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ABSTRACT

Sudarsono, Young, J. B., Wobshuk, S. L., Pany, D.C.,Hellmann, G. M.,
Wernsman, E. A,, Lommel, S. k., and Weissinger, A. K. 1995. Transgenic burley and flue-curd tobacco with mistance to four necrotic
isolates of potato virus Y. Phytopathology 85: 1493-1499.
Transgenic burley (cultivars KY14, NC3433-33,and TN90) and fluecured (cultivar K326) tobacco with resistance to four necrotic isolates of

potato virus Y { W Y )were constructed. These tobacco cultivars were
transformed with a chimeric gene designed to express the coat protein
(CP) from the necrotic Chilean isolate of PVY. CP expression among
t
immunosorbent assay
plants was undetectable by i n d i r ~enzymelinked
and Western blot (imrnunoblot) analys~s. Transgenic R, plants that
harbored from one to five neomycin phosphotransferase I1 (NFT 11)
transgene loci were identified. Although the NPT 11 and the PVY CP
chimeric genes were linked within a common T-DNA, no correlation was
found betwwn the number of NPT I1 and CP transgenes. Inoculation of
41 independent tr;msgcnic KYI4 plants with PVY-Chilean identified

Potato virus

Y VVY) is the type member of the Poryvims

genus within the Potyviridae, the largest family of RNA plant
viruses (21). Infection of tobacco (Nicotiona tabacum L.) with

PVY results in symptoms ranging from vein banding and mild
mosaic to severe leaf necrosis and necrotic lesions on veins and
staIks (8), depending upon the virus isolate and tobacco genotype. PVY infection also reduces tobacco leaf yields and quality
(27,30,42). Infection of tobacco with PVY strains indigenous to
the southeastern United States can result in yield reductions of 10
to 100% (14).
The occurrence of highly virulent necrotic PVY isolates bas
been reported in countries throughout the world (1,13,14,17.
28,35,43,50). Mest recently, a necrotic PVY isolate that exhibits
mild symptoms in potato but causes severe necrosis in tobacco
has been identified and is interfering with commerce in seed
potatoes from Canada (G.V. ~ o o d i nJr.,
i personal commmication). Control of PVY is difkult, and the most viable approaches
are the deployment of PVY-resistant cultivars and the use of
cross-protection between PVY strains (1 1,25,29,38).
Unfortunately, acceptable sources of PVY resistance are rare in
Nicotiana germ plasm (6). Tobacco breeding line NC 744 (7,12),
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eight resistant plants, while inoculation of 30 transgenic K326 plants
identified six resistant plants. Inocutation of 17 transgenic NC3433-33
R, plants with PVY-Chilean ident~fiedsix resistant plants, while
inoculation of SO transgenic TN90 % plants with PVY isolate VAM B
resulted in nine resistant plants. Progeny derived from PVY-inocu!ated
but symptomless R, plants were also reststant to the Chilean. Europe 61,
M S N C ,-Canada, nnd VAM I3 isolates of WY, demonstrating sexual
transmission of the transgenes that condition resistance. We discuss the
ability of the PVY-Chilean CP gene to protect transgenic tobacco K326,
KY 14, NC3433-33, and TN90 from infwtion by four necrotic isolates of
PVY.The flue-cud tobacco cultivar K326, which carris a gene simultaneously conferring resistance against root-knot nematode and susceptibility to PVY strain MSNR, is protected against this strain when
transformed with the PW-Chilean CP genc.
ArddiliomI hywuTdF: capsid protein gene-mediated resistance, potyviruses,

virus resistance.

carrying the va homozygaus messive gene (16) derived from
Virgin A Mutante (VAM) (26), confers either resistance or
tolerance to strains of PVY indigenous to the southeastern United
States. However, tobacco genotypes carrying the va gene in the
homozygous condition are hypersensitive to blue mold disease
(15,44). Fusthemore, some strains of PVY, such as VAN B and
ARC (I l), overcome this gene. A specific strain of PVY designated MSNR,pCOdu~e~
necrotic symptoms in tobacco genotypes
that c a y a gene conferring resistance to root-knot nematodes
(RKN) and mild symptoms in genotypes lacking this gene (5). This
reaction is unaffected by the va gene. It has not been possible to
break this negative correlation between RKN and PVY resistance,
so the utility of the RKN resistance gene in areas where the M S N R
strain is present i s reduced. Therefore, identification of alternative
sources of PVY resistance in commercial tobacco is desired.
Virus resistance from expression of the coat protein (CP)gene
in transgenic plants, often referred to as pathogen-derived &istance, is potentiaily useful for developing PVY-resistant budey
and flue-cud tobacco. The expression of the CP gene in transgenic plant strategy has been used successfully to protect Nicotiana sp. from viruses such as tobacco mosaic virus (TMV),
tobacco etch virus (TEV), and potato virus X as well as PVY
(20,31,32,37,46). Yet essentially no research has been performed
to examine the use of this strategy against PVY in commercial
tobacco cultivars. This report describes the virus-resistance
effectsafforded by integrating the necrotic PVY-Chilean CP gene
into the commercial flue-cured tobacco cultivar K326 and burley

