHAY

S10

LVKRMNAEGA
fLOYKNVRPD

ALQGSGWVYWL
YLNNIWKVMN

ALDKEPKKLS
WKYAGEVYEN

VETTANQDPL

VLA
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4 exclusive unique peptides, 5 exclusive unique spectra, 73 total spectra, 66/193 amino acids (34% coverage)

MGRERAQRS| VCQAAS
GNAGGGTYAK DKLGND
CTHLGCVVPW NGAENK
TDFRTGEDPW WKA

Spot # 957
gi[1345588 (100%}, 29,6376 Da
RecMame: Full=14-3-3-like protein GF14-12
2 exclusive unique peptides, 2 exclusive unique spectra, 10 total spectra, 60/261 amino acids (23% coverage)

RYPDMEKRK LMNLLLLGA
WLNTHGPND RTLAQGLKG
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Spot # 178

4il633095 (100%), 50,282.1 Da

plastidic aspartate aminotransferase [Panicum miliaceum]
T exclusive unique peptides, 15 exclusive unique spectra, 85 total spectra, 186/457 amino acids (41% coverage)
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gi|194702912 (100%), 20,7534 Da

unknown [Zea mays]
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2 exclusive unique peptides, 2 exclusive unique spectra, 9 total spectra, 421193 amino acids (22% coverage)

AVDVSRFEGV
MLEKGENKEY
RYFPEAKVLI

LLHGCAHNPT
GMEVFVAQSY
ANIVGDPTMF
NKAQSDNMTD
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GNAGGGTY AK DKLGNDITVE AWLNTHGPND RTLAQGLKGD PTYLVVEQDK TLATYGINAY

CTHLGCVVPW NGAENKFICP CHGSQYNNQG KVVRGPAPLS LALVHADVDD GKVLFVPWVE

TDFRTGEDPW WKA
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June 2018 Shih et al.: Proteomic study in leaves of Imperata cylindrica

Spot # 279
0i|118614499 (100%), 54,014.4 Da

ATP synthase CF1 beta subunit (chloroplast) [Sorghum bicolor]
1 exclusive unique peptides, 1 exclusive unique spectra, 23 total spectra, 145/498 amino acids (29% coverage)

MRTNPTTSRP GVSTIEEKSY GRIDQI|IGPY LDITFPPGKL PYI|YNALIVK SRDTADKQIN
VITCEVQQLLG NNRVRAVAMS ATDGLMRGME VIDTGTPLSY PWGGATLGRI FNVLGEPIDN
LGPYVDTSATF PIHRSAPAFI ELDTKLSIFE TGIKMVDLLA PYRRGGKIGL FGGAGVGKTYV
LIMELINNIA KAHGGEVSVFG GVGERTREGN DLYMEMKESG VINEKNIEES KVALVYGQMN
EPPGARMRVG LTALT.AEYF RDVNKQDVLL FIDNIFRFVYQ AGSEVSALLG RMPSAVGYQP
TLSTEMGSLQ ERITSTKKGS | TSIQAYYVP ADDLTDPAPA TTFAHLDATT VLSRGLASKG
IYPAVDPLDS TSTMLQPRIV GNEHYETAQR VKETLQRYKE LQDBIITAILGL DELSEEDRLT
VARARKIERF LSQPFEVAEV FTGSPGKYVG LAETIRGFAL |LSGELDGLP EQAEREYLYGNI
DEASTKAINL EEESKLKEK
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Spot # 470

gil131176 (100%), 15,456.6 Da
RecName: Full=Photosystem | reaction center subunit IV, chloroplastic; Short=PSI-E; AltName: Full=Photosystem | 10.8 kDa polypeptide; Flags: Precursor
1 exclusive unique peptides, 1 exclusive unique spectra, 2 total spectra, 171147 amino acids (12% coverage)

MASTNMASAT SRFMLAAGIP SGANGGVSSR VSFLPSNRLG LKLVARAEEP TAAAPAEPAP
AADEKPEAAV ATKEPAKAKP PPRGPKRGTK VKILRRESYW YNGTGSVVTV DAQDPNTRYPYV
VVRFAKYNYA GVSTNNYALD EIKEVAA
Walid . Sepuence Fob Mo Meeo. Mo, NIT Modfistone  Obwwed  AcalMees  Chere DelDa Delle.. Rebur. Doty TIC St Bop  #0fe. DferFuokd. SpectomID
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VLU EUNTAGVIONTALDEEE M0 40 e Wl 2 928 11T R L 11 il [ 1 109 Boan 8200 [
Spot # 666
gil108773054 (100%), 8,960.2 Da
photosystem | subunit VIl (chloroplast) [Acutodesmus obliquus]
1 exclusive unique peptides, 1 exclusive unique spectra, 3 total spectra, 9/81 amino acids (11% coverage)
MSHIVKIYDT CIGCTQCYRA CPLDVLEMVP WNGCKANQMA SAPRTEDCVYG CKRCETACPT
DFL S| RNMYISS SETIERSMGLS Y
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Spot # 666

