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Cloning of HVA1 Gene and Predicting of
Protein Structure in Hulless Barley Kunlun 12

YAO Xiao-hua DENG Xiao-ging WU Kundun" ZHANG Zhi-bin

( Qinghai Academy of Agricultural and Forestry Sciences Xining 810016 China)

Abstract: Drought resistance is one of the most important characters of stress tolerance ability in hulless
barley. Based on the DNA sequence of HVAl gene in barley which is related to drought resistance a pair of
primers were designed. The specific fragments of about 700 bp in size were obtained respectively after PCR
amplification using the seedlings ¢cDNA of hulless barley variety Kunlun 12 under drought conditions after 8 h
as template. Then they were cloned into vector pMD — 20T and sequenced after the identification of the re—
combinants and endonuclease analysis. The results indicated that compared with the strong drought resistance
hulless barley in Tibetan HVA1 gene in Kunlun 12 shared 99.5% and 99. 1% homology in nucleotide acid
sequence and amino acid sequence respectively. The gene included an open reading frame of 642 nuelcotides
and encodes 213 amino acid residues rich in Ala Thr Lys. The protein coded by HVA1 including 9 repeat—
able conservative sequences belonged to group3 lea. Secondary structure analysis showed that the protein rich
in super — hydrophilic alpha helix structure could provide a hydrophilic surface of hydrophobic areas when cells

were dewatered and thus hulless barley variety Kunlun 12 had strong capability in drought resistance. The
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drought — resistant gene cloning laid the foundation for breeding Hulless Barley varieties with stress tolerance a—
bility in Qinghai — Tibet plateau.

