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Table 1. Protein spots with significant expression difference in drought susceptible chickpea genotype (SAR 80

JI 09 K12-87)
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oles J5 53 &I Mean of Vol % for each spot + S.E. ke _
Match . . . — Slas F Sig (Prob.)
SpotNo. o5 pde Lyl boge 5 s Mean square
Non-stress Moderate stress Intensive stress

3 168 0.1113+0.002 0.3405+0.040 0.313240.045 0.047 12.83 0.007
30 480 0.3236+0.035 0.3148+0.034 0.0536+0.005 0.071 28.18 0.001
48 507 0.3866+0.118 1.0955+0.027 0.4323+0.129 0.472 14.91 0.005
53 502 0.5132+0.190 0.4810+0.125 1.6377+0.018 1.302 24.77 0.001
58 232 0.7346%0.031 1.5456+0.053 0.7673%0.193 0.632 1538 0.004
63 493 1.3177+0.199 0.5021+0.109 0.3696+0.070 0.791 13.94 0.006
66 149 0.484740.016 0.2161+0.025 0.4598+0.052 0.066 18.03 0.003
74 202 0.1353+0.012 0.0397+0.008 0.1010%0.015 0.007 14.67 0.005
77 253 0.2943+0.003 0.1209+0.044 0.2795+0.018 0.028 12.02 0.008
100 314 0.0913+0.008 0.0106+0.001 0.0743+0.008 0.005 37.83 0.000
101 313 0.1249+0.008 0.2689+0.029 0.3642+0.051 0.044 1221 0.008
102 274 0.3562+0.057 0.0807+0.034 0.1101+0.039 0.069 11.46 0.009
121 257 0.2530%0.006 0.1285+0.030 0.123740.021 0.016 11.48 0.009
127 150 0.5837%0.061 0.2652+0.004 0.3917%0.007 0.077 19.81 0.002
128 223 0.4454%0.035 0.2723+0.014 0.4536+0.019 0.031 16.76 0.003
131 210 0.1297+0.010 0.1473+0.016 0.2157+0.005 0.006 14.84 0.005
162 345 0.6521+0.015 0.5061+0.012 0.5664+0.029 0.016 13.11 0.006
174 531 0.0863+0.009 0.1212+0.012 0.0330%0.006 0.006 20.15 0.002
192 541 0.2137%0.006 0.0919+0.001 0.1358+0.023 0.011 19.57 0.002
201 455 0.0526+0.007 0.144+0.005 0.0967%0.005 0.007 61.49 0.000
203 444 0.3443+0.055 0.0889+0.012 0.0032+0.0006 0.094 29.61 0.001
209 530 0.2673%0.036 0.6639%0.1171 0.3378+0.0304 0.016 8.406 0.008
212 488 0.3318+0.036 0.2543+0.017 0.1951+0.006 0.014 8.173 0.009
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Figure 1. Leaf proteome pattern of drought susceptible genotype (SAR 80 JI 09 K12-87) in control (non-
drought stress) in podding stage, in pH 4-7, on %12.5 acrylamide gel.
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Figure 2. Leaf proteome pattern of drought susceptible genotype (SAR 80 JI 09 K12-87) in moderate drought
stress in podding stage, in pH 4-7, on %12.5 acrylamide gel
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Figure 3. Leaf proteome pattern of drought susceptible genotype (SAR 80 JI 09 K12-87) in intensive drought
stress in podding stage, in pH 4-7, on %12.5 acrylamide gel
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Table 2. Identified proteins by MALDI-TOF-TOF in drought susceptible genotype (SAR 80 JI 09 K12-87) of chickpea
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ol s, e do 25k 5
a3 oyl (kDa) Jo<g0 O3 oolals s au&uuﬁ}f_ru B
. S S 1R s IR g ic
Spot No. Isoelectric S ¥ o Function of Name of identified protein Peptide
point/molecular MS Score % Coverage identified protei
weight identified protein
R.QAVVNPENTFFSVK.R
K.SFAAEEISAQVLR.K
K.AVVTVPAYFNDSQR.T
Stromal 70 kDa heat shock-related protein, R.IINEPTAASLAYGFER.K
66 5.2275.583 701 13 Stress chloroplastic [Pisum sativum] R.AKFEELCSDLLDR.L
K.FEELCSDLLDR.L
K.DIDEVILVGGSTR.I
R.LDGIPPAPR.G
K.KLDVVSNEVFSNCLR.S
- Fructose-1,6-bisphosphatase, chloroplastic =~ K.LDVVSNEVFSNCLR.S
4 5.40/44.874 364 9 Synthesis [Brassica napus] K DPGPSGKPYSAR.Y
R.YIGSLVGDFHR.T
. . . K.FFVGGNWK.C
77 7.64/33.733 195 9 Energy and carbon Tr'OsephO?E?gteaﬁgrgﬁ?r?gég:]lOrOplaSt'C K. GGAFTGEISVEQLK.D
g K.WVILGHSER R
Energy and carbon Triosephosphate isomerase, chloroplastic ~ R.I'YGGSVNGGNSAELAK.E
101 7.67/33.553 156 9 metabolism [Arabidopsis thaliana] K.GPEFATIVNSVTSK.K
. Malate dehydrogenase 2, mitochondrial R.DDLFNINAGIVK.N
121 8.30/36.024 183 6 Synthesis [Arabidopsis thaliana] K.LFGVTTLDVVR.A
Ribulose bisphosphate K.GLAYDISDDQQDITR.G
128 8.04/51.383 349 10 Energy carboxylase/oxygenase activase A, R.VPIVVTGNDFSTLYAPLIR.D
chloroplastic [Hordeum vulgare] K.IVDTFPGQSIDFFGALR.A
- Fructose-bisphosphate aldolase 1,
131 5.83/38.747 46 2 Synthesis chloroplastic (Fragment) [Pisum sativum]  R-SAAYYQQGARF
Ribulose bisphosphate
162 6.38/52.450 241 6 Energy carboxylase/oxygenase activase 1, EE\&S\T(FDF!?;%B%%%TARL% A
chloroplastic [Larrea tridentate] ' :
209 5.90/64.931 60 2 Metabolism G'“tam'”e;fn“oﬁr']'ogef:][Ne'sse”a R.SIEENLDLFTRMK.N
Cytochrome b6-f complex iron-sulfur K.FICPCHGSQYNNQGR.V + Deamidated
212 8.54/24.211 204 12 Photosynthesis subunit, chloroplastic [Oryza sativa (NQ)