0108773244 (100%), 10,8538 Da
photosystem | subunit VI [Chara vulgaris]
1 exclusive unique peptides, 1 exclusive unique spectra, 2 total spectra, 13197 amino acids (13% coverage)
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SODM4_MAIZE (100%), 25,239.0 Da
Superoxide dismutase [Mn] 3.4, mitochondrial 0S=Zea mays GN=SODA.3 PE=2 SV=1
4 exclusive unique peptides, 6 exclusive unique spectra, 16 total spectra, 94/233 amino acids (40% coverage)
MALRTLASKN ALSFALGGAA RPSAASARGYV TVALPDLSY DFGALEPAIS
GEIMRLHHQK HHATYVGNYN KALEQLDAAV KGDASAVVQ LQGAIKFNGG
GHVNHS I FWK NLKPISEGGG EPPHGKLGWA DEDFGSFEA LVKRMNAEGA
ALQGSGWVWL ALDKEPKKLS VETTANQDPL TKGASLVPL LGIDVWEHAY
YLQYKNVRPD YLNNIWKVMN WKYAGEVYEN LA
SODM1_MAIZE (100%), 25,545.4 Da
Superoxide dismutase [Mn] 3.1, mitochondrial 0S=Zea mays GN=SODA.4 PE=2 SV=1
1 exclusive unique peptides, 2 exclusive unique spectra, 9 total spectra, 64/235 amino acids (27% coverage)
MALRTLASKK VLSFPFGGAG RPLAAAASAR GVTTVTLPDL LEPA
| SGEIMRLHH QKHHATYVAN YNKALEQLET AVSKGDASAYV I KFN
GGGHVNHSIF WKNLKPISEG GGEPPHGKLG WA IDEDFGSF MNAE
GAALQGSGWY WLALDKEAKK VSVETTANQD PLVTKGASLYV VWEH
AYYLQYKNVR PDYLNNIWKYV MNWKYAGEVY ENVLA
SODM4_MAIZE (100%), 25,239.0 Da
Superoxide dismutase [Mn] 3.4, mitochondrial 0S=Zea mays GN=SODA.3 PE=2 SV=1
4 exclusive unique peptides, 6 exclusive unique spectra, 16 total spectra, 94/233 amino acids (40% coverage)
MALRTLASKN ALSFALGGAA RPSAASARGYV TTVALPDLSY DFGALEPAIS
GEIMRLHHQK HHATYVGNYN KALEQLDAAV AKGDASAVVQ LQGAIKFNGG
GHVNHS I FWK NLKPISEGGG EPPHGKLGWA |IDEDFGSFEA LVKRMNAEGA
ALQGSGWVWL ALDKEPKKLS VETTANQDPL VTKGASLVPL LGIDVWEHAY
YLQYKNVRPD YLNNIWKVYMN WKYAGEVYEN VLA
SODM1_MAIZE (100%), 25,545.4 Da
Superoxide dismutase [Mn] 3.1, mitochondrial 0S=Zea mays GN=SODA.4 PE=2 SV=1
1 exclusive unique peptides, 2 exclusive unique spectra, 9 total spectra, 64/235 amino acids (27% coverage)
MALRTLASKK VLSFPFGGAG RPLAAAASAR GVTTVTLPDL SYDFGALEFA
| SGEIMRLHH QKHHATYVAN YNKALEQLET AVSKGDASAY VQLQAAIKFN
GGGHVNHS I F WKNLKPISEG GGEPPHGKLG WA IDEDFGSF EALVKKMNAE
GAALQGSGWY WLALDKEAKK VSVETTANQD PLVTKGASLVY PLLGIDVWEH
AYYLQYKNVR PDYLNNIWKY MNWKYAGEVY ENVLA
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June 2018 Shih et al.: Proteomic study in leaves of Imperata cylindrica

SODM2_MAIZE (100%), 25,357.0 Da
Superoxide dismutase [Mn] 3.2, mitochondrial 0S=Zea mays GN=SODA.1 PE=2 SV=1
1 exclusive unique peptides, 1 exclusive unique spectra, 1 total spectra, 14/232 amino acids (6% coverage)
MALRTLASKN ALSFALGGAA RPSAASARGYVY TTWALPDLSY DFGALEPVIS
GEIMRLHHQK HHATYVVNYN KALEQLDAVV VKGDASAVVQ LQGAIKFNGG
GHFNHSIFWE NLKPISEGGE PPHGKLGWAI| DEDFGSFEAL VKRMNAEGAA
LAQGSGWVWLA LDKEPKKLSYV ETTANQDPLY TKGASLVPLL GIDVWEHAYY
LQYKNVRPDY LNNIWKVMNW KYAGEVYENV LA
Spot # 110
gi|1174391 (100%), 25,239.0 Da
RecName: Full=Superoxide dismutase [Mn] 3.4, mitochondrial; Flags: Precursor
5 exclusive unique peptides, 6 exclusive unique spectra, 6 total spectra, 531233 amino acids (23% coverage)
MALRTLASKN ALSFALGGAA RPSAASARGY TTVALPDLSY DFGALEPAIS GEIMRLHHAQK
HHATYVGNYN KALEQLDAAV AKGDASAVVQ LQGAIKFNGG GHVNHSIFWK NLKPISEGGG
EPPHGKLGWA |IDEDFGSFEA LVKRMNAEGA ALQGSGWVWL ALDKEPKKLS VETTANQDPL
VTIKGASLVPL LGIDVWEHAY YLOYKNVRPD YLNNIWKVMN WKYAGEVYEN VLA
el . Sequee Pob Mmoo Mawo. Mewo. N[ Mofwebns  Obewel  fohelMen Chaoe Ddela Delb Reww. Didy  TIC St Sy #Ofe. OterBuii SprimlD
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V] 10 EELWEITANODELTIEE  M00% [E1 09 11 % ErE I T R R iV /R wy W B0 10 Smof T
V10 gEaEIANGETE A0% @8 99 00 g F R 1 T R | W 1 10 ST se.
W10 ELSTETIANODALY RG] 0% w8 29 0 12 ) L S S (111 VI S 17 14 w Wm0 3202
V] 10 [EVEELTLENRET: IR T AT Lm 3 -0 0% 1E 19 W w0 300 S of s
Spot # 201
gi|242079005 (100%), 46,381.9 Da
hypothetical protein SORBIDRAFT_07g019320 [Sorghum bicolor]
4 exclusive unique peptides, 4 exclusive unique spectra, 16 total spectra, 148/426 amino acids (35% coverage)
MAALLASSRC CCSRPSLPPL PTRGRRSVAR CALSGGEKRN SFSWKECAVS
VALSYGLING APTLGSPAYA SPLEPVLPDV SVLISGPPIK DPGALLRYAL
PIDNKAIREV QKPLEDITDS LKVAGVRALD SVERNIKQAS RALNNGRSLI
LAGLAEPKRA NGEELLNKLA VGLEELQRIV EDRNRDAVAP KQKELLQYVG
TVEEDMVDGF PYEIPEEYST MPLLKGRATV DMKVKIKDNP NVEDCVFR IV
LDGYNAPVTA GNFIDLVERK FYDGMEIQRA DGFVVQTGDP EGPAEGFIDP
STGKIRTVPL EIMVDGDKAP VYGETLEELG RYKAQTKLPF NAFGTMAMAR
EEFDDNSASS QIFWLLKESE LTPSNANILD GRYAVFGYVT ENEDYLADVK
VGDVIESIQVY VSGLDNLVYNP SYKIVG
Spot # 61