Key words: hulless barley; HVAl gene; gene cloning; sequence analysis
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Kunlun 12 G ATGGCCTCCAACCAGAACCAGGGGAGCTACCACGCCGGCGAGACCAAGGCCCGCACCGAGGAGAAGACCGGGCAGATGA 80
Barlery GATGGCCTCCAACCAGAACCAGGGGAGCTACCACGCCGGCGAGACCAAGGCCCGCACCGAGGAGAAGACCGGGCAGATGA 80
Tibetan barley GATGGCCTCCAACCAGAACCAGGGGAGCTACCACGCCGGCGAGACCAAGGCCCGCACCGAGGAGAAGACCGGGCAGATGA 80
Kunlun 12 TGGGCGCCACCAAGCAGAAGGCGGGGCAGACCACCGAGGCCACCAAGCAGAAGGCCGGCGAGACGGCCGAGGCCACCAAG 160
Barlery TGGGCGCCACCAAGCAGAAGGCGGGGCAGACCACCGAGGCCACCAAGCAGAAGGCCGGCGAGACGGCCGAGGCCACCAAG 160
Tibetan barley TGGGCGCCACCAAGCAGAAGGCGGGGCAGACCACCGAGGCCACCAAGCAGAAGGCCGGCGAGACGGCCGAGGCCACCAAG 160
Kunlun 12 CAGAAGACCGGCGAGACGGCCGAGGCCGCCAAGCAGAAGGCCGCCGAGGCCAAGGACAAGACGGCGCAGACGGCGCAGGC 240
Barlery CAGAAGACCGGCGAGACGGCCGAGGCCGCCAAGCAGAAGGCCGCCGAGGCCAAGGACAAGACGGCGCAGACGGCGCAGGE 240
Tibetan barley CAGAAGACCGGCGAGACGGCCGAGGCCGCCAAGCAGAAGGCCGCCGAGGCCAAGGACAAGACGGCGCAGACGGCGCAGGC 240
Kunlun 12 GGCCAAGGACAAGACGTACGAGACGGCGCAGGCGGCCAAGGAGCGCGCCGCCCAGGGCAAGGACCAGACCGGCAGCGCCC 320
Barlery GGCCAAGGACAAGACGTACGAGACGGCGCAGGCGGCCAAGGAGCGCGCCGCCCAGGGCAAGGACCAGACCGGCAGCGCLC 320
Tibetan barley GGCCAAGGACAAGACGTACGAGACGGCGCAGGCGGCCAAGGAGCGCGCCGCCCAGGGCAAGGACCAGACCGGCAGCGCCC 320
|Kunlun 12 TCGCGCGAGAAGACGGAGGCGGCCAAGCAGAAGGCCGCCGAGAC ACGGAGGCG CCAAGCAGAAGGCCGCCGAGGCAACC 400
Barlery TCGGCGAGAAGACGGAGGCGGCCAAGCAGAAGGCCGCCGAGAC ACGGAGGCG CCAAGCAGAAGGCCGCCGAGGCAACC 400
Tibetan barley TCGCGCGAGAAGACGGAGGCGGCCAAGCAGAAGGCCGCCGAGAC ACGGAGGCG CCAAGCAGAAGGCCGCCGAGGCAACC 400
|Kunlun 12 GAGGCGGCCAAGCAGAAGGCGTCCGACACGGCGCAGTACACCAAGGAGTCCGCGGTGGCCGGCAAGGACAAGACCGGCAG 480
Barlery GAGGCGGCCAAGCAGAAGGCGTCCGACACGGCGCAGTACACCAAGGAGTCCGCGGTGGCCGGCAAGGACAAGACCGGCAG 480
Tibetan barley GAGGCGGCCAAGCAGAAGGCGTCCGACACGGCGCAGTACACCAAGGAGTCCGCGGTGGCCGGCAAGGACAAGACCGGCAG 480
Kunlun 12 CGTCCTCCAGCAGGCCGGCGAGACGGTGGTGAACGCCGTGGTGGGCGCCAAGGACGCCGTGGCAAACACGCTGGGCATGG 560
Barlery CGTCCTCCAGCAGGCCGGCGAGACGGTGGTGAACGCCGTGGCTGGGCGCCAAGGACGCCGTGGCAAACACGCTGGGCATGG 560
Tibetan barley CGTCCTCCAGCAGGCCGGCGAGACGGTGGTGAACGCCGTGGTGGGCGCCAAGGACGCCGTGGCAAACACGCTGGGCATGG 560
Kunlun 12 GAGGGGACAACACCAGCGCCACCAAGGAC CCACCACCGGCGCCACCGTCAAGGACACCACCACCACCACCAGGAATCAC 640
Barlery GAGGGGACAACACCAGCGCCACCAAGGAC CCACCACCGGCGCCACCGTCAAGGACACCACCACCACCACCAGGAATCAC 640
Tibetan barley GAGGGGACAACACCAGCGCCACCAAGGAC CCACCACCGGCGCCACCGTCAAGGACACCACCACCACCACCAGGAATCAC 640
Kunlun 12 TAGACGCATGCGTTCGCGCTTAATTTCCGTTCCTTTAGTCGTGTTTGGTCGTTCG 695
Barlery TAGACGCATGCGTTCGCGCTTAATTTCCGTTCCTTTAGTCGTGTTTGGTCGTTCG 695
Tibetan barley TAGACGCATGCGTTCGCGCTTAATTTCCGTTCCTTTAGTCGTGTTTGGTCGTTCG 695
100% o
There is 100% similarity in sequences with white background; no similarity in sequence enclosed by hairlines.
3 12 . N HVA1
Fig.3 Comparison of DNA sequence of HVAl gene in Kunlun 12 H. vulgare L. ( X78205) and tibetan barley
Kunlun 12 MASNQNQGSYHAGETKARTEEKTGQMMGATKQKAGQTTEATKQKAGETAEATKQKTGETAEAAKQKAAEAKDKTAQTAQA 80
Barlery MASNQNQGSYHAGETKARTEEKTGQMMGATKQKAGQTTEATKQKAGETAEATKQKTGETAEAAKQKAAEAKDKTAQTAQA 80
Tibetan barley MASNQNQGSYHAGETKARTEEKTGQMMGATKQKAGQTTEATKQKAGETAEATKQKTGETAEAAKQKAAEAKDKTAQTAQA 80
Kunlun 12 AKDKTYETAQAAKERAAQGKDQTGSALGEKTEAAKQKAAETTEA KQKAAEATEAAKQKASDTAQYTKESAVAGKDKTGS 160
Barlery AKDKTYETAQAAKERAAQGKDQTGSALGEKTEAAKQKAAETTEA KQKAAEATEAAKQKASDTAQYTKESAVAGKDKTGS 160
Tibetan barley AKDKTYETAQAAKERAAQGKDQTGSALGEKTEAAKQKAAETTEA KQKAAEATEAAKQKASDTAQYTKESAVAGKDKTGS 160
Kunlun 12 VLQQAGETVVNAVVGAKDAVANTLGMGGDNTSATKD |T| TTGATVKDTTTTTRNH 213
Barlery VLQQAGETVVNAVVGAKDAVANTLGMGGDNTSATKD TTGATVKDTTTTTRNH 213
Tibetan barley VLQQAGETVVNAVVGAKDAVANTLGMGGDNTSATKD TTGATVKDTTTTTRNH 213

100% o

There is 100% similarity in sequences with white background; no similarity in sequence enclosed by hairlines.
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Fig.4 Comparison of amino acid sequence encoded by HVAl gene in Kunlun 12 H. vulgare L. ( X78205) and tibetan barley
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Sequence length: 213,

SOPMA: Alpha helix ( Hh) : 172 is 80.75% ; 310 helix ( Gg) : 0 is 0.00%; Pi helix ( 1i) : 0 is 0.00%; Beta bridge ( Bb) :
0 is 0.00% ; Extended strand ( Ee) : 7 is 3.29% ; Beta turn ( Tt) :4 is 1.88%; Bend region ( Ss) :0 is 0. 00% ; Random coil
( Ce) :30 is 14.08% ; Ambigous states ( ?) :0 is 0.00% ; Other states : 0 is 0.00% o

~ ~

o

The lines from long to short respectively represent helix extended strand beta turn and random coil.

5 SOPMA HVAIL
Fig.5 The secondary structure of the HVA1 was analyzed by SOPMA
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