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Identification and expression of the calcium-binding
protein in MED Bemisia tabaci (Gennadius)
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Abstract [Objectives] To clarify the temporal and spatial expression of calcium-binding protein in MED (Mediterranean)
Bemisia tabaci after feeding on different hosts. A component of the calcium signaling pathway, the main function of the
calcium-binding protein is to bind to calcium ions, regulating cell signaling and cell life cycle processes. Calcium-binding
proteins can reduce the calcium ion concentration by binding to calcium ions in plants, thereby maintaining a continuous
intake by insects. [Methods] The cDNA sequence of the B. tabaci calcium binding protein was amplified using the reverse
transcription polymerase chain reaction (RT-PCR) and gene cloning, and its expression in all developmental tissues and stages,
hosts, and after feeding on different plants, analyzed using Real-time quantitative PCR. [Results] Bioinformatics analysis

indicates that the open reading frame of the B. tabaci calcium-binding protein gene is 669 bp, encoding a protein comprised of
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222 amino acids. The N-terminus contains a signal peptide sequence of 22 AA and the C-terminal has a Ca”" binding site.
Phylogenetic analysis shows that the B. tabaci calcium-binding protein is closely related to that of other Hemipteran insects,
and belongs to the same branch. The results of real-time PCR show that the expression of the calcium-binding protein in the
head of B. tabaci was significantly higher than in the thorax, abdomen, leg and wing. The calcium-binding protein was
expressed in every developmental stage of B. tabaci; expression was highest in fourth-instar nymphs and lowest in eggs.
Expression levels in first, second, third and fourth instars, and in adults, were 4.38 times, 5.47 times, 16.76 times and 5.03
times, higher than in the egg stage, respectively. Feeding B. tabaci on pepper, tomato and cotton had no significant effect on
the expression of the calcium-binding protein. The expression of the calcium-binding protein in adults that were allowed to fed
1 h after starvation was significantly (2.12 times) higher than in those fed 0 h after starvation. [Conclusion] The
calcium-binding protein gene of B. tabaci can be successfully cloned and its expression pattern analyzed. The results of this
study provide a foundation for further study of the function of this gene in the development of B. tabaci.
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Fig.1 Analysis of calcium-binding protein sequence
A. B. M DNA
PCR

A. Amplification of calcium-binding protein; B. Nucleotide and deduced amino acid sequences of calcium-binding protein .
M: DNA molecular weight marker; Calcium-binding protein: Two PCR product. Within the box is the predicted signal
peptide, black underlined for two conserved domains, and triangle labeled for Ca** binding sites.
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Fig. 2 Phylogenetic relationships of calcium-binding protein sequences from Bemisia tabaci and other insects
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Fig. 3 Expression pattern of calcium-binding protein in Bemisia tabaci
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A. Differential expression of calcium-binding protein in different tissues of Bemisia tabaci.
B. Differential expression of calcium-binding protein in different stages of Bemisia tabaci. Histogram with
different letters indicate the level of significant difference under different conditions (P < 0.05). The same below.
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