gi|3914607 (100%), 19,036.4 Da
RecName: Full=Ribulose bisphosphate carboxylase small chain, chloroplastic; Short=RuBisCO small subunit; Flags: Precu
3 exclusive unique peptides, 5§ exclusive unique spectra, 15 total spectra, 30/168 amino acids (18% coverage)

MALTVMASSA TAAAPFQGLK STASLPVARR STTSLAKVSN GGRIRCMQVW
PAYGNKKFET LSYLPPLTQE QLLKQVDYLL RNNWVPCLEF SKEGFVYREN
STSPEYYDGR YWTMWKLPMF GCTDASQVYK ELQEAIASYP ELRAILGFDN
IRQTQWLTFI AYKPAGSE

Fig. S2. Validation of identified proteins in leaves of salt-treated CW ecotype by Scaffold.
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Fig. S3. 2D-DIGE images of leave proteins isolated from salt-treated SL population. The gel images correspond to three representative
biological replicates.
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A

Unigene22380_SL (100%), 28,149.0 Da
211 981 hypothetical protein SORBIDRAFT_02g036260 [Sorghum bicolor] &gt;gi|241926393|gb|EER99537.1| hypothetical protein SORBI_002G338000 [Sorghum bicolor]

1 exclusive unique peptides, 2 exclusive unique spectra, 2 total spectra, 17/257 amino acids (7% coverage)

GSERQKKPAG
DSLDQNLAKN
LSVEWLTGVT
RLYPGGSYFD

PKKATKISSD
EPGAVIGH
WQDAGKVELV
PLGLAADPEK

Shih et al.: Proteomic study in leaves of Imperata cylindrica

RF
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EVLVIGYIEF
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RWAMLATLGA
QRNAELDPEK
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100% S 943.28 m/z, 2+, 1,884.55 Da, (Parent Error: -170 ppm)
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3 3411 3241 3231 P 1,642.8 821.9 1,625.8 16248 15
4 398.2 3811 380.2 G 1,545.7 7734 1,528.7 15277 14
5 459.2 452.2 451.2 .8 1,488.7 744.9 14717 14707 13
5] 568.3 284.6 551.2 550.3 w 1,417.7 709.3 1,400.6 1,399.7 12
7 6581.4 341.2 664.3 663.3 I 1,318.6 6559.8 1,301.6 1,300.6 11
g 7384 369.7 721.4 T20.4 G 1,205.5 603.3 1,188.5 1,187.5 10
a 919.4 460.2 902.4 a01.4 T+80 11485 574.8 1,131.5 11305 9
10 1,07v5.5 538.3 1,058.5 1,057.5 R 967.5 484.2 950.5 949.5 g
11 1,222.6 611.8 1,205.5 1,204.6 F 811.4 406.2 T794.4 7934 7
12 PRESTE 676.3 1,334.6 1,333.6 E 664.3 3327 647.3 646.3 5]
12 14386 719.8 1,421.6 1,420.6 s 535.3 518.2 517.3 5
14 PFRS5250 763.3 1,508.6 1,507.7 S 448.2 431.2 430.2 4
15 PRGanaT 820.9 1,623.7 1,622.7 D 361.2 344.2 343.2 3
16 1,739.8 8704 1,722.7 1,721.8 W 246.2 229.2 2
17 1,885.9 943.4 1,868.8 1,867.9 K 147.1 1301 1

Unigene30507_SL (100%), 16,044.8 Da
150 614 TPA: thylakoid membrane phosphoprotein 14 kDa [Zea mays]
1 exclusive unique peptides, 1 exclusive unique spectra, 1 total spectra, 17/155 amino acids (11% coverage)

ACSSCSFPMA TACRLAAPLG LAPLPRVRAS AGVVAVAAQC GSKIPRGVAV RATSGGEGAT
EEVPEIVKAA QDAWDKVEDK YAVATIGVAA
YTGWFTYRNL

| FQPDREAL |

GKIKSTYKEI

TGSSS

[VALWTVVGA

[KAITDKLPLL

PGVLEIVGIG
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parent+2H-98

100% 877.24 m/z, 2+, 1,752.47 Da, (Parent Error: -180 ppm)

