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Cloning of EgrUTrl from Eucalyptus grandis and Its Expression Analysis
Under Endoplasmic Reticulum Stress

ZHAO Zeping, YANG Tao, HUANG Mengjiao, WANG Xiaoping, LIU Wenjie, LIU Shiming,
LIU Linchuan”

(College of Forestry and Landscape Architecture, South China Agricultural University, Guangdong Provincial Key Laboratory of Forest Plant Germplasm

Innovation and Utilization, Guangzhou 510642, China)

Abstract: Fucalyptus spp., as an important fast-growing economic tree species in southern China, plays a
significant role in forestry production. However, with the large-scale use of single clone and the continuous
expansion of plantation area, the risk of biotic and abiotic stress faced by Fucalyptus has significantly increased.
Endoplasmic reticulum (ER) stress is an important organelle stress response mechanism formed during the
evolution of eukaryotes, which plays a key role in maintaining protein homeostasis within cells and resisting
adverse environments. The EgrUTrl gene was successfully cloned from E. grandis. The full-length coding
sequence (CDS) of EgrUTrl is 1 023 bp encoding a putative transmembrane protein of 340 amino acids.
Subcellular localization analysis confirmed that EgrUTr1 was located in ER. EgrUTr1 was expressed in all tissues
of E. grandis, and its expression was significantly upregulated under the induction of ER stress inducers
dithiothreitol (DTT) and tunicamycin (TM). Heterologous expression of EgrUTr! in the model plant Arabidopsis

thaliana significantly enhanced the plant resistance to TM stress, indicating that EgrUTrl might be involved in
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the ER stress response pathway and play an important regulatory role in the process of plants responding to ER

stress. These would provide important clues for further understanding the molecular mechanism of ER stress

response in E. grandis.

Key words: Eucalyptus grandis; EgrUTrI; Endoplasmic reticulum stress; Stress response; Gene function
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Table 1 Primers in this study

HHi& Use 5|4 Primer 7% Sequence (5'~3")
FLR EgrUTrl F: ACGATGATAAGGGCGGTACCATGGAAGCTCACGGCGCCGG
Gene cloning R: GGAAATTCGAGCTCACTAGTTCACATGGCCTTCCTCTTCT
RHFRILFARNE Construction GFP-EgrUTr1 F: TGTACAAGGAGCTCGGATCCATGGAAGCTCACGGCGCCGG

of fluorescent expression vector
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F: GGACTTTTTGGAGCCCTGGA

R: ACTGTCATATCAGGTTGGCAGA
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Fig. 1 Structures of EgrUTrl gene (A) and EgrUTrl protein (B-E). B: Prediction of transmembrane structure (Red rectanglent); C: Prediction of secondary

structure; D: Domain analysis; E: Prediction of tertiary structure.
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& 2 EgrUTrl M RGN . Egr: Ek; Pt BRM; Cs: @, Cp: TAJK; Te: WIH]; Pp: BhB; Ci: 22 LAZHE; At $UFETF; Os: /KFE; Zm: FoKo

Fig. 2 Phylogenetic tree of EgrUTr1. Egr: Eucalyptus grandis; Pt: Populus trichocarpa; Cs: Citrus sinensi; Cp: Carica papaya; Tc: Theobroma cacao;

Pp: Prunus persica; Ci: Carya illinoinensis; At: Arabidopsis thaliana; Os: Oryza sativa; Zm: Zea mays.
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Fig. 3 Relative expression of EgrUTr! in different tissues. R: Root; A: Shoot

apex; S: Stem; YL: Young leaf; ML: Mature leaf; a: P>0.05.
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A GFP-EgrUTrl B

RFP-HDEL

&l 4 EgrUTrl ZEARHEDVAMUE R . A: GETOGEE; B: 4 GFOLEIE; C: M. #5R=20 um

Fig. 4 Subcellular localization of EgrUTrl1 protein in tobacco. A: Green fluorescence channel; B: Red fluorescence channel; C: Merged images. Bars=20 um
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Fig. 5 Expression patterns of EgrUTrl gene under different stress. A: DTT; B: TM; C: NaCl. Different letters upon column indicate significant differences at

0.05 level.
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