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Abstract: C2H2 zinc finger protein is one of the most common zinc finger proteins and widely found in eukaryotes. It
plays an important role in plant growth and development, abiotic stress response to salt, low temperature and drought
stress. In this study, the C2H2 amino acid sequence of Arabidopsis thaliana were used to  blast with local BLASTP in
the oil palm genome database and to predict the conservative domains, and to screen the C2H2 zinc finger protein fam-
ily of oil palm. The physical and chemical properties, evolutionary relationships, chromosomal location, gene structure,
conservative motif and promoter cis-elements were analyzed through bioinformatics softwares, the expression of
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EgC2H?2 gene was analyzed by the transcriptome data and real-time fluorescence quantitative PCR under low tempera-
ture stress. A total of 73 C2H2 type zinc finger protein family members were identified from the genome of oil palm.
The number of amino acids in EgC2H2 family was between 128 and 556, The molecular weight was between 14 176.73
and 58 983.30 Da, the isoelectric point was between 4.99 and 9.62, the instability index was between 38.84 and 86.01,
and the gravy was between —1.154 and —0.226. Subcellular localization showed that the C2H2 gene family were local-
ized in the nucleus. Phylogenetic tree analysis showed that EgC2H2 family members were divided into four subfamilies,
most members of EgC2H2 family were classified into subfamily I and subfamily II, and the domains of the same

subfamily members were highly consistent. Chromosome location results showed that EgC2H2 family members were
unevenly distributed on the 16 chromosomes of oil palm. Analysis of promoter cis-elements showed that the EgC2H2
family contained many promoter cis-elements related to light response elements, plant hormones response elements and
stress response elements. Transcriptome analysis showed that most EgC2H?2 genes responded to low temperature stress,
and most EgC2H?2 genes were highly expressed in cold-tolerant materials and low expressed in cold-sensitive materials.
qRT-PCR analysis showed that the expression level of EgC2H2-23, EgC2H2-11, EgC2H2-19, EgC2H2-17 and
EgC2H?2-2] was significantly up-regulated, and the expression level of cold-tolerant materials was significantly higher
than that of cold-sensitive materials. It was speculated that the genes would play a key role in oil palm response to low
temperature stress, and can be used as candidate genes for further study. This study would provide theoretical reference

for further study on the functional analysis of C2H2 gene family in oil palm.
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Tab. 1 Primers of genes in qRT-PCR
