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Expression Profiling of Cotton( Gossypium hirsutum L. )
bZIP Genes Responsive to Abiotic Stresses

LI Yue, XU Peng-fei, LIU Chao,DAI Pei-hong,GE Jie,QU Yan-ying, LIU Xiao-dong
(Key Lab of Agricultrual Biological Technology/Department of Agronomy/Xinjiang Agricultural University , Urumqi 830052)

Abstract ; Low temperature , drought and salinity are major abiotic stresses that influence survival, productivity
of cotton. bZIP transcription factor genes play significant roles in the response to abiotic stresses. In this study, twen-
ty-four bZIP genes,named as GhbZIPI-GhbZIP24 ,were identified in cotton ( Gossypium hirsutum L. ) by bioinformat-
ic approach. Phylogenetic analysis revealed that the isolated cotton bZIPs genes could be classified into 8 groups; A,
B,C,D,E,G,I,S. Semi-quantitative RT-PCR were employed to reveal the expression profiling of 24 GhbZIPs under
different abiotic stresses(200 mmol/L. NaCl, drought,4 °C) treatments. The results showed that the expression of 19
GhbZIP genes and 11 GhbZIP genes were up-or down-regulated by salinity and drought stresses respectively. 15 Gh-
bZIP genes were up-or down-regulated by cold treatments. Moreover, four genes including GhbZIP4 ,GhbZIP7 , Gh-
bZIP21 and GhbZIP23 were response to all above treatments. The results suggested that GhbZIPs might play impor-
tant roles in upland cotton adaptation to abiotic stress. Taken together, our data provided valuable information for
further exploring the roles of the cotton bZIPs genes in response to stress and will eventually lead to the development
of genetically manipulated cotton varieties with improved stress tolerance.
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Table 1 Specific primer sequences and PCR parameters of GhbZIP ¢cDNA fragments amplification

A ek T oS EEs I s KR (C) TEEREL
Gene TF 1D Forward primer(5'-3") Reverse primer(5'-3") Anneal temperature Cycles
GhbZIPI Ghi000682 CAGGCATGTGGAAGACACC GCAAGCCAGAGGGAACTAA 58 32
GhbZIP2 Ghi000771 AGGTATTGTGAGGGAAGATAT CTATTCTTTGAAATCACATCT 58 32
GhbZIP3 Ghi000856 GAGTAGCCGACTGAAACTGAC AATGCTTCCATCCCTTGTG 58 32
GhbZIP4 Ghi000928 GATGAAAGGGTTTGATGGC GAAGGGTTCCTAAGCTCCA 58 33
GhbZIPS Ghi001139 TGGCGATCCCATCGTTGAT CTTCGTCTGCTGCGGCTGT 58 33
GhbZIP6 Ghi002556 CGGGATTTCCTTCAGTGGT GCTGTCGATATTTCGGGTG 58 32
GhbZIP7 Ghi002780 TGAAACAACGGAGAACATG AGAAATATCTGCGAGTGCA 58 33
GhbZIPS Ghi002871 AAGCATAGGGCATGGGATT CTTCCTGCTCAAGGTATTT 58 32
GhbZIPY Ghi003712 ATCCGTAGCCTTTCTGTTGA CATAGCCTGTAGCCGTAGTTT 58 32
GhbZIPI0 Ghi004197 CTTCCGATTCCGACCACCTC TTCTCCTCCTCTTCGCTCA 58 32
GhbZIP1 ] Ghi004828 GGCGGATTTATTGGTTGAT CACTCTTTCGGGACCTCTT 58 32
GhbZIPI2 Ghi006041 TAGTAGCGGCGGCGATGTG TGGGCAGTATTGGCAGGGT 60 27
GhbZIPI3 Ghi009936 GGCAAAGTCTAACCAAGTCG TCTCCTGTGCGTGTCCAAG 58 32
GhbZIP14 Ghi012042 GGACGGATCAAAGTAGATGG GTGTCCGAGTTGAGCGTTT 58 32
GhbZIPIS Ghi012613 GCACCGTGCTGACCAATCA TTCCCATCAAAGGCGAATG 58 32
GhbZIPI6 Ghi012799 AGGCAGCAAACTTTAGGAG AAGCTGGTTAGCAGGTGAT 58 32
GhbZIPI7 Ghi013185 GAGTTTATGCCCATCCTGC TTTCCTCCTTTCCCGTTTC 58 33
GhbZIPIS Ghi013702 TAGTAGCGGCGGCGATGTG TGGGCAGTATTGGCAGGGT 60 27
GhbZIPI9 Ghi015347 CAGGGAATAAGTAATGGTCTGA GTCTGGGTTCTTCGTAGGC 60 27
GhbZIP20 Ghi015481 CGGCGAGTTCCTCCGATTC CCCGCTTATGTCTTCCACC 58 32
GhbZIP21 Ghi016917 CCGAGAATCAGCGAGAAGG AAGGCACATTGAAAGGGTT 58 32
GhbZIP22 Ghi019104 ATCCAACAGGGAATCAGCA CCACCACAATCACCGCCAC 58 32
GhbZIP23 Ghi019760 CCAACAGGGAATCAGCAAG CACAATCACCGCCACCATC 58 32
GhbZIP24 Ghi019793 CCAGCGAGTTCTTCTGATTC GGGCATACCCACTGACTTCT 58 32
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Fig.1 Multiple alignments of the amino acid sequences in the conserved domain of various bZIP transcription factors
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Fig.2 Phylogenetic relationships of cotton bZIP proteins
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Fig.3 Expression alteration of GhbZIPs gene under NaCl stress
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Fig.4 Expression analysis of GhbZIPs gene under drought stress
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Fig.5 Expression analysis of GhbZIPs gene under cold stress
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Table 2 GhbZIP genes expression patterns under abiotic

stresses
FH Gene # Salt T Drought & Cold
GhbZIP1 n. c. n. c. n. c.
GhbZIP2 + + + n. c.
GhbZIP3 n. c. n. c. n. c.
GhbZIP4 + + + + n. c.
GhbZIP5 - - n. c.
GhbZIP6 n. c. n. c. n. c.
GhbZIP7 + + +
GhbZIPS n. c.
GhbZIP9 + + n. c. n. c.
GhbZIP10 + n.c. n.c.
GhbZIP11 + n. c. n. c.
GhbZIPI2 + n. c. n. c.
GhbZIP13 + n.c.
GhbZIP14 + n. c.
GhbZIP15 + n. c.
GhbZIP16 + + n. c. +
GhbZIP17 + + - n. c.
GhbZIP18 +. n. c. n. c.
GhbZIP19 +. + + +
GhbZIP20 + n.c. n. c.
GhbZIP21 + +
GhbZIP22 + + n. c.
GhbZIP23 +
GhbZIP24 n. c. + + n. c.

n.c. FEFRFRIKEA WEWE,,; + BEFRBAEBHIES; + + 5
DRI IR AL T 5 - HE PR IK Z AN

n. ¢:No significant alteration in gene expression, + ; Moderate induction
of gene expression, + + :Strong induction of gene expression,-: Reduc-

tion of gene expression
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