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Identification and Characterization of GATA Gene Family
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Abstract: GATA proteins are considered to be broadly involved in yield-associated biological process such as pho—
toresponse  chlorophyll biosynthesis and carbon and nitrogen metabolism. Based on castor bean genome database a
total of 19 GATA genes were identified and classified into 4 subfamilies according to gene structure protein structure
and their phylogenetic relationships. Results exhibited that GATA factors were hydrophilic proteins. Analysis of gene
structure and protein structure revealed the conserved structural features of GATA factors between castor bean and
Arabidopsis thaliana. The high-throughput RNA-seq data were used to define the expressional profiles of GATA genes
among tissues. The results showed that most of the castor GATA genes preferentially expressed in leaf and root in con—
trast to their expression in developing seeds. In particular the expression of GATA genes responding to darkness
treatment in leaves was detected using semi-quantitative RT-PCR. It was shown that expression of three genes was
down-regulated under darkness treatment which suggests a role for GATA genes of castor bean in light-mediated reg—
ulation. These results provide important theoretical basis to the functions identification of castor GATA genes and in—
crease castor yields.
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Table 1  Primer for RT-PCR
Gene name Forward primer sequences Reverse primer sequences PCR product length/bp
30131. m007120 TTTCTCACCAGCGAACTTGC CCGCTGGTTTTCTCTTTGCT 430
29904. m003012 GCGGAGGAAGAGCTTGAATG AACGTGGGACTACTAGCAGG 485
29794. m003323 GCCAGTGAAATTTACAGTCAAGT TGCTGCTTCTTCAACATCCTC 454
29912. m005322 CCCACCTCAAGAAGAAGTTGG GTCTTCATGGCTGCTGTGTC 564
29838. m001723 CTGTTGGGTCTGACAAGTGC GGTTCAGATTGAGGAGTCGTATTG 391
29838. m001724 TGGAGGTGGTGAGGAGTCTA CTTGTCCAGAACCCTGTGGTC 530
29596. m000720 CTGGTCCACATGGTCTAGAAGTTG TGCACATTCTTCCACACCAG 440
27940. m000323 AGGGGTTGTCCATGACTACAATC TGAATAAGCCTCATTTGTTGAGC 453
Actin GAGCTTCGTGTTGCTCCTGAG TGGCCATCAGGAAGCTCATAG 461
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Table 2 Physical and chemical properties of castor bean GATA proteins
Subfamily Gene loci Coded amino acids Instability index Aliphatic index pl Hydrophobicity
29634. m002055 398 67.90 60. 48 6.03 -0.58
30131. m007120 368 61.01 51. 14 5.00 -0.73
I 30146. m003524 338 52.36 51.75 6.22 -0.70
. 30174. m008809 235 58.57 66. 47 7.00 -0.62
Subfamily I
29904. m003012 205 61.45 58.39 10. 06 -0. 81
27538. m000326 323 73.32 54. 06 7.04 -0. 80
27494. m000044 359 65. 55 62.17 6. 60 -0.58
29634. m002146 332 54.39 52.62 5. 66 -0.70
28035. m000366 161 49.38 48. 51 9.57 -1.02
1 30128. m008883 151 67.83 54.97 10. 27 -0. 83
. 30076. m004701 122 40.33 60. 82 9.53 -0.67
Subfamily 11
29794. m003323 186 41.02 53. 60 9.68 -0.70
29912. m005322 312 54.52 58.21 9.16 -0. 89
29889. m003248 149 55.24 61.61 9.79 -0.98
29596. m000719 327 44. 86 70. 64 4.84 -0. 65
il 29838. m001723 313 36. 95 62.27 5.06 -0. 66
Subfamily 11T 29838. m001724 311 45.07 61.77 5.07 -0.70
29596. m000720 324 38.55 59.23 7.73 -0.71
v 27940. m000323 542 53.97 73.36 6.53 -0.62
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Fig. 1 The gene structure and domain distribution of GATA members in castor bean

A. Phylogenetic analysis of GATA proteins in castor bean; B. Domain distribution of castor bean GATA members;

C. Gene structure analysis of castor bean GATA genes. IdV represent four subfamilies of GATA family
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Fig.2  Amino acid sequence alignment of Arabidopsis and castor bean GATA zinc finger domains. The bottom part
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Fig. 3 The phylogenetic tree of GATA transcription factors in castor bean and Arabidopsis.

I-1V represents four subfamilies of GATA family respectively
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