BE K 44 EWESI1WIFS (5-37) THELIPIFS (5-37) /AN S
Gene name Forward primer sequence (5-3") Reverse primer sequence (5-3") Product length/bp
EgC2H2-07 GCGAATGTATTGATGCTGCTC GCTTGGAACGAAGGGAACT 125
EgC2H2-09 CGGCATAAACGACGACACC GAGGAAGGACTTCCAGGAGA 196
EgC2H2-11 GAGCATCGACATGGCTAACG TTGGAACGACGGGAACTGG 130
EgC2H2-16 GACGTGCGTCTCTTCTCCT TCTCTCACAGTGACACCCGA 194
EgC2H2-17 CGGAGACAAGGCAGAAATACA CGACAGTGGAGCCGATAGA 147
EgC2H2-19 GCCTAAGAGCAACCGACAGA AGGGCTTCATTGACCCCACA 143
EgC2H2-20 GCCAACCAGGATTGAAGACG CTCCTAAAGCAAACAGAGCACC 126
EgC2H2-21 CATGAGTGCCCTGTTTGTGG TCTTCTGCATGGATCTCACCG 104
EgC2H2-23 GAGGCGCCACTATGAAGGAA CGAATCCCCTGTCACTGGAC 104
EgC2H2-24 AGTGTTCGGTCTGTGGCAAG GACCCTACCGCTAACAGAG 158
EgC2H2-26 GTGTGCCACAAGACGTTCC AGCTTGGCGTCCAAACTGAT 186
EgC2H2-27 AGGAGGCACTGGAATGGTC CTCCGTAGGGCTCTCAGAT 102
EgC2H2-30 TGGTCCAGAAAGAATGGATGG GCCGATGAAGAAGAACTCC 157
EgC2H2-40 CGGTGAGCCAGCCTATCAAT AACCAACACCCTTCACTCCG 156
EgC2H2-71 TCAAGCCCGTTCCTGTCAAG GAAGTGGGTGTGTGGTGCTA 134
EgC2H2-73 TGTTGACGATGATCCCAGCTC GTCGCAAGACCCTGAAGGAA 136
Egp-actin TGGAAGCTGCTGGAATCCAT TCCTCCACTGAGCACAACGTT 101
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Tab. 2 Physicochemical properties C2H2 gene family in oil palm
T 2R FEE SRS HEREL T e AFaE REL FKHE V.41 i 5 57
Gene name Gene ID Amino acids MW/Da pl Instability index Gravy Subcellular location
EgC2H2-01 LOC105043641 373 40 612.01 6.05 70.67 -0.760 4 fa A%
EgC2H2-02 LOC105054978 357 37 850.37 6.38 73.24 —0.698 2 M A%
EgC2H2-03 LOC105059519 345 36 320.94 7.12 70.33 -0.622 21 A%
EgC2H2-04 LOC105054000 364 39 022.92 5.58 69.07 -0.709 21 A%
EgC2H2-05 LOC105046688 500 55000.76 5.88 55.13 —0.883 2 H A%
EgC2H2-06 LOC105058139 490 53 605.31 7.57 42.07 -0.796 4 A%
EgC2H2-07 LOC105045719 168 18 431.08 8.60 56.47 -0.510 21 A%
EgC2H2-08 LOC105053630 276 29 400.16 7.62 61.99 -0.430 4 fT A%
EgC2H2-09 LOC105054341 503 54 703.30 6.03 55.45 -0.683 2 H A%
EgC2H2-10 LOC105032261 495 55010.33 8.11 51.62 —0.863 2 H A%
EgC2H2-11 LOC105056987 168 18 744.62 9.00 44 .45 -0.526 2 H A%
EgC2H2-12 LOC105055986 498 54 756.81 7.57 53.40 -0.859 i A%
EgC2H2-13 LOC105055625 283 30248.88 6.46 58.73 -0.559 21 A%
EgC2H2-14 LOC105036747 282 29 651.32 6.67 61.53 -0.451 2 A%
EgC2H2-15 LOC105044471 165 18 531.32 8.58 47.94 -0.493 4 fI A%
EgC2H2-16 LOC105058031 205 22 114.88 8.97 73.86 -0.606 2 f A%
EgC2H2-17 LOC105060714 239 25 004.99 7.70 66.15 -0.433 2 A%
EgC2H2-18 LOC105059071 291 31093.82 6.71 60.03 -0.536 i A%
EgC2H2-19 LOC105044475 216 24278.39 9.53 46.19 -0.541 21 A%
EgC2H2-20 LOC105032504 211 22 749.82 9.62 86.01 -0.537 21 A%
EgC2H2-21 LOC105036887 196 21 763.09 8.64 53.02 -0.529 2 fT A%
EgC2H2-22 LOC105043642 508 55287.80 5.71 58.03 —0.668 2 M A%
EgC2H2-23 LOC105034068 244 25 537.60 7.72 62.17 -0.370 2 H A%
EgC2H2-24 LOC105033259 247 2527031 8.16 58.36 -0.226 4 A%
