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1
1.1
1.1.1 cDNA o 40 05 -179
1 o
1.1.2 PrimeScript' ' RT-PCR Kit Gel Extraction Kit SYBR R Green
PCR Master Mix Kit(Roche) TaKaRa o
1.2
1.2.1 3 N
05 -179 o 7
8 ( ) o
40, N 40
3 o N 24 h o 12
h 15 em 4 5 o
1 8 o 5 mmol « L™ (salicylic acid SA) <100 pmol * L~
(jasmonic acid methyl ester JA) 100 wmol * L' (abscisic acid ABA) \w =25.0 % (poly-
ethylene glycol PEG8000) <10 mmol * L~' (H,0,) 250 mmol * L~! (NaCl) .500 mmol * L~
(CuCL) 500 mmol * L' (CdCL) 1h 1 O0h o
24 h 3 o 05 -179.
N 05 -179
5x10 cuf e mL™" " 0 12 24 48 120
168 h o -80 C o
1.2.2 ScB12D cDNA
2 o NCBI  ORF
finder( http://www. ncbi. nlm. nih. gov/ gorf/gorf. himl ) cDNA
o ExPASy  ProtParam pl/Mw( http://web. expasy. org/compute_pi/ ) .SignalP 4.1 Server( ht-

tp://www. cbs. dtu. dk/services/SignalP/ ) \ProtScale( http://web. expasy. org/protscale/ ) -Profun 2.2 Serv—
er( httpz//www. cbs. dtu. dk/services/ProtFun/ ) Psort( http://www. psort. org/-GOR IV ( http: //npsa—pbil.

ibep. fr/cgi-bin/npsa_automat. pl? page =npsa_gor4. html ) N

S N / \ Blast
1.2.3 ScB12D PCR Trizol 40 SA JA ABA PEG NaCl
H,0, CuCl, CdCI, 05 -179 RNA
c¢DNA PCR 25S rRNA . SYBR R Green PCR Master Mix
Kit(Roche) o PCR 150 °C 2 min;95 °C 10 min;95 C 15 s
60 °C 1 min 45 ; ; 3 o

ScB12D PCR 57 5’-CCCGAGGTGTACCCGCTGTT3";3"
5’-GCTGCCCTTCCTGCCTTGTTT3",

25S rRNA PCR 15 5" IGCTTTGCTCGGTTTATAGC3";3~ 5-

GCAGCCAAGCGTTCATAGC3",
1.3 DNAMAN o Ex-
cel 2-aalr e PCR .
2

2.1 ScB12D cDNA 1



2 : BI12D 113
B12D (NP_001148351.1) 99% EST
ScB12D (GenBank : KF714497) . 771
bp ORF finder 1 495 bp (ORF 104 ~367 bp) 87
¢ Do
1 ScB12D c¢DNA
*
Fig. 1 Nucleotide acid sequence and amino acid sequence of sugarcane ScB12D gene obtained
* stop codon
2.2 ScB12D
2.2.1 ScB12D ScB12D
1 9.74 x 10’ BI2D
o
1 ScBi2D
Tab.1 Primary structure analysis of ScB12D
Primary structure characteristics Predicted result
/" Number of amino acids 87
(PI) Theoretical PI 9.74
( MW) / Da Molecular weight 9787.3
(Asp + Glu) g
Total number of negatively charged residues
(Arg +Lys) n
Total number of positively charged residues
Formula Cy30Hega Niz5 0,175
(1) Instability index 73.33
(GRAVY) Grand average of hydropathicity -0.233
(AI) Aliphatic index 72.87
2.2.2 ScB12D 2 43.68 % ;
o - 36.78% ; 19.54% . o -

35 ~ 60 ( 2.
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Fig. 2 Predicted secondary structure of sugarcane ScB12D protein

ScB12D

; o -

Short vertical bar area: random coil; moderately long vertical bar area: extended strand;

long vertical bar area: alpha helix

2

ScB12D

Tab. 2 Secondary structure prediction of sugarcane ScB12D protein

Secondary structure types

/ Number of amino acids

/% Percentage

Random coil 38 43.68
a- Alpha helix 32 36.78
Extended strand 17 19. 54
B- Beta turn 0 0
2.2.3 SeB12D 5 ScB12D 1 B12D
superfamily B12D NADH
10 ScB12D 1 .
3 SeB12D
Fig.3 Conserved domain prediction of ScB12D protein
2.2.4 SeB12D 3 35
0.126 1 0.293 11
0.166. 0.203( <0.5) SeB12D
3 ScB12D
Tab. 3 Signal PANN prediction for sugarcane SeB12D protein
Measure Site Score Signal peptide
Max. C 35 0. 145
Max. Y 11 0.166
Max. S 1 0.293
Mean S 1-10 0.259
D 1-10 0.203 No
- C score: ;S score: 5 Y score: ;S-mean :

;D score:S mean

Y -max

Notes: C score: scores of putative cleavage site; S score: scores of signal peptide; Y score: scores of synthesis

cleavage site; S-mean: the average of the S—scores;D score: a weighted average of the S-mean and the

