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ABSTRACT

In this study, transcriptome responses of cold-tolerant (Sel96Th11439) and cold-sensitive (ILC533)
chickpea genotypes were evaluated under short-term cold stress (4°C). The hydrogen peroxide (H202), lipid
peroxidation (MDA) and electrolyte leakage content increased significantly under cold stress in sensitive
more than tolerant plants. In tolerant genotype, 526 genes showed significant expressions; 261 and 265
genes were up-and down-regulated, respectively, while in sensitive genotype, 901 genes showed significant
patterns of expression; 295 and 606 genes showed increases and decreases in their expressions, respectively.
In both genotypes and under cold conditions, the down-regulated genes had more frequencies than up-
regulated genes. Also, the down-regulated genes in sensitive plants were 2.3-fold compared to tolerant ones.
216 genes, which were up-regulated in tolerant plants, showed decreased expression in sensitive plants
under cold stress, among which 15% were transcription factors. Based on identified transcript patterns,
those genes involved in biosynthetic pathway of some metabolites were significantly increased in tolerant
genotype whereas they were decreased in sensitive genotype. The level of transcript in 31 genes showed
significant increase and decrease in sensitive and tolerant genotypes, respectively and10% of these genes
were histone producer. Findings indicate the crucial role of early responses, particularly transcription
factors and epigenetic changes in cold tolerance in chickpea seedlings.
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Figure 1. Hydrogen peroxide (A), malondialdehyde (B) and electrolyte leakage index (ELI) (C) changes
in cold-tolerant (Sel96th11439) and cold-sensitive (ILC533) chickpea genotypes grown under normal
conditions (23°C and 1 day after cold stress at 4°C). Different letters on bars represent statistically
significant differences based on Duncan’s multiple range tests.

Bk 5l aril wnde 0958 SlacaTs) 5o Loy A5 S ol Glid (olrerdipn (Sojelg b Olalllas ls
Sapis Sl e qeuiian e jabay Col a Jezs ol jo e el 6Kl leiea



v ITAQ 55l o 5,Les D) 850 olnl ely; LS psle

SeSa o) ol 3l Jel slaosls low 5 a5
caigsy 5o ey (RS Cou S ol Ll RNAseq
oy 25 g 9ald GlalS b sl )3 Jote
VPV a5 (5 gbods aitdls jlo cre ()l s 0 OVF
e ol el g Gl s a5 YRO

O Jgoz) acils

@l bl s lpls aims oles i 1 olF i
oo (ol (£ls (Sl 45 sy o Jliiay
@ ot glagul (el Gl L awlie 5o
—aS )8 i sy yekateds 00l LS Lo s S
GRS CoS sl 90 (nl e Sl 65X (]

A oy RNA-SEQ (55505555 S 4y cloyuo

GC‘)) 092.: (ILC 533) udJl.AAA} 9 (Se|96Th11439) Jw wy) o LAJM: O’“‘d Co ol o LngU) Cﬂ:l; -\ J3J.>
Table 1. Response of genes expression in tolerant (Sel96Th11439) and susceptible (ILC 533) genotypes
under cold stress.

Genotypes Gene numbers  Modified genes number
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genes genes
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Figure 2. Differential gene expression in chickpea tolerant and sensitive genotypes under cold stress. Up-
regulated genes in tolerant and sensitive genotypes (Tolerant-OE and Sensitive-OE, respectively) and
Down-regulated genes in tolerant and sensitive genotypes (Tolerant-DE and sensitive-DE, respectively)
have been shown.
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