—A—+—T—+——5+80 =6 —+6—+—E—+G+-A—+—T— E ——E —V—+—P—+—E F—l—t—v— K

—k F—V—F—1—F+—¢ t—p—+—V—F—E——F—E——F+—T—+A—+G+—E—+G+c+—s+0 —+—T—1+A—]
2
)
c
2
£
e 50%1
E b11+1 a13

y? y11
y6 ‘ 10 | b15
14
0% r ‘b’|3w L qu A ‘ ! mllw 1 \'MHHU‘ syl L nll ‘XH | " y?Z‘ yﬂ:bh 'I
0 250 500 750 1000 1250 1500 1750

m/z

E Blons E+2H E-NH= EB-H2o AL Y Tons T+2H Y-NHZ2 ¥-H2o i

1 72.0 a 1,753.8 arr.4 1,736.8 17358 17
2 1731 155.1 T 1,682.8 241.9 1,665.7 16647 16
3 A 3221 5480 1,581.7 791.4 1,564.7 11,5637 15
4 3871 3791 G 1414.7 T07.9 1,397.7 11,3967 14
5 4541 436.1 G 1,357.7 670.3 1,340.F 1,337 13
] 583.2 2921 565.2 E 1,300.7 650.8 1,283.6 12827 12
7 640.2 320.6 622.2 G 1,171.6 586.3 11546 11,1536 11
g 2 356.1 693.2 a 1,114.6 557.8 1,097.6 1,096.6 10
9 R 406.6 T94.3 T 1,043.6 522.3 1,026.5 10256 09
10 o4 471.2 923.3 E 942.5 471.8 925.5 9245 18
11 ROy 535.7 1,052.4 E 813.5 407.2 T96.4 7955 7
12 1,169.4 585.2 1,151.4 v 684.4 J42.7 667.4 666.4 0o
12 1,266.5 633.7 1,248.5 P 585.4 568.3 5674 &
14 FIR39515 698.3 1,377.5 E 488.3 471.3 470.3 4
15 FRS08%6 754.8 1,490.6 I 359.3 342.2 3
e  1,607.7 804.5 1,580.7 b 2416.2 229.2 2
17 1,753.8 8774 1,736.8 1,735.8 4 147.1 130.1 1

B. Partial sequence alignment of thylakoid membrane phosphoprotein 14 kDa protein orthologs in other plant species. Protein
sequences from different plant species include XP_015613093.1 (Oryza sativa Japonica Group); XP_021314085.1 (Sorghum bicolor);
XP_021314075.1 (Sorghum bicolor); NP_001130557.1 (Zea mays); NP_566086.1 (Arabidopsis thaliana); XP_015645395.1 (Oryza
sativa Japonica Group); XP_015645396.1 (Oryza sativa Japonica Group); NP_001150124.1 (Zea mays); Unigene30507_SL (Imperata
cylindrica); XP_021308012.1 (Sorghum bicolor). Sequence alignment was performed using ClustalW2. The phosphopeptides
(ATpSGGEGATEEVPEIVK) identified in leaves of SL population is underline. Conserved phosphorylation sites among different plant
species are in gray box.

XP_015613093.1 SFCKRLARNVVAMAAGEA - - - -PAAPLAANAETTEF INALKQEWDRIEDKYAVTTLAVAA
XP_021314085.1 C- -KRLARNVVAMATGEP- - - - TAAPVADNEELTEFVNALKKEWDRIEDKYAVTTLAVAA
XP_021314075.1 CECKRLARNVVAMATGEP- - - - TAAPVADNEELTEFVNALKKEWDRTEDKYAVTTLAVAA
NP_001130557.1 SLYKRLARDVVAMAAGEP- - - - A - APQAANEELTEFVDALKKEWDRIEDKYAVTTLAVAA
NP_566086.1 AYCRKIVRNVVTRATTEVGEAPATTTEAETTELPEI VKTAQEAWEKVDDKYAIGSLAFAG
XP_015645395.1 ATGIKYV- - -GLRASRGVAIRAAD-GTGSETEVPEVVKAAQDAWAKVEDKYAVTAIGVAA
XP_015645396.1 ATGIKY - - - -GLRASRGVAIRAAD-GTGSETEVPEVVKAAQDAWAKVEDKYAVTAIGVAA
NP_001150124.1 VRCARSS - - - GSKIPRGVAVRATSGGEGATEEVPEI VKAAQDAWDKVEDKYAVATIGVAA
Unigene30507_SL - - -AAQC- - -GSKTPRGVAVRATSGGEGATEEVPET VKAAQDAWDKVEDKYAVATIGVAA
XP_021308012.1 - - -AQCG- - -GSKTPRGVAVRATSGGEGATEDVPEI VKAAQDAWDKVEDKYAVATIGVAA
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Partial sequence alignment of chloroplast a/b binding protein CP29 orthologs in other plant species. Protein sequences from different
plant species include XP_015646910.1 (Oryza sativa Japonica Group); EAZ40279.1 (Oryza sativa Japonica Group); NP_001105502.1
(Zea mays); NP_001136606.1 (Zea mays); Unigene22380_SL (Imperata cylindrica); XP_002463016.1 (Sorghum bicolor);
OAPQ4488.1 (Arabidopsis thaliana); NP_187506.1 (Arabidopsis thaliana); AAK82524.1 (Arabidopsis thaliana); AAK43851.1
(Arabidopsis thaliana); AAM12979.1 (Arabidopsis thaliana); pdb|5MDX|R (Arabidopsis thaliana); NP_195773.1 (Arabidopsis thaliana).
Sequence alignment was performed using ClustalW2. The phosphopeptides (NEPGAVIGpTRFESSDVK) identified in leaves of SL

population is underline. Conserved phosphorylation sites among different plant species are in gray box.

