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Table 1. The sequence of pepck specific primers

Sy e S5
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5 GAAATCGGCACCTTCTAC 3° forward od, 1
5 CCTCATCCCTAACAACACG 3 reverse s, 2
5 GAAATCGGCACCCACTAC 3 forward cs, 3
"5 CCTTATCCTTAACCACACG 3° reverse iy 4
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Table 2. The protein content of different chickpea cultivars

gl A1S (digp o yd (p55) 4ilo)er 559 &y

Genotype Seed Protein (%)'  100-seed weight (gr) Type

MCC 067 23.50+0.18 33.2 Kabuli S
MCC 099 25.85+0.18 9.8 Desi e
MCC 165 25.244+0.18 16. 8 Kabuli Sh
MCC 291 21.134+0.18 19.0 Dsei o
MCC327 25.66+0.18 21.4 Kabuli Y
MCC 333 24.72+0.18 30.8 Kabuli Y
MCC 476 23.12+0.18 28.2 Kabuli S
MCC 495 26.12+0.18 27.2 Kabuli Sh
MCC 510 24.68+0.18 32.0 Kabuli Sh
MCC 053 30.41+0.52 33.2 Kabuli g
MCC 202 23.60 £0.52 15.8 Kabuli Y
MCC 258 25.90+0.52 31.4 Kabuli Y
MCC 332 28.46+0.52 15.0 Desi e
MCC 426 28.3122+0.52 33.2 Kabuli Sk
MCC 458 30.5795+0.52 25.4 Kabuli Sh
MCC 477 25.4216+0.52 27.4 Kabuli g
MCC 496 24.80 £0.52 25.6 Kabuli Y
MCC 498 26.30 £0.52 23.6 Kabuli Y
MCC 207 27.40+0.52 17.6 Desi e
MCC 373 20.92+0.52 17. 4 Desi e
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Fig. 1. RNA extraction of 5 plant samples
(Lanes 1-5 are loaded correspond to MCC053, MCC485, MCC291, MCC373 and alfalfa , respectively)
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Fig. 1. DNA extraction of chickpea and alfalfa plants
(Lanes 1-5 are loaded correspond to MCC053, MCC485, MCC291, MCC373 and alfalfa , respectively)
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Fig. 3. mRNA level of pepck gene in chickpea seeds in four different genotypes
Lanes 1-4 correspond to MCC458, MCCO053, MCC373, MCC291 RT-PCR results, respectively; Lanes 5 & 6 are negative
controls of RNA and water, respectively; Lane 7 is size marker
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Fig. 4. Polymerase chain reaction with pepck specific primers
A) Optimization of polymerase chain reaction with pepck specific primers. Lanes 1, 2 and 3 are alfalfa cDNA
amplified band (as positive control), chickpea cDNA amplified band and DNA 100bp Plus size marker, respectively
B) Optimization of polymerase chain reaction with pepck specific primersi-Lanes 1, 2 and 3 are DNA 100bp Plus size
marker, alfalfa gDNA amplified band, and chickpea gDNA amplified band, respectively
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Abstract
Phosphoenolpyruvate Carboxykinase (PEPCK) has been shown to be present in plants and

animals, playing different metabolic roles in different tissues. The basic role of this enzyme is its
contribution in the gluconeogenesis pathway. Evidences have shown that PEPCK may play a role in
metabolism of nitrogenous compounds in developing seeds of legumes. In this research, pepck gene
expression and the occurrence of PEPCK protein and its activity in different genotypes of chickpea
(Cicer arietinume L.) were determined. Two low protein genotypes (MCC291 & MCC373) and two
high protein genotypes (MCC458 & MCCO053) out of 20 chickpea genotypes were selected, from
which the total RNA was extracted through-different stages of seed development. The expression of
chickpea pepck gene was estimated by semi-quantitative RT-PCR. The results of RT-PCR showed that
two isoforms of this gene were expressed in-high protein genotypes, whereas in the low protein
genotypes were not expressed.. The differential expression of pepck gene is perhaps related to the
possible role of Phosphoenolpyrovate Carboxykinase in protein content of chickpea seeds.

Key words: Chickpea, Nitrogen metabolism, Phosphoenolpyruvate Carboxykinase, Seed development
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