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Abstract : Based on the nucleotide sequence of phytoene desaturase gene of Nicotiana benthamiana published on
NCBI, specific primers were designed and synthesized. With the total RNA from leaves of Nicotiana tabacum cv. Hong-
da used as the template ,the NtPDS gene was obtained by PCR. Sequence analysis showed that the gene contained a
full coding region of 1749 bp encoding 582 amino acids with the molecular weight of 65.04 kD and the isoelectric
point of 7. 53. The fragments of the NtPDS gene were cloned into the prokaryotic expression vector pET-32a and the
fusion expression vector pET-32a-NtPDS was constructed , which was then transformed into Escherichia coli B121
(DE3). The fusion protein NtPDS in the form of soluble fraction was effectively expressed under 1 mmol/L IPTG con-
centrations at 37 °C for 4 hours. And then this result was proved by western blotting. The semi-quantitative PCR results
revealed that the transcript of NtPDS gene was detectable in leaves,flowers ,and stems,but no such transcript detected
in the roots. It laid a foundation for the further study on the enzyme activity of NtPDS and its biological functions.
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Fig. 1 The results of PCR amplification of N¢PDS gene
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Table 1  Similarity ( below the diagonal ) and identity

(above the diagonal) of PDS among N. tabacum

and eight plants at amino acid level (%)

NtPDS CaPDS SIPDS CsPDS McPDS AtPDS GmPDS OsPDS ZmPDS

95.0 94.2 79.9 80.3 77.8 77.8 74.6 74.2
93.8 79.6 80.1 77.3 77.3 74.7 74.1
95.9 80.1 80.3 78.4 78.4 75.1 74.6
85.6 93.1 77.8 77.8 75.2 74.0
85.2 95.3 77.1 71.1 76.1 74.7
85.2 84.2 100 75.9 74.5
85.2 84.2 75.9 74.5
OsPDS 82.1 82.4 82.1 83.8 84.3 82.5 82.5 88.8
ZmPDS 80.7 81.1 80.9 83.1 82.2 81.6 81.6 91.5

BHSE TR AR IR AL, o i 5 S (TR 24 AR PR e
The values of similarities are shaded and the highest and the lowest values

are highlighted in bold

NtPDS

CaPDS 97.1
SIPDS 95. 4
CsPDS 85. 4
McPDS 85. 1
AtPDS 84.5
GmPDS 84. 5

85.6
85.1
85.3
85.3

83.1

83.1 100
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Fig.2 Multiple alignments of the deduced amino acid sequences of PDS in tobacco and other species
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SR Nicotiana benthamiana(ABE99707)
@I Nicotiana tabacum

B Capsicum annuum(P80093)
FhtiSolanum lycopersicum(ABR57230)
IR I+ Arabidopsis thaliana(AAA20109)
KE.Glycine max(AAA34001)

WK Cucumis sativus(XP_004156966)

W\ Momordica charantia(AAR86105)
IKAFOryza sativa(A2XPA1)

FkZea mays(AAA99519)
B2 W Pantoea ananatis(BAA14127)
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Fig. 3 Phylogenetic tree between the tobacco PDS

amino acids and 8 other selected plants
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M 8 AR T8 1 oRIE R BRI 2 . 5 S R IRDURE ;
3:1 mmol/L IPTG,37 Ci%S 4 h B 1% ;4.1 mmol/L IPTG,
37 CER 4 h WIRIUKE ; % 3k e 4 H 18 B 5
A:The SDS-PAGE analysis of the prokaryotic expression for theNtPDS,

‘f

(

(f

B:The western blotting analysis of the prokaryotic expression for the NtPDS,
M Protein marker, 1 : Supernatant of control,2 : Pellet of control,
3. Supernatant after induction with 1 mmol/L IPTG,37 C ,4 h,
4 .Pellet after induction with 1 mmol/L IPTG,37 C 4 h,
Arrow represents the targeted protein

4 NtPDS EAZERBRZRERN
Fig. 4 SDS-PAGE of NtPDS recombinant

protein prokaryotic expression

' - iy &

f—actin
5 NtPDS EEEAREARPHRIE
Fig.5 NtPDS gene expression in different organs
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0 BT NRYBIFE R A 04 PDS ¥ 5147 4F— gt
IL[E] A D REZE G X 38, 2 T A S 8 b R AR
A BIFERIFRAE ), AHIF 5T DA AR 55 00 o [ 3 A

A NePDS FEN L cDNA K 1749 bp, %
582 AR FR AL , i 3 22 )3 5 Lk 43 A & B
JHE NePDS BE R St i 2 3 W 5 Z AT G, Ul
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GXGX, GX, AX, LX, GX, EX, GG, BEfZ 45 & NADP,
NAD & FAD &2
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