XP_015646910.1
EA740279.1
NP_001105502.1
NP_001136606.1
Unigene22380_SL
XP_002463016.1
0AP04488.1
NP_187506.1
AAK82524 .1
AAK43851.1
AAM12979.1
pdb [ 5SMDX IR
NP_195773.1

XP_015646910.1
EAZ40279.1

NP _001105502.1
NP_001136606.1
Unigene22380_SL
XP_002463016.1
0AP04488. 1
NP_187506.1
AAK82524.1
AAK43851.1
AAM12979.1
pdb | SMDX IR

WEPGAVAPDYLDGSLVGDYGFDPFGLGKPAEYLQFELDSLDONLAKNNAGEI IGTRFETG
WEPGA-------mmemmmm e - PAEYLQFELDSLDONLAKNNAGEI IGTRFETG
WEPGAVAPDYLDGSLVGDYGFDPFGLGKPVEYLQFELDSLDONLAKNEAGGI IGTRFESS
WEPGAVAPDYLDGSLVGDYGFDPFGLGKPVEYLQFELDSLDONLAKNEAGGI IGTRFESS
WEPGAVAPDYLDGSLVGDYGFDPFGLGKPVEYLQFELDSLDONLAKNEPGAVIGTRFESS
WEPGAVAPDYLDGTLVGDYGFDPFGLGKPVEYLQFDLDSLDONLAKNEPGVVIGTRFESS
WEFPGAKSPEYLDGSLVGDYGFDPFGLGKPAEYLQFDLDSLDONLAKNLYGEVIGTRTEAV
WEFPGAKSPEYLDGSLVGDYGFDPFGLGKPAEYLQFDLDSLDONLAKNLYGEVIGTRTEAV
WYPGA I SPDWLDGSLVGDYGFDPFGLGKPAEYLQFDIDSLDONLAKNLAGDVIGTRTEAA
WYPGA I SPDWLDGSLVGDYGFDPFGLGKPAEYLQFDIDSLDONLAKNLAGDVIGTRTEAA
WYPGA ISPDWLDGSLVGDYGFDPFGLGKPAEYLQFDIDSLDONLAKNLAGDVIGTRTEAA
WYPGA I SPDWLDGSLVGDYGFDPFGLGKPAEYLQFDIDSLDONLAKNLAGDVIGTRTEAA
WYPGA I SPDWLDGSLVGDYGFDPFGLGKPAEYLQFDIDSLDONLAKNLAGDVIGTRTEAA

* kR *kckckckek . cokskokckokokokokoksk kL kkekek k.

EVKSTPFQPYTEVFGLORFRECEL I HGRWAMLATLGALSVEWLTGVTWQDAGKVELVDGS
EVKSTPFQPYTEVFGLQRFRECEL THGRWAMLATLGALSVEWLTGVTWQDAGKVELVDGS
EVKSTPLQPY SEVFGLORFRECEL THGRWAMLATLGALSVEWLTGVIWQDAGKVELVDGS
DVKSTPLOPYSEVFGLORFRECEL I HGRWAMLATLGALTVEWLTGVIWQDAGKVELVDGS
DVKSTPLOPYSEVFGLQRFRECEL I HGRWAMLATLGALSVEWLTGVIWQDAGKVELVDGS
DVKSTPLOPYSEVFGLQRFRECEL THGRWAMLATLGALSVEWLTGVTWQDAGKVELVDGS
DPKSTPFQPYSEVFGLORFRECEL THGRWAMLATLGA T TVEWLTGVTWQDAGKVELVDGS
DPKSTPFQPYSEVFGLORFRECEL THGRWAMLATLGATTVEWLTGVIWQDAGKVELVDGS
DAKSTPFQPY SEVFGIQRFRECEL THGRWAMLATLGALSVEWLTGVIWQDAGKVELVDGS
DAKSTPFQPYSEVFGIQRFRECEL I HGRWAMLATLGALSVEWLTGVIWQDAGKVELVDGS
DAKSTPFQPYSEVFGIQRFRECEL IHGRWAMLATLGALSVEWLTGVIWQDAGKVELVDGS
DAKSTPFQPYSEVFGIQRFRECEL THGRWAMLATLGALSVEWLTGVTWQDAGKVELVDGS

Fig. S4. Identification of two phosphopeptides from data set of our previous study. The study identified phosphopeptides in leaves of
CW ecotype and SL population (Wu et al., 2015). A, MS/MS fragmentation pattern of the identified phosphopeptides of thylakoid
membrane phosphoprotein 14 kDa protein (ATpSGGEGATEEVPEIVK) and a chloroplast a/b binding protein CP29
(NEPGAVIGpTRFESSDVK); B, sequence alignment show evolutionarily conserved phosphorylation sites among different plant
species.
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Spot # 111(755)

Vabd .. Sequene Pob  Mawo. Mamo. Mawo. NIT Modifstions  Observed  Actialllss  Charge DelaDa Della.. Rewnt. Inbndty  TIC St Sop #0the. OtherPuoti. SpectumID
VL) ERLAMALMSEAK®) 00% 63 92 852 L 111 A TN 11 A S ] ] mw m 0 indexe=1073
VL) ERLALALMSEAEE 0% 612 20 M5 1 Owidstn il B 1 O A 111 1 O 7 083 1w m 0 indexe=008
V10 RLAMLNSELKD 00% B8 20 BT 2 Oalson ) L 1 A 111 T O A 4569 1w w0 index=2007
] 10 [EDGADMSEVVMSK) 0% 73 S8 54 1 Odsten@rlf)..  TMH0 LM 2 Q00 40 il 1w u o index=1906
VLD gOFDGADMSEVYHMSK(L 00% 663 S5 486 1 Odlston@rlf)..  TMI LMEE0 2 000 0m 4 B9 1w w0 indee=1910
VLD RGTDFTNAVIDRE) % %2 S5 000 2 480 LA7 % 0000RD DER 6% 457 12 2 0 inde=2026
VLD RGTDFTHAVIDRT) 0% %5 S5 000 2 1 TN 1 1 O A 5137 1% 62 0 index=1025

0i|212721648 (100%), 23,654.3 Da
uncharacterized protein LOC100194054 [Zea mays]