Y-max scores
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2.2.5 SeB12D / 3 17 2.433
;55 -3.100 . GRAVY -0.233 SeB12D
4 SeB12D /
Fig. 4 Predicted hydrophobicity /hydrophilicity of the amino acid sequence of sugarcane ScB12D protein
2.2.6 SeB12D 4
4 ScB12D
Tab.4  Function prediction for sugarcane ScB12D protein
Functional category Odds
Energy metabolism 4.172
Cell envelope 2.078
Cellular_processes 1.292
Amino_acid_biosynthesis 2.042
Fatty acid metabolism 3.480
Translation 4.813
2.2.7 ScB12D 5 ScB12D
° B12D
5 ScB12D
Tab. 5 Subcellular location of ScB12D protein
Subcellular localization Probability
Plasma membrane 0. 685
() Endoplasmic reticulum (membrane) 0.640
Golgi body 0.370
( ) Microbody (peroxisome) 0.248
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2.2.8 ScB12D (Zea mays_gb| NP_001148351.1 1),
(Setaria italica_gh1 XP_004965125.11) (Sorghum bicolor_gb | XP_002438146.11) (Oryza
sativa Japonica Group_gb| NP_001057280.11) (Hordeum vulgare subsp_gb| CAA54065.11) (Ipo-

moea batatas_gbh| AAD22104.11) (Camellia sinensis_gb| AEC10990.11)
9% 9% 97% 93% 84% T4% T14%
5 N o ( 6):

K Zea mays NP_001148351.1 56
Sk Setaria italica XP_004965125.1 56
% Sorghum bicolor XP_002438146.1 56
JK#& Oryza sativa Japonica Group NP_001057280.1 57
K% Hordeum vulgare subsp CAA54065.1 56
HE Ipomoea batatas AAD22104.1 57
1125 Camellia sinensis AEC10990.1 60
SeBD12 56
Consensus

F K Zea mays NP_001148351.1 87
K Setaria italica XP_004965125.1 87
5 4E Sorghum bicolor XP_002438146.1 87
IK G Oryza sativa Japonica Group NP_001057280.1 89
K Hordeum vulgare subsp CAA54065.1 87
H# Ipomoea batatas AAD22104.1 89
117& Camellia sinensis AEC10990.1 91
ScBD12 87
Consensus

5 SeBI12D

Fig.5 Homology analysis of encoded amino acid sequences of ScB12D and those from other plant species

0.05
I

0.120
0.054

W Ipomoea batatas  AAD22104.1:0.131

JKHE Oryza sativa Japonica Group ~ NP_001057280.1:0.067
0.001, FK Zea mays NP_001148351.1:0.025

0-004 5 % Setaria italica  XP_004965125.1:0.025

] 0.075)  0.035] gy Wi Sorghum bicolor  XP_002438146.1:0.046

y SeBD12:0.029
0.004 0.007 0119 KZ Hordeum vulgare subsp  CAA54065.1:0.133

12§ Camellia sinensis ~ AEC10990.1:0.140

0.002

0.140
6 8 B12D

Fig. 6 Phylogenetic tree of eight plant species based on amino acid sequences of the B12D gene

2.3 ScBi12D 7 . 7
SeB12D oo ( ).

SeB12D . 8
ScB12D “« o . 24 h
. 9 ScB12D
NaCl ~ ABA
NaCl 1.572 PEG SA JA H,0, CuCl, CdCl,
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ScB12D

sugarcane lissues

(n=3)

Fig.7 The relative expression of ScB12D gene in different

Fig. 8

The error bars represent the standard error of each treating

1

group (n=3) Similarly hereinafter

B12D

9

ScB12D

ScB12D

The ScB12D gene expression of sugarcane after

inoculation with Sporisorium scitaminea

Fig. 9 The ScB12D gene expression of sugarcane under different abiotic exogenous stresses
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Cloning and Expression Analysis of Full cDNA
of B12D Gene in Sugarcane

ZHANG Yuye HUANG Ning XIAO Xinhuan HUANG Long SU Weihua XU Liping QUE Youxiong

(Key Laboratory of Sugarcane Biology and Genetic Breeding (Fujian) Ministry of Agriculture Fujian Agriculture and For—

estry University/Sugarcane Research & Development Center China Agricultural Technology System Fuzhou 350002 China )

Abstract: A full length ¢cDNA sequence of sugarcane gene was obtained from sugarcane (Saccharum officinarum
L.) stem full length ¢cDNA library through large-scale sequencing and validated by the corresponding bioinforma—
tics analysis termed ScB12D (Genbank Accession number: KF714497). The full length of ScB12D gene was
771 bp with a 264 bp open reading frame (ORF) encoding 87 amino acids residues. The ScB12D of sugar—
cane was a basic protein which has a conserved functional domain with the main function for energy metabo—
lism and this protein was located in plasma membrane. The main secondary structure element was random coil.
At the same time the ScB12D genes is conservative in different species especially highly conservative in kin—
dred plants. The B12D gene in sugarcane has a homology of more than 90% with the same genes in the monocot—
yledonous gramineous plants of maize millet sorghum and rice and around 70% with the same genes in the di—
cotyledonous plants of sweet potatoes and camellia. Real-time quantitative PCR (RT-gPCR) analysis revealed
that the expression of ScB12D was higher in root and sheath than in leaf sheath stem (contain pith and skin)
lateral buds and leaf. Moreover after inoculation with Sporisorium scitamineum the expression of this gene de—
creased in the different time points. Meanwhile the expression of ScB12D in the NaCl stress was the highest in
abiotic stresses and slightly lower under the abscisic acid stress. It can be inferred that the sugarcane B12D gene
be associated with the reaction mechanism of sugarcane to biotic and abiotic stresses.

Key words: sugarcane; B12D gene; bioinformatics; real-4time PCR



