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Cloning and expression of CoCAM gene in Cinnamomum
Camphora

Abstract: Nowadays, drought phenomena occur frequently, with a wide range of impacts and a long duration.

Drought stress poses great harm to plants. Calmodulin (CAM) is a heat-resistant small molecule protein that does
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not have enzymatic activity. However, when it binds to calcium ions, it can act as a second messenger to regulate
various physiological activities in plants. CAM plays an important role in plant growth and development, as it can
cope with many biotic and abiotic stresses, including drought, and is highly expressed under drought stress. This
project aimed to clone CAM gene from Cinnamomum Camphora, analyze its homology with other plant CAM
genes, perform sequence analysis on the gene, and study its expression pattern under drought stress, laying the
foundation for the study of drought physiology in Cinnamomum Camphora and the breeding of drought tolerant

new varieties. The research results were as follows:

(1) The total length of the CoCAM1 and CoCAM?2 gene sequences was 454 bp, both encoding 149 amino
acids. CoCAM1 had over 80% homology with Manglietiastrum sinicum, Amborella trichopoda, meconium, and oil
palm, with a particularly significant homology of 90.60% with Manglietiastrum sinicum. CoCAM?2 had a homology
of over 80% with Manglietiastrum sinicum, Macadamia, Tilapia flowers, and lotus, with a particularly significant

homology of 91.28% with Manglietiastrum sinicum.

(2) The predicted amino acid molecular formula of CoCAM1 was C727H1144N1900255S10, with a molecular
weight of 16946.80, an isoelectric point of 4.14, and an instability coefficient of 27.39. The amino acid formula of
CoCAM?2 was C728H1146N1900255S10, with a molecular weight of 16960.83, an isoelectric point of 4.15, and an
instability coefficient of 29.58. It was predicted that CoCAMI and CoCAM?2 were both located in the nucleus,

without signal peptides, and are hydrophilic proteins;

(3) The secondary structure of CoCAM1 protein consisted of 61.74% alpha helices, 5.37% beta folds, 9.40%
beta turns, and 23.49% irregular curls. The secondary structure of CoCAM?2 protein consisted of 64.43% alpha
helices, 3.36% beta folds, 8.72% beta turns, and 23.49% irregular curled structures;

(4) Both CoCAM 1 and CoCAM?2 proteins had dumbbell shaped tertiary structures, with two similar spherical
domains at the N-terminus and C-terminus. And there were two EF-Hand domains in each spherical structural

domain.

(5)Fluorescence real-time quantitative PCR assay showed that under drought stress, the expression levels of

CoCAM1 and CoCAM? increased.
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