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Abstract ; [ Objective | This study aims to provide reference for revealing the role of steroid 22-alpha hydroxylase in
moso bamboo (PeDWF4) in the response to abiotic stresses, based on the analysis of its gene structural characteris-
tics and expression patterns. [ Method ] The method of homologous sequence comparison was used to isolate the ho-

mologous gene of DWF4 in moso bamboo with the information in BambooGDB. Bioinformatic method was used to an-
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alyze the gene structure, the basic physical and chemical characteristics, the conservative domains in the protein en-
coded by the gene, and the evolutionary relationships, etc. Besides, RT-PCR was applied for the gene expression
analysis in different bamboo tissues and real-time fluorescent quantitative PCR ( qRT-PCR) was conducted to find
the expression patterns of the gene in leaf blades under the stresses of high salt, drought, low temperature and high
light, respectively. [ Result] PeDWF4 , a homologous gene of DWF4 , was isolated from moso bamboo, whose open
reading frame is 1 503 bp, and the corresponding genome sequence is 6 149 bp containing 8 exons and 7 introns.
The introns completely conformed to the principle of GT-AG splicing. PeDWF4 encoded an alkaline protein with 500
aa, belonging to the single oxygenases of cytochrome P450 family. Tissue specific expression analysis showed that
PeDWF4 was detected in all tissues of bamboo roots, stems, fully expanded leaf blades, not fully expanded leaf
blades, leaf sheaths and shoots with different levels, among which the highest one was in leaf blades, followed by
roots, while those in stems, sheaths and shoots were relatively lower. In accordance with the transcriptome data,
PeDWF4 had the highest expression level in leaf blades. Both under NaCl (400 mmol + L.™') and drought stresses,
the expression of PeDWF4 in leaf blade showed a trend of induction and then suppression. Under NaCl stress, it was
upregulated to 3.5 times of the control after 2 hours, then decreased gradually with the prolonged processing and
reached to nearly only 20% of the control after 6 hours. That under drought stress was upregulated to 2 times of the
control after 1 hour, and decreased to 60% of the control after 8 hours. The expression of PeDWF4 was induced by
both high light (1200 pwmol + m~ + s™") and low temperature (4°C) stresses. Under high light stress, it was up-
regulated to 4. 5 times of the control after 2 hours, then decreased gradually with the prolonged processing and
reached to 2 times of the control after 8 hours. That under low temperature siress was upregulated to 3 times of the
control after 1 hour, and then decreased gradually and reached to 2 times of the control after 8 hours. [ Conclu-
sion| PeDWF4, a DWF4 homologous gene is isolated from moso bamboo, which belongs to the single oxygenase
gene of cytochrome P450 family. PeDWF4 is constitutively expressed in moso bamboo. The expression changes indi-
cate that PeDWF4 is involved in response to NaCl, drought, low temperature and high light stresses, which might be
helpful to improve the ability of moso bamboo to withstand abiotic stresses.

Keywords : Phyllostachys edulis; steroid 22-alpha hydroxylase; DWF4 ; abiotic stresses; gene expression
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Table 1 Primer sequences used for PCR

Elk/EA FEFI(5'—3") Fi&

Primer name Sequence (5'—3") Application
PeDWF4-F ATGGC CTCCATAACCAGCGAG TR Ik B A3
PeDWF4-R TTACTCTTCCTCCTGTGCAATTCTATG Open reading frame amplification
PeDWF4-F1 GGCTAGGCAACGTGGTCAGG AEEG|Y)
PeDWF4-R1 TTGTTCTTC CATCTCCAAGGGTT Primers for semi-quantitative analysis
PeActin-F GATCTTGCTGGGCGTGACCTC REBNZSHY)
PeActin-R CCATCGGGCATCTCGTAGC Internal reference primers for semi-quantitative analysis
PeDWF4-qF GGCTAGGCAACGTGGTCAGG Ems|Y
PeDWF4-qR TTGTTCTTCCATCTCCAAGGGTT Primers for quantitative analysis
PeNTB-F TCTTGTTTGACACCGAAGAGGAG EmHNZ5|Y
PeNTB-R AATAGCTGTCCCTGGAGGAGTTT Internal reference primers for quantitative analysis

{#i F GSDS (http://gsds. cbi. pku. edu. en/) 434
B[R %544, A ProtParam (http;//web. expasy. org/ pro-
tparam/ ) 75 28 3K 14 43 A 28 B 1 ik A BAG % o, T
Clustal W2 X [RI T 91 -4 Hr DR F 45 H 48 fi
FIN-J LA T DWF4 15 179 1 R K & i
1
1.4 PeDWF4 HAARIKHRIESH

M NCBI 19%5 4 % ( Short Read Archive) H1 R 2%

BT T AR LU 5 AR R PeDWF4
I PR 14 255 1 22 i) I TR 2 18 34 & Chittp ./ www. chi-
bi. ubc. ca/matrix2png/ )

#3514 PeDWF4-F1 F1 PeDWF4-R1 Xf & 47T
22 S i ORSE eI R (AT 5 6 >
HA P FRIR T HAT AT, RIS LLBAT PeActin FE[H 2
WS HEATIBRIT
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Fig. 1  Gene structure of PeDWF4
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Fig.2  Alignment of DWF4 homologous sequences in different plants
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Fig.3  Phylogenetic tree constructed on the basis of DWF4 amino acid sequences
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Fig.4 Expression of PeDWF4 in 7 tissues of Ph. edulis
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Fig.5 Expression of PeDWF4 in different tissues of Ph. edulis
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Fig.6  Expression of PeDWF4 in leaves under different

stresses of Ph. edulis
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A I [R]HERS A 8 R B B A i iy A A
FEIRET B IR e 3k B HOE A8 T B PR K .
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