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Cloning and Analysis of a Salt Stress Related Gene TaMYB32 in Wheat
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Abstract: Transcriptional factors play an important role in plant adapt ability to abiotic stress at molecular level. MYB transcrip-
tional factor family is a multifunctional gene family that have been found some of them take part in response to plant abiotic stress.
In the large-scale sequencing of the wheat full length cDNAs cloned in our laboratory and functional analysising of transcriptional
factors, a salt stress related gene was screened out and named TaMYB32. TaMYB32 is 1 250 bp in full length with a 732 bp ORF,
encoding a R2R3-MYB transcriptional factor with 244 amino acids. The sequences of TaMYB32 were cloned from the diploid
ancestors of Triticum urartu UR206, Aegilops speltoides Y2006 and Aegilops tauschii Y2282 and hexaploid wheat of Chinese
Spring and Chadianhong using the primer designed based on the cDNA sequence of TaMYB32. Sequence analysis indicated that
two types of sequences existed in the diploid ancestors and four in hexaploid wheat. One of the sequences was the same in the
diploid and hexaploid wheats which implied that TaMYB32 was very conservative during the evolution of wheat. After comparing
the genomic sequences with their cDNA sequences of TaMYB32, we found that it was a non-intron gene. TaMYB32 was mapped
onto wheat homoeologous group 6 using electronic mapping strategy; there were two copies in each genome of hexaploid wheat,
which was consistent with the sequencing results. Homologous analysis found that TaMYB32 had a similarity with R2ZR3-MYB
proteins from rice and maize as high as 72.4% and 73.7%, respectively. Tissue specific analysis indicated that TaMYB32 expressed
in root, stem, leaf, pistil and anther. Semi-quantitative and real-time RT-PCR revealed that the expression of TaMYB32 was in-
duced by salt stress.
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Fig. 1 PCR amplification of TaMYB32 sequences in the diploid ancesters and hexaploid wheat
M: 100 bp plus DNA marker; 1: DNA; 2: cDNA; 3: DNA; 4: cDNA;
5: DNA; 6: cDNA; 7: DNA; 8: cDNA; 9: DNA; 10: cDNA; 11:

M: 100 bp Plus DNA marker; 1: DNA of UR206; 2: cDNA of UR206; 3: DNA of Y2006; 4: cDNA of Y2006; 5: DNA of Y2282; 6: cDNA of
Y2282; 7: DNA of Chinese Spring; 8: cDNA of Chinese Spring; 9: DNA of Chadianhong; 10: cDNA of Chadianhong; 11: H,O.
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ATHOTOCACGOOCTCCTTOCTOCOACAACATOOOOCTCAACACOOOCCCOTOOAC COCACCACCACATOACCCTOOTCOCTCACATCOAOCAOCACOOOCACACCAACTOD
ATHOTOAGOGOCTCCTTOCTOCOAGAACGATOOOOCTCAAGAGOOOCCCOTOOAC COCAGOAGOACATOACCCTOOTCOCTCACATCOAGCAGCACOGOOCACAGCAACTOD
AT GG TGAGGGETCCTTGE TGO GAGAAGATGGGGCTCAAGAGGGGCCCGTOOACIGEGOAGGAGGACATGACCCTOGTCGCTCACATCGAGCAGCACGOGCACAGCAACTGD
ATGIGTGAGGGCTCCTTOCTOCOAGAAGATOOGGCTCAAGAGGGGCCCOGTGGAC COGAGGAGGACATGACCCTGGTCGCTCACATCGAGCAGCACGOOCACAGCAACTGE

CACOOCTCCTTOCTOCOACAACATOOOOCTCAACACOOOCCCOTOOACOOCOOACDADODACAT BﬁCCCTBBTCBCTCﬁETCBﬁBC AGCAC GBE ACACGCAACTOO
GAGOGCTCCTTOCTOCOAGAAGATOOOGCTCAAGAGOOOCCCOTOOACOOCO0AGOACOEcABCACCCTOOTCOCTCA) TCOAGCAGCACOO ACAGCAACTOOD
GTGAGGGCTCCTTOCTGCGAGAAD QOGOC‘I'CAﬁenﬁecCCG‘I'GGnCGGCGkGGnGGACﬁTGACCCTGGT CTCACATCGAGIMGCACGOOCACAGCAACTGG
ATGETCAGGGCTCCTTGCTGCOGAGAAD GGGGCTCAAGA GCCCOGTGOACGGL G GOAGGACATGACCCTGET CTCACATCGAG GCACGOOCACAGCAACTGG