subsp. japonica ]

K.VLFVPWVETDFR.T
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Dots in peptide sequence indicates cleavage site by tripsin enzyme
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Figure 4. Schematic image for determination of isoelectric point and molecular weight of expressed protein
spots in the acrylamide gel by Image Master 2D Platinum of Melanie 6.0 software
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Table 3. characteristics of identified proteins by searching in data base in drought susceptible genotype (SAR 80

JI 09 K12-87)
oyt bt o35 s Slas 5 28
S el Sl g IS oS ok Lol 5 s &b
Spot  Name of identified protein  |5oejectric (kDa) Plant Function of References
No point MOI‘?CUI"” identified protein
: weight
3 Ribulosel ,5 biphosphate 6.88 83 Hordeum Energy Mehrabi, 2013
carboxylase /oxygenase vulgare
. Medicago
30  Heat Shock protein hsp 70 5.22 75.40 sativa stress Chen et al., 2009
Vacuolar invertase | S Energy and carbon . .
48 (GIN-1) 4.6 71.786 Vitis vinifera metabolism Di Carli et al., 2011
53 Vacuolar invertase | 46 71786 V. vinifera  Ter9Y and carbon oo 2011
(GIN-1) metabolism
58 Vacuolar invertase | 4.6 71786 V. vinifera  Cnergyandcabon n oo oo 2011
(GIN-1) metabolism
Aspartate - Aminoacid . .
100 aminotransferase (ASAT)/ 5.62 59.69 V. vinifera metabolism Di Carli et al., 2011
102 b subunit of ATP synthase 5.25 52.68 Eurya sp Energy Aranjuelo et al., 2011
127 Putative phgnylalamne 6.07 76.02 Oryza sativa stress Hashimoto and
ammonia lyase Komatsu, 2007
192 Proxiredoxin(PRX 5) 5.15 73.09 V. vinifera Stress response  Di Carli et al., 2011
201 Phosphoribulokinase 5.41 39.23  Pisum sativum Energy ;((;Jognd Giannakakou,
203 Putative calreticulin 4.47 48.45 0. sativa stress Hashimoto and

precursor

Komatsu, 2007
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9- Fructose-hisphosphate aldolase 1
10- Aspartate aminotransferase (AsAT)
11- Ubiquinol-cytochrome-c reductase
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1- Putative Phenylalanine ammonialyase (PAL)

2- Peroxiredoxin

3- Cytochrome b6-F complex Iron-Sulfur subunit

4- Ribulose bisphosphate carboxylase/oxygenase activase
5- b subunit of ATP synthase

6- Phosphoribulokinase

7- Vacuolar invertase 1(GIN-1)

8- Triose phosphate isomerase


https://en.wikipedia.org/wiki/Ubiquinol-cytochrome-c_reductase
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Figure 5- Classification of protein spot with significant changes in expression in drought susceptible
genotype (SAR 80 JI 09 K12-87) based on their role and function
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Abstract

Plants are capable of responding to environmental stresses by activating their adaptation mechanisms
and their response to environmental factors by changing their gene expression. Drought stress is
considered as the most important abiotic stress in agriculture. In this regard, in present research,
proteomics techniques used to detect proteins were responding to drought stress. To select drought
susceptible genotype, 64 chickpea genotypes were assessed by simple lattice design 8x8 at the
Sararood station (Iran) and then in the greenhouse of College of Agriculture and Natural Resources of
Kermanshah Razi University (Iran) in three levels of stress including normal, medium and intensive
stress conditions at poding stage. Finally, SAR 80 JI 09 K12-8 genotype was selected as susceptible to
drought stress. Then, the evaluations consisted of a leaf proteome induced under drought stress
conditions were performed. To study and identify the proteins associated with drought, total protein
was extracted from the leaves by TCA- acetone method and isolated in the first dimension by IPG gels
with pH gradient 7-4 and in second dimension after by 12.5% concentration polyacrylamide gels.
Therefore, in the drought susceptible genotype the value of each spot was used as a standard amount.
Protein spots on the gel were scanned and identified by using Image Master 2D Platinum of Melanie
6.0 software. The results of two-dimensional gel analysis and protein identification of drought
susceptible genotypes showed that leaf proteome pattern has been widely changed in drought stress
condition. In susceptible genotype, 212 protein spots repeatable were identified. 10 spots were
detected by using MALDI-TOF-TOF mass spectrometry which were divided in different groups based
on response to drought stress in biological cycles.
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