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Molecular Cloning and Expression Analysis of Ethylene
Signaling Related Gene ZmEIL?2 in Maize

LI Yue, WANG Xing-rong,ZHANG Yan-jun, LI Yong-sheng, QI Xu-sheng
(Institute of Crop Sciences , Gansu Academy of Agricultural Sciences, Lanzhou 730070)

Abstract: EIN3/EILs (Ethylene inductive proteins/ethylene inductive 3-like) protein family function as the
main members of ethylene signal transduction pathway and play an important regulatory role in plant growth and
development and stress response. In this study, ZmEIL2 was isolated from maize inbred line B73 based on
sequence homology (GeneBank ID: KJ727458.1). This gene carries a 1788 bp coding sequence (CDS) that
encodes for 595 amino acid residues with a relative molecular mass of 63.81 kD and a theoretical isoelectric point
of 6.34. ZmEIL2 contains an EIN3 domain which is specific to EIN3/EILs family. Phylogenetic tree analysis
showed that ZmEIL2 protein had the closest evolutionary relationship with SbEIL1 protein in Sorghum bicolor
and was relatively distant from EIL proteins in Arabidopsis and soybean. The subcellular localization assay
showed that ZmEIL2 protein was localized to the cell membrane and nucleus. Tissue specific expression analysis
showed that ZmFEIL2 gene was highly expressed in bract, followed by ear, tassel and silks, and the lowest
expression was detected in mature leaves. The transcripts of ZmEIL2 gene were inducible under abiotic stresses
treatments such as dehydration, PEG, ABA, high salt, heat and cold, particularly under PEG, ABA or high salt

treatments. The expression level of ZmEIL2 gene in leaves was significantly higher than that in stems and roots.
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These results laid a theoretical foundation for further deciphering the molecular mechanism of ZmEIL2 gene in

responses to abiotic stresses.
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A: RT-PCR amplification of ZmEIL2 gene, M: DL 2000, 1-2: RT- PCR amplification fragment of ZmEIL2; B: Hydrophobic/hydrophilic analysis
of ZmEIL2 protein; C: Analysis of secondary structure of ZmEIL2 protein, blue: Alpha helix, red: Extended strand, green: Beta turn, purple:

Random coil; D: Analysis of conserved domains of ZmEIL2 protein
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Fig.1 Cloning and sequence analysis of ZmEIL2
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TaEIL2: The TaEIL2 protein of wheat; HVEIL2: The HVEIL2 protein of barley; ZmEIL2: The ZmEIL2 protein of maize; SbEIL1: The SbEIL1
protein of sorghum; PmEIL1: The PmEILI protein of prosomillet; SiEIL1: The SiEILI protein of millet; OsEIL1: The OsEILI protein of rice;
GmEIL1: The GmEILI protein of soybean; AtEIL1: The AtEILI1 protein of Arabidopsis thaliana; The black and gray region show the highly and
partially consistent amino acid sequences among nine species
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Fig.2 Multiple sequence alignment and phylogenetic tree construction of ZmEIL2 and related proteins
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GFP: (A YOG 1138l ; Bright: BI37i8H ; Merged : 3Nl 18 A5 AR 1 5 2 (0103 GFP 25 I 7O R 42 AR T RN R a9

GFP: Green fluorescent protein channel; Bright: Open field channel; Merged: Superposition of the three channels; Green indicates the green

fluorescence of GFP protein under confocal laser scanning microscope
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Fig.3 The subcellular localization of ZmEIL2 protein
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