COOOCOCTOCCCAAOCAOOCCOOCCTOCTOCOCTOCOOCAACAOCTOCCOCCTCCOOTOOATCAACTACCTOCOCCCCOACATCAACCOCOOCAACTTCACCACCOACDAD
COOOCOCTOCCCAACCAGOCCOOCCTOCTOCOCTOCOOCAAGAOCTOCCOCCTCCOOTOOATCAACTACCTOCOCCCCOACATCAACCOCOOCAACTTCACCACCOACOAD
COOOCOCTOCCCAAGCAGOCCOOCCTOCTOCOCTOCOOCAAGAGCTOCCOCCTCCOOTOOATCAACTACCTOCOCCCCOACATCAAGCOCOOCAACTTCACCAGCOACOAD
CHGGEGCTHCCCAAGCAGGECGGCCTOCTOCGCTOCGGCAAGAGCTGCCGCCTCCGGTOOATCAACTACCTOCOCCCCOACATCAAGCGCGOCAACTTCACCAGCGACGAG
COOGCOCTOCC AGCAGOCCOOCCTOCTOCOCTOCOOCAAGAGCTOCCOCCTCCOOTOOAT ACTACCTOCOCCCCOACATCAAGCOCOOCAACTTCACCAGCOACBAD
COOGCOCTOCC AGCAGOCCOOGCCTOCTOCOCTOCOOCAAGAGCTOCCOCCTCCOOTOOATCAACTACCTOCOCCCCOACATCAACGCOCOOCAACTTCACCAGCOBACDAD
COCOCOCTOCCCAACCACOCCOOCCTOCTOCOCTOCOOCAACACCTOCCOCCTCCOOTOOATCAACTACCTOCOCCCCOACATCAACCOCOOCAACTTCACT Al AT
COOOCOCTOCCCAAOCAOOCCOOCCTOCTOCOCTOCOOCAAGAOCTOCCOCCTCCOOTOOATCAACTACCTOCOCCCCOACATCAAOCOCOOCAACTTCACC AT
CoooCOoCTOCC AGCAGOCCOOCCTOCTOCOCTOCOOCAAGACCTOCCOCCTCC O COATCAACTACCTOCOCCCCOACATCAACCOCOOCAACTTCACCACGCOA| AT
CHGGEGCTOCCEAAGCAGGECGGCCTOCTOCGCTOC GG CAAGAGCTGCCOCCTCCG T GOATCAACTACCTOCGCCCCOACATCAAGCGCGOCAACTTCACCAGCOARIGAG

CGAAGAAGCCATCATCCAARITCCACOCCATOCTCOOCAACAGATOOTCCACCATTOCCOCCACOCTOCCTOOCACOACOOACAACCACATCAAGAACOTCTOOCACACACAC
CAACGAACCCATCATCCAARTCCACOCCATOCTCOOCAACAGATOOTCCACCATTOCCOCCACOCTOCCTOOCACOACOOACAACCACATCAADAACOTCTOOCACACACAC
CAAGAACCCATCATCCAARTCCACOCCATOCTCOOCAACAGATOOTCCACCATTOCCOCCACOCTOCCTOOCACODACOOACAACOACATCAADAACOTCTOOCACACACAC
GAAGAAGCCATCATCCAA CCACOCCATOCTCOOCAACAGATOOTCCACCATTOCCOCCACOCTOCCTOOCACOACOOACAACCACATCAACGAACOTCTOOCACACACAC
GAAGAAGCCAT CATCCAACTCCACGECATGOCTCOOCAACAGATGOT CCACCATTGCRGCCAGGCTOCCTOOCAGOACGOACAACGAGATCAAGAACGTCTOGCACACACALD
GAAGAAGCCATCATCCAACTCCACGCCATGCTCGGCAACAGATGGTCCACCATTGE CCAGGCTGCCTOOCAGGACGOACAACGAGATCAAGAACGTCTGOCACACACALT
GAAGAAGCCATCATCCAACTCCACGCCATO COGCAACAGATOOTCCACCATTGC CCAGOCTOCCTOOCACCACCOACAACCACGATCAACGAACOTCTOOCACACACAC
CAACAADCCATCATCCAACTCCACOCCATORTCOOCAACACATOOTCCACCATTOC CCACOCTOCCTOOCACODACOOACAACCDADATCAADAACOTCTOOCACACACAC
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TCCOAOGCCOOCO D'CD'CRCCODOOCRGTCCC'CTCH:TOTCDCCDD lCADTCCCTCTCDACBTCDTCCBCC Eg TACTCOATOOCCTCOTCOTTOOACGAACACD
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TCCUAUCCECUTCDTCB‘I‘CACtOOOGCAG‘I’CCC‘I’C‘I’CGA‘I’G‘I’CGCCGGAGCAGTC TCTCGACGTCGTICEGCCACCOGCTACTCGATGOCCTCGTCOTTOOAGAACACE
TCCOAGCC COTCOTCOTCACCOOOOCAGTCCCTCTCOATOTCOCCOGAGCAGTC TCTCOGACOGTC G CCACCOOGCTACTCOATOOCCTCOTCOTTOOAGAACACD
TCCOAGCCOOCOTCOTCOTCACCOOOOCACTCCCTCTCOATOTCOCCOOACGCAGCTCCCTCTCOACOTCOTCCGC TACTCOATOOCCTCOTCOTTOOAGAACACD
TCCOAGCCOOCOTCOTCOTCACCOOOOCACTCCCTCTCOATOTCOCCOOACCACTCCCTCTCOACOTCOTCCOC TACTCOATOOCCTCOTCOTTOCAGAACACD
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GCTCTTICCTICOOCACTCOOACOCACTTCCAGATTOA ACAOCTTCTOOTCOOCACGACACTOOCOATOTCOOT O CACCTCCOOTTCCOOOATOOAAACCACCOACACCT
GOAAGCTCTTCCTCOOGAGTC AGGAGTTCCAGATTOACGACAGCTTCTOGOTC AGACACTOOCOATOTCOOTOOACAGCTCCOOTTCCOOOATOOAAACT COACACC
GOAAGCTCTTCCTCOOAGTCMOAGGAGTTCCAGATTOACGACAGCTTCTGOTCEOAGACACTOGCGATOTCGOTOGACAGBCTCCooTTCCoooETooaRAcclBocoacace
GOAAGCTCTTICCTCOGAGTCOOAGOGAGTTCCAGATTOACGACAGCTTICTOOTCOOAGACACTOOCOATOTCOOTOOACAGCTCCOOTTCCOOOATOOAAACT CBACACCT
GOAAGCTCTTICCTCOOAGCTCOOAGCACTTCCAGATTOACCGACAGCTTICTOOTCOCACACACTOOCOATOTCOOTOOACAGCTCCOOTTCCOOOBATOOAAACT COACACC

