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Abstract; The present study aims to provide references for research on the experimental cloning, function
identification and its application of sugarcane Cytochrome P450 reductase gene. The full-length ¢cDNA sequence of
one sugarcane Cytochrome P450 reductase gene termed ScCYP450, was obtained by in silico cloning using
CF576130.1 sequence from sugarcane as the probe sequence. Using bioinformatics methods, several characteristics
of ScCYP450 encoding amino acids, including the amino acid composition, physical and chemical properties, the
subcellular localization, the transmembrane domain structure, hydrophobic/hydrophilic, advanced structure and
forecast and plus the functional domains, were analyzed. The result showed that this gene is 1 821 bp length and
contains a 744 bp open reading frame, encoding 247 amino acids, and the encoded protein localizes in cells
endoplasmic reticulum (film) , as the alkaline soluble protein. There is no signal peptide. The secondary structure
mostly consistes of random coil. ScCYP450 protein contains several conservative functional domains, and the main
function of this protein involved in growth factor biosynthesis and transcription.
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GGCAATCGACAGTATGAGCATTTCAACAAGGTTGCCAAGGTGGTTGATGATATCCTAACAGAACAAGGTGGAAAGCGCCTTGTTCCAGT

91 TGGTCTTGGAGACGATGACCAATGCATTGAGGATGACTTCAACACATGGAAAGAAGCTCTCTGGCCAGAGTTGGATCGATTACTTCGGGA
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TGAAAATGATGTCTCTACAGGCACTACATACACAGCTGCTATTCCTGAATACCGAGTTGAATTCATCAAACCTGAGGAGGCAGCTCATTT
GAGAGGAACTTCAGCCTTGCAAATGGCCATGCAGTCCATGATGCCCAGCATCCTTGCCAGGCTAATGTGGCTGTGCAGCGGGAGCTCCAC
ACTCCTGCTTCTGATCGTTCATGCACTCATTTGGAGT TCGACATTGCTGGAACTGGTCTCACGTATGAAACTGGCGACCATGTTGGTGTA
TACACTGAGAACTGCGCTGAGGTTGTAGAGGAGGCAGAGAGGTTGTTGGGCTACTCACCAGACACATTTTTCACCATCCATGCAGACAAA
GAGGATGGTACTCCACTAAGTGGTAGTTCTCTTGCTCCTCCATTCCCCTCCCCGATCACAGTGAGGAATGCACTTGCTAGATATGCCGAC
CTTCTAAATTCACCGAAGAAGACTTCTCTGGTTGCATTAGCTACTTATGCTTCAGATCCTGCTGAGGCTGAGCGCCTGAGATTCCTGGCC
TCTGCCGCTGGGAAGGATGAGTACGCTCAATGGGTTGTGGCAAGTCAAAGGAGCCTGGTGGAAATCATGGCAGAGTTCCCTTCAGCAAAG
I AEF PGS AK
CCTCCACTAGGAGTCTTCTTTGCAGCTGTTGCCCCTCGTCTTCAACCAAGATATTATTCTATTTCATCTTCACCTAGTATGGCAGCAACC
PPLGVFFAAVAPRL@QPRYTY SIS SSSPSHNAAT
AGGATTCATGTCACATGTGCGCTCGTGCACGAAACAACACCCGCTGGAAGGATACATAAGGGAGTCTGCTCAGCTTGGATTAAGAATGCT
RIHVTCALVHETTPAGRTIHIEKGYVCSAWTITEKNA
GTTCCATCGGAAGAGAGCAAGGATTGCAGCTGGGCTCCGATATTTGTGAGGCAATCAAACTTCAAACTACCCGCTGATCCTTCAGTGCCA
VPSEESEKDCSWAPIFVRQSNFIEKLPADPS ST VE
ATTATCATGATTGGCCCTGGGACCGGTCTTGCACCTTTCCGCGGCTTCTTGCAGGAGAGACTAGCTCAAAAAGAATCTGGAGCTGAGCTT
I THNIGPGTOGLAPFRGFL QERLAQEKTET ST GAETL
GGTCCATCTGTGTTCTTCTTTGGATGCAGAAATAGCAAGATGGACTTCATCTATGAGGATGAGCTGAACAATTTCCTTGAGCAAGGAGCA
G PSVFFFGCRNGSEKMNDTFTITYEDETLNNTFLEA QS® GA
CTGTCTGAGCTGGTTCTCGCCTTCTCGCGTCAGGGCCCTACTAAGGAATATGTGCAACACAAAATGGCACAGAAAGCATCTGAAATCTGG
LSELVLAFSRQGPTEKETYVQHEKIMNAQEKASETIH®W
GACATGATCTCCAAAGGTGCTTACATCTATGTCTGTGGTGATGCCAAAGGCATGGCCAGAGATGTACATAGAGTTCTCCACACCATTGTT
DNISKGAYTIYVCGDAKGNARDVHRVLHTTIV
CAGGAGCAGGGCTCCCTCGACAGTTCTAAAGCCGAGAGCTTTGTGAAGAATCTCCAAATGGAGGGCAGATATCTGAGGGATGTGTGGTAA
Q EQGSLDSSEKAESFVENLAQMNEGRTYLERDVWR*
AAGGCGAGACGATTGTGAAATATGAAAAAAAACTGGTATTCAGGGGATAAACATTCATTCGTATTACACATGTGTACAACTATTACCGGA
AGAGTACTGACAATGGACTAGATCTGATATTTTTATTGGTTCTGTATTTATTTTTTATTTTCTCTCATTTTCTTTTGCTTTTTAGTTTCT
CTCAAGAGTTTTTTATTTTCTTTTGTCTTTGAGGTTCTCTCAAGAGTTTTTTTTTACCTATGTATTATATATTCTTTATATTATGTATAA