EgC2H2-25 LOC105050037 418 45 409.61 6.80 60.61 -0.933 21 A%
EgC2H2-26 LOC105058057 247 25 672.72 9.10 79.12 -0.528 2 A%
EgC2H2-27 LOC105039036 476 51713.46 5.58 60.57 ~0.764 4 A%
EgC2H2-28 LOC105050607 313 35048.20 7.25 60.43 -0.810 2 f A%
EgC2H2-29 LOC105034450 281 30 906.03 9.42 62.55 -0.712 AN
EgC2H2-30 LOC105052793 292 31 457.06 8.76 60.26 -0.726 i A%
EgC2H2-31 LOC105032342 536 55720.74 9.08 65.64 -0.442 21 A%
EgC2H2-32 LOC105060971 556 57 325.59 9.01 65.24 -0.451 2 A%
EgC2H2-33 LOC105045823 263 29 079.48 8.88 52.36 -0.818 2 fT A%
EgC2H2-34 LOC105045380 245 25383.92 6.78 57.88 -0.588 2 A%
EgC2H2-35 LOC105032825 150 16 254.26 9.04 70.59 -0.666 2 M A%
EgC2H?2-36 LOC105033779 252 26331.21 6.49 62.01 ~0.506 i A%
EgC2H2-37 LOC105048556 242 24 981.79 6.43 53.09 -0.367 21 A%
EgC2H?2-38 LOC105041240 243 25377.91 8.31 56.45 -0.520 21 A%
EgC2H2-39 LOC105056470 269 28 525.34 7.32 68.16 -0.652 2 fl A%
EgC2H2-40 LOC105058647 267 28 851.71 7.26 63.58 -0.713 2 M A%
EgC2H2-41 LOC105041881 291 30 874.77 7.08 61.63 -0.721 2 H A%
EgC2H2-42 LOC105039404 158 17 329.45 5.44 61.53 -0.628 i A%
EgC2H2-43 LOC105058684 230 25224.99 6.16 66.65 -0.489 41 A%
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Tab. 2 Physicochemical properties of oil palm C2H2 zinc finger protein family genes (continued)

T 2R FEE SRS HEREL T e AFaE REL FKHE V.41 i 5 57
Gene name Gene ID Amino acids MW/Da pl Instability index Gravy Subcellular location
EgC2H2-44 LOC105056396 221 24 431.21 6.12 71.64 -0.456 4 A
EgC2H2-45 LOC105035591 156 16 692.76 6.50 84.80 -0.467 21 A%
EgC2H2-46 LOC105049582 317 33 158.11 6.68 61.60 -0.462 2 fT A%
EgC2H2-47 LOC105052945 295 31276.32 6.90 55.06 —0.408 2 M A%
EgC2H2-48 LOC105039618 128 14 176.73 6.20 60.87 -0.757 2 f A%
EgC2H2-49 LOC105034374 186 20 326.37 5.26 62.88 -0.923 i A%
EgC2H2-50 LOC105050705 254 26 688.93 6.45 60.45 -0.442 21 A%
EgC2H2-51 LOC105060224 263 27 801.56 8.80 55.94 -0.367 2 A%
EgC2H2-52 LOC109506417 196 21 165.78 5.16 67.68 -0.437 2 fi A%
EgC2H2-53 LOC105048557 257 28 253.32 7.20 42.18 —0.854 2 H A%
EgC2H2-54 LOC105041214 267 29 394.54 7.19 41.28 —0.840 2 A%
EgC2H2-55 LOC105056898 286 31719.81 9.02 72.55 -0.707 i A%
EgC2H2-56 LOC105046388 283 32 145.23 9.41 62.45 -0.784 2 A%
EgC2H2-57 LOC105044349 279 31256.13 8.17 70.27 -0.723 2 A%
EgC2H2-58 LOC105034368 282 31 580.18 8.72 71.88 -0.860 2 ffl A%
EgC2H2-59 LOC105043099 219 24262.93 6.44 57.12 -0.783 2 f A%
EgC2H2-60 LOC105053599 215 23907.53 5.64 57.77 -0.748 2 A%
EgC2H2-61 LOC105043899 186 20 664.22 5.90 60.21 -0.529 i A%
EgC2H2-62 LOC105043101 184 20 490.18 4.99 59.44 ~1.154 4 A%
EgC2H2-63 LOC105053598 182 20 490.70 7.06 51.84 -0.965 21 A%
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Fig. 7 qRT-PCR analysis of C2H2 gene family oil palm under low temperature stress
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