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Abstract: In a previous study, we cloned popW from Ralstonia solanacearum strain ZJ3721, coding PopW, a new harpin
protein. The procaryotically expressed PopW can induce resistance to Tobacco mosaic virus (TMV), enhance growth and
improve quality of tobacco, when sprayed onto tobacco leaves. Here, we constructed an expression vector pB- popW by
cloning popW into the bionary vector pBI121 and transformed it into Agrobacterium tumefaciens strain EHA105 via
freeze-thaw method. Tobacco (Nicotiana tobacum cv. Xanthi nc.) transformation was conducted by infection of tobacco
leaf discs with recombinant A. tumefaciens. After screening on MS medium containing kanamycin, PCR and RT-PCR
analysis, 21 T3 lines were identified as positive transgenic. Genomic intergration and expression of the transferred gene
were determined by PCR and RT-PCR. And GUS staining analysis indicated that the protein expressed in transgenic
tobacco was bioactive and exhibited different expression levels among lines. Disease bioassays showed that the transgenic
tobacco had enhanced resistance to TMV with biocontrol efficiency up to 54.25%. Transgenic tobacco also exhibited
enhanced plant growth, the root length of 15 d old seedlings was 1.7 times longer than that of wild type tobacco. 60 d after
transplanting to pots, the height, fresh weight and dry weight of transgenic tobacco were 1.4, 1.7, 1.8 times larger than that
of wild type tobacco, respectively.

Keywords: transgenic tobacco, popW, disease resistance, plant growth enhancement
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dNTPs BamHI Xbal (1/2 MS+ Km 100 mg/L+IAA
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713721 DNA T3
popW (GenBank Accession No. 1.4 HEEBEERNDFEE
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Fig. 1 Construction of plant expression vector with popW. LB: left border; RB: right border; NPT II: neomycin

phosphotransferase Il gene; Pro: promoter; Ter: terminator; GUS: B-glucuronidase gene.
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Table 1 Sequence of PCR prmiers and relative characteristics

Primer name Primer sequence (5'-3") Segment length (bp)
popW Up: TCTAGAATGTCCATCCAGATTGATCGC 1 142
Down: GGATCCGCCCGAGTAGGCCTTGTAGCT
358 Up: GCCTTTTCAATTTCAGAAAGAATGC 200

Down: CGTGTTCTCTCCAAATGA AATGAAC
: TCGACCAGGTCTTGCAGCA
RT-popW Up: TCGACCAGGTCTTGCAGCAG 700
Down: CTCCACTTTGGGCGTTCCTC

Up: AGACCACCAAGTACTACTGCAC

EFla Down: CCACCAATCTTGTACACATCC 493
Note: restriction site are underlined.
RT-PCR popW 1.7 FHERWEEX TMV BN E
Trizol (Invitrogen) 67 T3 ™V
RNA RT-PCR ( ™™V
PrimeScriptTM Ist Strand cDNA Synthesis Kit 12 3
(TaKaRa)) (25£2) C
EFla RT-PCR 1% 0l 3
72 h
(Kodak Image Station 2000R, The Center
for Integrated BioSystems, USA) (%) =[(
1.5 HEFEMEERN GUS HLALFELRE ) 1 x 100%
Jefferson (1987) (7 1.8 HUEESH
GUS 2 DPS (Data
GUS Processing System) Duncan’s
GUS
o (P<0.05)
s 2 3 =
1.6 Ei?kﬁiﬁﬁik,ﬂﬂie o 2 BEEAMN
MS 15d 2.1 HERBERIRS
popW
PCR

30d 60 d 1 142 bp

pB-popW
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Fig. 2 PCR detection of transgenic tobacco plants. (A) PCR detection of transgenic tobacco plants with popW
specific primer. (B) PCR detection of transgenic tobacco plants with 35S specific primer; M: DL2000 marker; WT:

wild type tobacco plants; E: transformed vector plants; +:

transgenic tobacco plants.
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Fig. 4 GUS staining of transgenic tobacco. WT: wild type tobacco plants; E: transformed vector plants; others are
transgenic tobacco plants.
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Fig. 5 Root length of transgenic tobacco seedlings 15 days afer sown in 1/2 MS medium. WT: wild type tobacco

plants; E: transformed vector plants; others are transgenic tobacco plants.
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Fig. 6 Growth assay of transgenic tobacco plants 60 days after transplanting to pots. Plant height (A), fresh weight (B)
and dry weight (C) of transgenic tobacco plants 60 days after transplanting to pots. WT: wild type tobacco plants; E:
transformed vector plants; others are transgenic tobacco plants.
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Fig. 7 Resistance detection of transgenic tobacco plants to TMV. (A—B) Disease spot number and biocontrol efficacy
of transgenic tobacco 72 h after inoculation with TMV. (C) Symptom of resistant transgenic tobacco against TMV
(leaves photographed 72 h after inoculation with TMV; WT: wild type tobacco plants; E: transformed vector plants;
others are transgenic tobacco plants.
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