1800 GATGAGGACAATTTTGGCAAT
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Fig.1 Nucleotide acid sequence and deduced amino acid sequence of sugarcane ScCYP450 gene

obtained by in silico cloning ( * stop codon)
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Table 1 Primary structure analysis of ScCYP450
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Fig.2 Predicted secondary structure of sugarcane ScCYP450 protein
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Table 2 Secondary structure prediction of sugarcane
ScCYP450 protein
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Fig.3 Signal P-NN prediction for sugarcane ScCYP450 protein
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Table 3 Signal P-N\N prediction for sugarcane ScCYP43) protein

ki (VA=) SHH ATAF 5K
max.C 1 0
max.S 1 0
max.Y 1 0
mean S 1-0 0
D 1-0 0 NO

H: C score: JFIABT VIS B AME; S score: [ 5 IKAYAME; Y score:
SA IR A 3B S—mean {5 5 JIRSHELBIF 2IME; D score: S
mean 1 Y—max I IIACEIIE,

Notes; C score:scores of putative cleavage site; S score; scores of signal pep-
tide; Y score: scores of synthesis cleavage site S—mean: the average of the

S-score; D score: the weighted average of the S—mean and the Y-max scores.
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Fig .4 Predicted hydrophobicity/hydrophilicity of the amino acid sequence of sugarcane ScCYP450 protein
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Fig.5 Predicted third structure of sugarcane ScCYP450 protein

2.7 HE ScCYP450 & H B ThEETR M x5 HIEE ScCYP450 F & iYL 40 B E i
{diFd Profun 2.2 Server X7 H B ScCYP450 K AHA Table 5 Subcellular location of ScCYP450 prptein
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Fig.6 Conserved domain prediction of ScCYP450 protein
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Populus trichocarpa | XP 002329636.1 |
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Fig.7 Phylogenetic tree of ScCYP450 protein sequence from 8 different plants

HE ScCYP450 EE R B FRIESH
HLFRIB g R R W, HRE ScCYP450 KA
FEHTEARR B+ oA U 2R ] iR 3R 38,
HTE A U ek i L A 2R A rh Rk i
mE(WE 6, E 8), UlHIZAEK M RIATHE SHEY)
1A B R s A K AL A O,

F 6 HIE ScCYP450 EFE B FRIESHTH EST HEER

Table 6 EST classification results analysis

2.11

H R4 EST J¥%1 YR B
ScCYP450 16 it 4
Fhr 3
A3 A 7
=% 3
81 7
=6
%ﬁ L
=40 3 3
& L
@J | l l
0 e
lind 7 S ES
LI

8 HIE ScCYP450 EFHEFRIESTER

Fig.8 The electronic expression analysis result
of ScCYP450 gene
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