TTCOGOGCOTAGATAGTOGOA CGTC CG- - - AGCAACGATOGAGATOOACTTCTOOOTCACACTOTTCATOCAGOCTAGTOACATACAGAGTTTOTCACAGAT
TTCGGEGTAGATAGTGGA COTCRTCG: - - AGCAACGATGAGATGGACTTCTGGGTCACACTOTTCATGCAGGCTAGTGACATACAGAGTTTGTCACAGAT
TTCOOGCOTAGATAGTGGA CG: « «- AGCAACGATOAGATOOACTTCTOOOTCACACTOTTCATOCAGOCTAGTOACATACAGAGTTTOTCACAGAT
TTCOOGCOTAGATAGTO TCOCCOTCOTCO: - - AGCAACCATOACGATOOCACTTCTOOOTCACACTOTTCATOCAGOCT TOACATACAGAGTTTOTC ABAT
TTCOOCOTAGATACGTO TCOCCOTCOTCO- AGCAACCATOACGATOOACTTCTOOOTCACACTOTTCATOCAGOCT TOACATACAGACGTTTOTC ADGAT
TTCOOCOTACGATACGTO 'CO COTCOTCO OGCAACOATOACATOOACTTCTOOOTCACACTOTTCATOCACOCTACTOACATA CAGCTTTOTCACADGAT
TTCOOGCGTAGATAGTG CGTCOTCO GCAACGATOAGATOGACTTCTOGOTCACACTOTTCATOCAGOCTAGTGACATA GAGTTTOTCACAGAT
TTCGGCGEAGATAGT TCOCCOTCO‘I’CG---AGCAAC TGAGATGGACTTCTGGGTCACACTGTTCATGCAGGCTRIGTGACATRICAGAGTTTGTCACAGAT
TTCGGCO GATAGT TCGCCOTCOGTCG: « « AGCAAC TOAGATOGOGACTTCTOOOTCACACTOTTCATGCAGGCT TGACAT AGAGTTTGTCACAGAT

YYUUUEU'ADRYRUIGDREEEECO'CE%CO---ROCRACOATDADAYDDACTTCTDDDTCACACTBTTCATBCABBCTABTBACRTﬁCﬁBAGTTTBTCACAGAT

B2 /NEZEEEEWISER)NE TaMYB32 F589 L3 54
Fig. 2 Alignment analysis of TaMYB32 sequences in the diploid ancestors and hexaploid wheat
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Start code (ATG) and stop code (TAA) were marked with rectangles; black background indicated the sites with different nucleotide sequences.
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Fig. 4 Homology analysis of TaMYB32 with the MYB proteins from other species

MYB ; B: MYB NP_001047474:
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; ABQ51228: 3 AAZ20434: ; AAL90626: ; AAC04718:

A: rooted phylogenetic tree of amino acid sequences from wheat TaMYB32 with the MYB proteins from other species; B: conservation
analysis of MYB domains among different species. NP_001047474: Oryza sativa; NP_188966: Arabidopsis thaliana; CAO071407: Vitis
vinifera; CAA78387: Petunia hybrida; CAA66952: Solanum lycopersicum; CAA55725: Antirrhinum majus; BAG71001: Musa balbisiana;
BAF46264: Humulus lupulus; BAE54312: Daucus carota; BAA88224: Nicotiana tabacum; BAA81736: Glycine max; AK248649: Hordeum
vulgare; ACK43221: Panax ginseng; ACG45589: Zea mays; ACB30359: Capsicum annuum; ABU53925: Datura metel; ABQ51228: Picea

glauca; AAZ20434: Malus domestica; AAL90626: Sorghum biocolor; AAC04718: Gossypium hirsutum.
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Fig. 5 Tissue-specific expression analysis pattern of TaMYB32
by semiquantitative RT-PCR in Chinese Spring
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R: root; S: stem; L: leaf; P: pistil; A: anther.
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Fig. 6 Expression analysis of TaMYB32 by semiquantitative 0
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Fig. 7 Expression analysis of TaMYB32 by semiquantitative
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