43 6 2007 12 1015

Original Papers

(HvFerl) cDNA

1 1. 1 1,2 1 1
! 450002 * 030006
ZmFerl RT-PCR 1

mRNA cDNA HvFerl (GenBank EF440353) HvFerl 1023 bp

5 56bp 3 202 bp 254
56.7%~83.7% N 27 C (84~247) 1 RT-PCR
HvFerl HvFerl PEG
HvFerl

Clone and Expression of HvFerl cDNA from Barley

NIU Hong-Bin?, YIN Jun*", DENG De-Zhi*, LI Qiao-Yun*?, REN Jiang-Ping’, L1 Yong-Chun*

!National Engineering Research Center for Wheat, College of Agronomy, Henan Agricultural University, Zhengzhou 450002,
China; % School of Life Science & Technology, Shanxi University, Taiyuan 030006, China

Abstract: Using maize ferritin ZmkFerl (GenBank accession No. CAA58146) amino acid sequence as a query-
ing probe, many highly homologous EST sequences were obtained from GenBank and a putative cDNA se-
guence of barley ferritin was assembled. Futhermore, a barley ferritin gene cDNA, named HvFer1 (GenBank
accession number EF4403530) was cloned. HvFer1 was 1 023 bp in full length, including 5" untranslated region
of 56 bp, 3' untrandated region of 202 bp with Poly A, and an open reading frame (ORF) encoding 254 amino
acid. Sequence analysis indicated that the protein contained characteristic features of typical ferritin iron-
binding regions signature, a ferritin-like diiron domain at the C-terminus. Signal peptide prediction with soft-
ware found that HvFerl included a 27-residue signal peptide with the cleavage site between glycine and serine.
Homology analysis showed that the deduced amino acid sequence of HvFer1 shared 56.7%~83.7% identity
with ferritins from other plants. Semi-quantity RT-PCR analysis showed that the HvFer 1 was expressed univer-
sally in barley stems, leaves, immature spikes and roots. The expression profiling also showed that HvFer1
MRNA was up-regulated by drought, salt and iron in barley seedling.
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1 GACCAAATCCCGCTCCCACAAATTCOGGAAACGCAACGCCGCCGTTCGACTTCGAGATGCTTCCTAGGGTTGCGCCGTCTCOGGCCACCG
1 MLPRVYVAPSPATA
91  CCGCOGCOGCGGTTGGCCAGCTCTCOGGTGCGGGGCTCACCTCCGGTTCRGTGAGGCTGCCGGGGGCCCTGCOGTCTGCGGCAGGGTCGG
13 AAAVGQLSGAGLTSGYS VRLPGALPSAAGSESA
181 CGGTCTGCTGCAGGGCCGCGGCGAAGGGGAAGGAGGTGCTCAGCGGCGTCATGTTCCAGCCGTTCGAGGAGCTCAAGGGCGAGCTCTCCC
43 VCCRAAAKGKEVLSGVMFQPFEELIEKGETLSL
271 TOGIGCOGCAGGGCAAGGACCAGTCGCTCGCCAGGCACAAGTTCGTAGACGAGTGCGAGGCCGCCCTCAACGAGCAGATCAATGTGGAGT
73 VPQGKDQSLARNDEKFVDECEAALNEQINVEY
361  ACAATGCCTCGTACGCGTATCACTCCCTCTTCGCCTACTTTGACCGCGACAACGTTGCTCTCAAGGGATTTGCCAAGTTCTTCAAGGAAT
103 NASYAYHSLFAYFDRDNVALEKGFAEKTFTFTEKES
451  CAAGCGACGAGGAGAGAGGACACGCGGAGAAGCTCATGGAGTACCAGAACAAACGCGEAGGAAGGGTGAGGCTCCAGTCAATTGTCACAC
133 SDEERGHAEKLMEYQNEKRGGRVYRLQSIVTEP
541  CCTTAACGGAGTTOGACCATCCCGAGAAAGGTGATGCCCTCTATGCAATGGAGTTGGCTCTAGCTCTTGAAAAGCTGGTGAATGAAAAAC
163 LTEFDHPEERKGDALYAMELALALEZ KTLYVNETEKHTL

631  TGCACAACCTGCACAGTGTAGCTACTAGGTGCAATGATCCTCAGCTGACCGATTTCGTTGAGAGTGAATTCCTTCAGGAGCAGGTTGACG
193 HNLHSVATRCNDPOQLTDEVESETFLQE= QVDA
721 CCATCAAGAAGATCTCTGAGTATGTGTCGCAGCTGAGAAGAGTGGGCAAAGGCCACGGAGTGTGGCACTTCGATCAGATGCTGCTTGAGG
293 I KXKISEYVSQLRRVYVGEKGHGVYVWHFDQMLTLESTE
811 AGGCGGCTTGAAGGACATAATGACGGACGGGCAAGGGAAGATGTAGGTGTCAAATGTCAAGTAGTGGAGATAAGCCAACGACTGGATGTG
253 A A

901 GTTTTGGGGGATTTTTGCAGTCGGGTTTGTAGGGTGCTATGCTGTTGTGTTGGGATTTGARATARAACGAAGGGAGATGTGCCACCCTCT

g91 TAAATGCCAGTATTCTGCTCTAATCTTGTCAAA

1 HvFerl cDNA
Fig.1 cDNA and deduced protein sequence of HvFerl
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Fig.2 Alignment of full amino acid sequences from HvFerl and other plant ferritin proteins
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Fig.3 Semi-quantitative RT-PCR expression analysis of HvFer1 gene from barley
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Fig.4 The RT-PCR assay of HvFFer1 mRNA in barley
seedlings under iron citrate, NaCl or PEG6000 stress
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