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Structure and Expression Analysis of Two Novel Genes Encoding B-glucanase
in Cotton
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Abstract: The B-glucanase is a type of enzyme degrading B-glucan. Cloning and expression analysis of genes encoding
B-glucanase can provide information in both gene resources and breeding utilization for improvement of cotton fiber quality. The
two novel genes encoding B-glucanase, designated as GhEG (GenBank accession No. HM462003) and GAGLU (GenBank acces-
sion No. HM462004), were obtained by sillico cloning and cDNA library screening, respectively. GREG contained an open read-
ing frame of 1 581 bp that encoded a polypeptide of 526 amino acids, and GAGLU contained an open reading frame of 1 410 bp
that encoded a polypeptide of 469 amino acids. The genome sequence indicated that GAEG has five introns and six exons, while
GhGLU has no intron and only one exon. The two genes all had one copy in diploid cotton species G herbaceum and G. raimondii
and two copies in tetraploid cotton species G hirsutum acc. TM-1 and G barbadense cv. Hai 7124, respectively. One of GhEG or
GhGLU homoelogs in tetraploid was located on chromosome 19 and chromosome 4 by developing SNP marker, respectively.
Q-PCR expression analysis showed that GhEG was expressed specifically in fiber elongation and had obvious difference between
TM-1 and Hai7124 at the fiber elongation period of 15 DPA and 20 DPA, almost no transcripts were detected in root, stem and
leaf. GhGLU was expressed in all tissues, dominantly in root, at fiber initiation and fiber late elongation phase, with obvious dif-
ference between TM-1 and Hai7124.
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Table 1 Primer pairs used in this study
Gene name Primer No. Primer sequence (5'-3") Purpose
GhEG Y3775F/R TTTTACGACTGTCCGATGAGA Primer for full-length ORF amplification
TAGGGAAGCGTGGTATTGA
Y3561F CATCTAACTCGGCATACTCAAGCAC RT-PCR RT-PCR primer
Y3562R GCCACATTAGGATTCGGTTCAG
Y3476F/R CAACCGAATCCTAATGTGGC Q-PCR primer
GCAGATGAGGTAGTGACCAAAC
Y5612F AATGAGCATACTTTTGTTCATAGTCGC SNP SNP primer
Y5613R GAGTTAGATGTCTTAAACACCAGAGATGC
GhGLU Y5615F/R AAAACAGCGTTCAAATCCTC Primer for full-length ORF amplification
TTCTCCACTTCAATGCCCT
Y2377F/R TACTTTCATCCACCGCTGCT /RT-PCR Q-PCR and RT-PCR primer
CGTTACCCGAATCTACTACACC
Y6099F GAAAGCCGATGAGAAGAAGTTACAATCA SNP SNP primer

Y6100R AATGCCCTGTTGGAAACTCACAACT
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(  7), GhEG 7124 15 GhEG: Gossypium hirsutum (GenBank accession No. HM462003);
’ AtEG: Arabidopsis thaliana (GenBank accession No.
-1, M63477.1); GhEG2: Gossypium hirsutum (GenBank accession
DPA TM-1 AAM63477.1); GhEG2: G h G k i
GhEG No. AAN04496.2); RcEG: Ricinus communis (GenBank accession
No. XP_002510516.1); GmEG: Glycine max (GenBank accession
, No. ABC94542.1); GhEG3: Gossypium hirsutum (GenBank acces-
sion No. AAS87601); GhEG4: Gossypium hirsutum (GenBank
15 DPA 20 DPA , 7124 accession No. AAP83128).
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Fig. 3 Multiple alignment of GhGLU with glucanases from other plants
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Fig. 4 Phylogenetic analysis of GhGLU with glucanases from
other plants
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GhGLU: Gossypium hirsutum(GenBank accession No. HM462004);
ZjGLU: Ziziphus jujube (GenBank accession No. AAZ40342.1);
AtGLU: Arabidopsis thaliana (GenBank accession No.

AAM66024.1); ReGLU: Ricinus communis (GenBank accession No.

XP-002529472.1); NtGLU: Nicotiana tabacum (GenBank accession

No. BAB17320.1); OsGLU: Oryza sativa (GenBank accession No.

AAD10386.1); GhGLU2: Gossypium hirsutum (GenBank accession
No. CAA92278 ); GbGLU: Gossypium barbadense'?.
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Fig. 5 Phylogenetic tree for EG and GLU orthologs in G. herbaceum, G. raimondii, G. hirsutum, and G. barbadense
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