3 exclusive unique peptides, 4 exclusive unique spectra, 7 total spectra, 35/225 amino acids (16% coverage)

MASSSCLASP
SNPVIAASQR
AAALMSEAKF

SGATLCRPRR PRCRVACSAA
LPPLSTEPNR CERAFVGNTI
DGADMSEVVM SKAYAVGASF

DAGGSTGPAW
GQANGVYDKP
KGTDFTNAVI

AKGAGRLACG
LDLRFCDYTN
DRVNFEKADL

VLAAWSVASA
EKTNLKGKSL
TGAIFKNTVL

SGSTFDDAKM DDVVFEDTII GYIDLQKLCT NTSISPDARL ELGCR

Spot # 835(753)

Vol .. Sequeme Pob  Mawo.. Mewo.. Mago. NIT Mofificstions  Oberved  ActuelMss  Charge DelaDa Della.. Rett. Inbpsiy  TIC St Shop .. OtherFroted.. SpectmID
V) 01 RLARQARRM) 0% s By 1 | Bl54L 1oe 1y 158 i 1T B 1 B8R0 index=l 03
¥ UZ [KILARQARR(Y) 0% w1 Wmp 43 1 Ll Bl54L 10 09 15 ml 17 B 1 0BA00. index=l 0
V| 07 RIYEEMVERMEK(D Wh 9S4 1T 1 Ovidstn ) T A P 1 V111 S VA O o3 uoon 4 fPABRanD . inden=18712
V| 07 RYEEMVERMEK() 0% B1 dMs 1y 1 10T A P R N 11 S V' U uoon 4 gRAaaanD.. mien=1004
VLD [)TVDSEELIVEERM) 00% 95 4 1012 i 140666 2 0002 Qx4 2 I 0 tndex=l 8365
VLD [)TVDSEELIVEERM) 00% %38 54 w2 T 1406 20 Qoo 2 04 I 0 tudex=1B360
v 0l ENLLSTATED 8% 337 524 00 2 45837 906,52 700006 0B TS 10820 L] ki 17 giB4BAA090... index=18738
V0 RULLEVAYKNVIGARE) 8% o H3 1L A 1A N 1 [ A S 1 L] 1 17 gIBRR0N0.. idex=19250
V| 05 RUISSIEQKEEGRE) 00% %9 5400 2 N 1B TN 11 1 A 1 M foom 1 gl inden=1B025
V| 03 RIISSIEQKEEGRE) 00% 94 400 12 P B 1111 N 11 15540 oom 1T gl wlen=18021
V05 RS EQKEECRC) W% N3 M40 1 L v O 1111 O 1 o @ 0w 1 gl wden=1B03
V| 05 RIISSEQKERGRE) M% B M4 00 1 L v S O 11 [ I R 1 gl w1800
VoL [BICOHLEL) 0% 400 530 34 1 Cobamdometigl.. 40973 BI744 N 11 Y 17} T8 e e 0 tndex=18267
VLD ELLESHLYRSTAREET) 00% 2 W07 K42 i R 1B TN 1V11 ] B O A ] m 1m0 index=lB03
VLD @LLESHLYPSTAPESK) 00% 0 w7 n4 2 R 1 V11 S YA ] L] 1w 1m0 index=l A5
VLD RLLESHLYPSSTARESK(Y) LI R | VA T S 012 S 11 TN 11 O N VA Lkl 1w 1m0 inden=l 36
VLD REDAAENTHVATE(L) 00% 1069 513 MY 2 Cadston () BR8 Led 20 000§l 006 2W 19160 | I | tndex=l THS
VLD REDAAENTMTAVE() 00% W2 PNy 2 L P S 111 . Jun | | iudex=lB45
7 10 REDAAENTMYATE( 00% 2 513 %5 g 8 L3E 2 4000 A% W BE 148 580 nder=18050
VLD REDAAENTHYATEQ) 00% 79 SE 0 48 1 Odlsion B LKA P R N 11 O A S ] ] L I | index=l THB
VLD REDAAENTHYATEQ) Wh 400 53 Bo 1 Oilstnild) O P R 11111 B R £ ) 14400 L K | index=1 T2
VLD REDAAENTHTAVE() EL 1T T B S U S T P TN 117 O AR 1 ] L I | inden=18044
VLD RDAAENTMPAVE(R 00% 7L 55 432 21 O 111 1 S R 1257 L I | dex=18310
VLD EDAAENTMVATE() 00% 2 55 47 1 Oalson ) T 1 S SO 11 17 S A ) L U | tnden=l 1043
7 10 EDAMNTMYAYER) 00% 62 515 4l g 6T LS5 7 DOOR 08 SIS ¥5 8 1m0 nder=l8315
VLD EDRAENTMVATER) 00% Dy S5 BI 1 Odlsion (B 7T A R N 11 SO . S 58 L I | index=l 7030
Y 07 gLQDIALAELAPIRMRL) M0D% W8 N5 00 2 L (A AN 1 1 ] 17480 10 16 5 g0RI . idex=19037
V| 07 gLQDIALAELAPTEPRL) M00% 808 W6 00 2 L O 1111111 11 b3 10 16 5 o080 index=190%
V0 RUSTLMOLLED) 00% 7120 88 00 1 OCadstonff) 833 L4620 (00000, 0005 LB 5 LB 1 R0, index=lidle
v 0l EDSTLIMOLLRD) 0 7L W8 00 2 F R T S 111 1 S A [t LB 1 R0, inden=lO4E
V0 EDSTLMOLLRD) 00% 550 3 00 2 Calston g R VY 111/ S L ] 1 B 1 p4ORR000.. inden=lB41L
7 02 RISTLMILED) 00% #7 518 00 g 553 L1867 A00Z 19 100 0 9@ Bl 11 gReose0. ie=lB
i[242073380 (100%), 29,649.7 Da

hypothetical protein SORBIDRAFT_06g019100 [Sorghum bicolor]

