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Abstract
Calmodulin is a regulated protein of calcium and is a small

intracellular protein that binds to calcium ions and
mediates many of its intracellular actions. Calmodulin-
binding transcription factors (CAMTAS) are recognized as
one of the stress-responsive proteins. In this study,
CAMTA genes were selected in maize. In this study,
CAMTA family genes in maize were selected and
chromosomal distribution, gene structure, domain
patterns, and phylogenetic tree of CAMTA genes in maize
were analyzed to further evaluate. To identify expression
levels in different plant tissues, CAMTA gene expression
analysis in response to heat stress and germination was
studied. ZMmCAMTAL1 and ZmCAMTA2 genes were
expressed in heat stress. Gene structure was similar in most
proteins in each group, confirming the phylogenetic
classification of CAMTA. Prediction of cis-elements in
the promoter region of genes showed that bZIP and AP2 /
ERF had the highest cis-elements in the promoter region
of ZMCAMTA genes. In leaf tissue, ZMCAMTAL gene
was up-regulated expression in response to heat stress.
ZMCAMTA2 gene was up-regulated in stem tissue in
response to heat stress. The ZmMCAMTAZ2 gene in response
to increased expression germination showed that this study
could be considered as a useful resource for future
comparative studies of ZmCAMTA in different plant
species and provide useful information for finding

candidate genes in response to stress.
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Table 1. Information for CAMTA transcription factor family members in maize.
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ZmCAMTA1L 2:72639997-72647881 996 112.21 6.52
ZmCAMTA2 7:156055930-156074400 913 101.84 8.43
ZmCAMTAS 10:111957170-111965806 865 97.52 7.70
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Table 2. The name and primer sequence used in this study.
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ZMCAMTALF GAGGAAGATGATGAGGAAGACGACG

ZMCAMTALR ACTTCTTACAGTTGCCTGGCGA

ZmCAMTAZ2 F GTGATCTGGCTGCTGGACAAG

ZMCAMTA2 R TCAGCAGCATTGCGGTAGGCT

GAPHD F CCATCACTGCCACACAGAAAAC

GAPHD R AGGAACACGGAAGGACATACCAG
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Figure 1. Phylogenetic tree of CAMTA genes created by the neighbor-joining (NJ) method in
MEGA?7.0 software.
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Figure 3. Chromosomal distribution and expansion patterns of CAMTA genes in maize.
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Figure 4. The gene structure of maize CAMTA genes according to their phylogenetic relationships.
Yellow and blue colors represent gene exon and intron, respectively.
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Figure 5. Prediction of TFBS in the promoter regions of CAMTA genes in maize.
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