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Table 1 The six ZmERF genes in maize genome and gene-specific primers used for RT-PCR
FE[H B PAZEREN PR NI R A WE&F cDNA/ IR/ aa 514
Gene Accession No. Chr Position Exons bp Amino acid Primers (5'-3")
ZmERF4  NM 001153501 8 120487062-120488125 1 1080 233 F TTCCCTTTCOGCAGCATC
" — e 7 R: AGTAATCCGGTCCATAACAACG
ZmERF16 XM 008661870 9 125166524-125167980 2 1261 404 F:GACAGTAGTAGTAAGGTCGTICGTG
" - oPbRetian b R:GCATCATTTGAAGGCAATCC
ZmERFP28  BT055988 5 212350136-212352738 3 1497 148 F:GACTTGGGCTCGGAGAATGAT
" R: AATAGGGAACAGGTCGATAACC
) F: TCTTCAGACCAAGGCAGCAACT
ZmERF64  NM 001152759 9 11535444-11537990 3 1574 363 R
R:GCAGGCTCTTACCCTTTGTC
ZmERF89  NM 001157201 7 120384803-120387759 3 1756 118 F:CTCCCGATAACGCCGTGCTG
" - 7 R: TCTCGCCCTCGTCTCGTCTCC
ZmERF202  NM 001155962 2 184210038-184211923 2 1701 423 F: TTGACCCTGAGACGAACTACC
" = ' e : R: ACCATCGACGCACCAACAT
D EBRENE F|TEXK ERF ZEW 6 M EHFEE2KFY., ETF
=A — =71y N \ 2\ N
ERF J¥ 5 R K B A5 5l 4r 24 0 ZmERFA,
21 ZmERFs &#4 % ZmERF16., ZmERF 28, ZmERF 64, ZmERF89 i

£ GenBank (http://www.ncbi.nlm. nih. gov)
EH AtERF 1) AP2 458 37 5 it 17 BLAST ., #&

ZmERF 202, XfHLiX JLA 5 1Y 42 1K cDNA )3 1)
54 KIEIFI, % B IE W & TAOR LA
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6 MEH B RS (B 2), #F—2arRN,
ZmERF16 5 H flb & [ [ W 2 e R, 2ok 2
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represent introns and exons respectively.
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Fig.1 The structures of the ZmERFs
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Fig.2 Sequences alignment analysis of the AP2/ERF domain of the 6 ZmERFs
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OsERFO085: NP _ 001062782, 1;

OsERF074: NP _ 001060280. 1; OsERF028:

NP_001048319.1; OsERF064 :NP_001057044.1; OsERF089: NP_001063252.1; & >k ERF A& 5t 5 WL 1, Gene acces-
sion numbers of Arabidopsis thaliana and Oryza sativa are as follows: AEE75632.1; AtERF8:AEE32902.1; AtERF9.
AED95075.1; AtERF12: AEE30962.1; AtERF071:AEC10854.1; AtERF073: AEE35312.1; AtRAP2.3: AEE75863.1;
OsERF010:NP_001044519.1; OsERF060:NP_001055942.1; OsERF031:NP_001049176.1; OsERF085:NP_001062782.1;
OsERF074:NP_001060280.1; OsERF028: NP_001048319.1; OsERF064 : NP_001057044.1; OsERF089:NP_001063252.1; The

accession No. of maize ERF is shown in Table 1.
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Fig.3 Phylogenetic tree analysis of the six ZmERFs and part of ERFs from Arabidopsis and rice
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F BB E B9 8 B BE R AL AL . R RIZ AR A S DR S T 5 (8 B (5 R S X8R 3 T A% S TR o ] A
iR 7% FEAH [ 2R K F 80% ., A.An sequences alignment of the N-terminal amino acids of the phylogenetic tree
members,all of which contain the MCGGAI motif; B.An sequences alignment of the C-terminal regions of
subgroup-1 proteins; C.Putative protein kinase phosphorylation sites conserved in the Group [ ERF pro-
teins. The conserved motifs are underlined. Black and gray shading indicate identical and conserved amino

acid residues present in more than 80% of the aligned sequences, respectively.

4 ERF ZHW® AP2/ERF &#15 Z PRI R =F FF 5 53 47
Fig.4 The motifs outside of the AP2/ERF domain conserved in the ERF proteins
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Semiquantitative RT-PCR analysis of the six ZmERF genes in leaves and roots of maize under three hormones
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Cloning and analyzing the sequences and expression of six maize ERF genes

LI Shipeng LIU Fuyang

ZHANG Cong TAI Fuju
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Abstract Six maize ERF genes were isolated and designated as ZmERF 4, ZmERF 26, ZmERF 28,
ZmERF 64, ZmERF89 and ZmERF 202, respectively. Results of analyzing gene structure showed that

the structures of the maize ZmERF genes isolated were different from those of Arabidopsis AtERF. Re-

sults of phylogenetic analysis showed that ZmERF's had a closer relation to OsERFs and a little far rela-

tion to AtERFs. Results of expression analysis showed that mRNAs of all six ZmERFs were accumula-

ted firstly and then declined in leaves, whereas the expressions of 4 genes including ZmERF4,

ZmERF28,ZmERF 64 and ZmERF89 were down-regulated in roots under ET treatment. mRNAs of

6 ERFs were regulated more or less in leaves, whereas expressions of most ZmERFs in roots were not

changed significantly under ABA or JA treatment, especially for JA treatment. It is indicated that the

ZmERFs might play different roles in hormone signaling pathway of maize leaves and roots.

Keywords Zea mays; ERF genes; gene expression; hormone signaling pathway; ET; ABA; JA
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