5 exclusive unique peptides, 10 exclusive unique spectra, 32 total spectra, 117/261 amino acids (45% coverage)

MASAELSREE NVYMAKLAEQ AERYEEMVEF MEKVAKTVDS EELTVEERNL LSVAYKNVIG
ARRASWRIIS SIEQKEEGRG NEDRVTLIKD YRGKIETELT KIEDGILKLL ESHLVPSSTA
PESKVFYLKM KGDYYRYLAE FKTGAERKDA AENTMVAYKA AQDIALAELA PTHPIRLGLA
LNFSVFYYEI LNSPDRACSL AKQAFDEAIS ELDTLSEESY KDSTLIMQLL RDNLTLWTSD
| SEDPAEEIR EAPKRDSSEG Q
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Spot # 284(74)

Tl .. Sequewe b Mowo. Mawo. Mimo. NTT Molfosions  Obemed  ActelMas Chuge DehDo Dels.. Retol lbnsy IO S #00e. OerPobi. SpetmlD
W L0 goprLvEQLR ) L1 T N O R 1 O 1 A 111 o oW om0 infer=l M
W LD T VRODE, (1 T AT N A 1 O 1 A 11 1 o % m 1 infer=l0342
W10 prcrcmesomioces) 00K B9 A0 00 D Cobuiloebl. OB% LABT D QWD Al B 57 S A G | el 0012
VLD e M B2 4 V1 1/ A woom om0 infer=l 0
W LD Ry {11 ST LR AL 111 3 ] | I R infeye] 0204
0i|194702912 (100%), 20,753.4 Da

unknown [Zea mays]

4 exclusive unique peptides, 4 exclusive unique spectra, 5 total spectra, 36/193 amino acids (19% coverage)

LMNLLLLGAI

SLPTVGMVVP

MGRERAQRS |
GNAGGGTYAK
CTHLGCVVPW

VCQAASSISA DRVPDMEKRK
DKLGNDITVE AWLNTHGPND RTLAQGLKGD PTYLVVEQDK
NGAENKFIGP EHGSQYNNQG KVVRGPAPLS LALVHADVDD

YGAFFVPAGS
TLATYGINAY
GKVLFVPWVE

TDFRTGEDPW WKA

Spot # 707(173)

Vild .. Sequene b Mamo. Mawo. Muso. NTT Modfwstins  Chemed  AchelMas Chase DD Dels.. Rebnt. Iy TIC St Sop  #0%e. OferPuobl. SpectmlD
N 15 EDICHCIOcTRE 1T WA T A =11 74 A 0 N A 11111 1 O BB B I g0, el
V1D LR 1 T N A V153 A A 11 S 1} I T | indey={T25T
LD RILsEITRG) L R A V15 1 1 Y Weofaoon 0 inde={ 7236

0i[108773054 (100%), 8,960.2 Da
photosystem | subunit VIl (chloroplast) [Acutodesmus obliquus]
1 exclusive unique peptides, 1 exclusive unique spectra, 3 total spectra, 22/81 amino acids (27% coverage)

MSHIVKIYDT €1G6ETQEVRA CPLDVLEMVP WNGCKANQMA SAPRTEDCVG

DFLSIRVYLS SETTRSMGLS Y

CKRCETACPT

Spot # 214

T .. Seee Pob Mo, Mo, Maso. NTU Moddostims  Obered  AitolMas Cho Delals Dilh. Rewd. Dbty 1O Wt fop A0k Oberfoi. SputmlD
W08 LT Wy 41 20 1 T SN 117 T A N O 1 L1 )
U pmmowen MR W20 0 ) 7 5 S 111 A3 O W W om0 infez=148
U0 punELsomrg M B2 89 K0 ) i Y1 S 11 T VIR Wm0 infez=1f]
W08 uavom L D L I A1 S 117 O S T R O 1 3. 7
WL RELAGLALRD) L1 P T/ A1 A S 117 S O i) | intgz=111

0i[514719430 (100%), 50,192.7 Da
PREDICTED: aspartate aminotransferase, chloroplastic [Setaria italica]
3 exclusive unique peptides, 3 exclusive unique spectra, 5 total spectra, 55/458 amino acids (12% coverage)

SKVHGGGKNA
SDLKLNLGVG
ADNPVIKQGL
SEYRYYDPKT
KHMPFFDVAY
APGVADRVKS
KLYDSLSVKD
AKCDYLADAI

GRIGCRVGIT
AYRTEELQPY
VATLQSLSGT
VGLDFEGMIA
QGFASGSLDE
QLKRLARPMY
KSGKDWSFIL
[IDSFHNVN

MASTAAFAVS
VPMAPPDPIL
YLPIEGLAAF
| SSPTWGNHK
TGIDPTPEQW
YSKNLGLYSE
FGEWKQEMEQ
DKWHVYMTKD

SPAASAVAAR
GVSEAFKADK
NKATAELLLG
NIFNDARVPW
EKIADVIQEK
RIGAINVVCS
MAGRIKNVRQ
GRISLAGLSL

RKNFGRVMMA
VLNVVKKAEN
GSLRLAAAFI
DIEAAPEGSF
DAFSVRLFVK
SNPPIHGAR
RQIGMFSYTG

LAVDVSRFEG
LMLEKGEYKE
QRYFPEAKVL
VLLHGCAHNP
RGMEVFVAQS
VANVVGDPTM
LNKAQSDNMT
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Spot # 173
Vild .. Sequene b Mamo. Mawo. Muso. NTT Modfwstins  Chemed  AchelMas Chase DD Dels.. Rebnt. Iy TIC St Sop  #0%e. OferPuobl. SpectmlD
V05 RIDCECIOCTR 0% ®4 A0 65 D Cobmdmetl. B0 LT 1 003 W10 men B 1 0, ndell0l
W15 EDICHCIOCTRE 0% 483 A0 U D Cobedometel. MOD 1M 3 00 1T 1Y U T VI O 1 A 11
LD RILsEITRG) 1 L [ S N V15 N S A mofn 0 inde=A74

gi|108773054 (100%), 8,960.2 Da
photosystem | subunit VIl (chloroplast) [Acutodesmus obliquus]
1 exclusive unique peptides, 1 exclusive unique spectra, 3 total spectra, 22/81 amino acids (27% coverage)

MSHIVKIYDT 1 c@Ta@lvVRA CPLDVLEMVP WNGCKANQMA SAPRTEDCVG CKRCETACPT
DFLSIRVYLS SETTRSMGLS Y

Spot # 452

Tl . e b Mo Mo Mawo. OTT Moo Obenel Aol Chap DeilDo Deb. Bl Dby 10 Bt B #0Be. Oberbokt. DetmD
o0 DR E T A & AT M 4 S I M % % 0 ulerlE
U1 i) WhoBeoNE Dl )1 S B O mow om0 ufseLl]

CL6460.Contig1_All (100%), 17,924.2 Da
26 529 PREDICTED: photosystem | reaction center subunit IV, chloroplastic-like [Setaria italica]
2 exclusive unique peptides, 2 exclusive unique spectra, 2 total spectra, 31/168 amino acids (18% coverage)

ARTPHPLTLS SPSARARPTQ HPRQGEFTPM ASTNMASATS RFMLAAGVPT AGSGSGISGR
VSFAPAPNRL GRRLVVRADE DAAAEPAEGE GVVATKPKAD KPPPIGPKRG AKVKILRRES
YWYNGIGNVYVY TVDQDPNTRY PVVVRFSKVN YAGVSTNNYA LDEIKEVK

Spot # 415

T . Sequene Pmb  Mago. Moo Mawo. NTT Modiistons  Obeemed  ActalMas  Chae Dela Telh . Rebnt Inbnsty  TIC St Sop #0the. OherPoki. SpectmID

¥ 10 BTG TTANR(L) 00% 602 517 X3 1 Oxidston (HE) L )X 1117 R | 1511 “oon 0 index=200

v 1 BISTGMTTANR () 00% 48 g H9 2 L V13X 1117 R | R 161 o0 infex=2M0

7 10 RSSSLADTOVISDYVRT) 00% g 50 Me o1 B 111 C S A A U 40 nou o0 index=2003

VLD praanEL LT [ A b1 15540 o0 n o m ] X 1S 1 | infex=2050

VLD RRVLAMARD) L V1B [V B33 N1 S 1 108 B0 infex=20d6

¢ LD RIVINADGTER) L O AR 1 I B 11 11 1 D i o mom 0 infex=2067

0i[242079721 (100%), 26,207.5 Da
hypothetical protein SORBIDRAFT_07¢025030 [Sorghum bicolor]
5 exclusive unique peptides, 6 exclusive unique spectra, 6 total spectra, 50/245 amino acids (20% coverage)

MDASHTGSSS AAGEASTTGE HRMGTTIVGY CYDGGVILGA DSRTSTGMYV ANRASDKITAQ
LTDNVYVCRS GSAADTQVIS DYVRYFLHQH TIQLGQPATV KVAANLIRLL AYQNKNMLQA
GMIVGGWDKY EGGQIFSVPL GGTILKQPFA 1GGSGSSYLY ALLDHEWKEG MSQEEAEKFYV
VKVVSLAMAR DGASGGVVRT VTINADGVKR NFYPGDKLPL WHDELEPHHS LLDILAAGNP
DPMVQ

Spot # 56
gi|164698713 (100%), 19,198.3 Da

chloroplast ribulose-1,5-bisphosphate carboxylase/oxygenase small subunit [Miscanthus x giganteus]
2 exclusive unique peptides, 2 exclusive unique spectra, 7 total spectra, 20/169 amino acids (12% coverage)

MAPTVMASSA TAVAPFQWLK STASLPVARR STTSLAKVSN GGRIRCMQVW
PAYGNKKFET LSYLPPLTEE QLLKQVDYLL RNNWVPCLEF SKEGFVYREN
STSPECIYYDGR YWTMWKLPMF GCTDASQVYK EPQEAIASYP DAYVRILGFD
NIRQTQCVSF IAYKPPGSD
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Spot # 91

gi|701216950 (100%), 20,781.5 Da

superoxide dismutase [Saccharum spontaneum]

2 exclusive unique peptides, 2 exclusive unique spectra, 2 total spectra, 25/207 amino acids (12% coverage)
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Spot # 612

gi|162462282 (100%), 38,605.0 Da

fructose-bisphosphate aldolase, cytoplasmic isozyme [Zea mays]

2 exclusive unique peptides, 2 exclusive unique spectra, 23 total spectra, 123/355 amino acids (35% coverage)
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Fig. S5. Validation of identified proteins in leaves of salt-treated SL population by Scaffold.
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Fig. $6. Chlorophyll fluorescence yield of leaves from salt-treated Chuwei ecotype and Sarlun population. (A) and (B) shows results
of the first and second water culture repeat, respectively; X axis indicates salt treatment by 50 mM, 100 mM, and 200 mM NaCl. Y axis
indicates fold ratio against control Kimura’s solution only. Pre, the day before treatment. C or Chuwei, samples from Chuwei ecotype;
S or Sarlun, samples from Sarlun population. The treatment concentrations were changed every three days, and the last concentration
was prolonged for one week. Data are mean = S.D, n =10.
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