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Characterization of Plants Induced by in vitro Culture of Leaf Blade-
Segments in a Variegated Tobacco (Nicotiana tabacum L. cv. BY-4)
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ABSTRACT Plantlets derived from leaf blade-segment culture of a variegated tobacco (Nicotiana tabacum L. cv.
BY-4) that was induced by a heavy-ion (14N) beam irradiation to proembryos, were characterized. When explants
from both white and green sections of leaves of the variegated plant were cultured on MS medium containing 0.1
mg/L NAA and 1.0 mg/L BAP, the white sections yielded only white shoots, whereas the green sections generated
approximately 47.2% green, 37.4% white and 15.4% variegated shoots. In the F1 generation of a green tobacco
derived from the leaf blade-segment culture, the segregation ratio of green to white was 1,651:54. Furthermore,
reciprocal crosses showed that all of the progenies was green, indicating that the variegation is not maternally
inherited. When the signal intensity of photosynthesis genes was determined by DNA gel blot analysis using the
variegated leaves derived from green sections of variegated leaves, there were more of the rbcl, psbA, 16S rDNA
and 23S rDNA chloroplast genes in the white sections than the chloroplast genes in wild type and green sections of
the variegated plants.
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Figure 1. Phenotype of a variegated tobacco (Nicotiana tabacum
L. cv. BY-4). (A) Leaves of a wild-type and a mutant. Arrow
heads: a petiole with an auricle; (B) Flowers of a wild-type and a
mutant; (C) Stigma of a mutant; (D) Seed capsules on a variegated
tobacco.
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Figure 2. Plantlets derived from variegated leaf blade-segments
cultured on MS medium contanining 0.1 mg/L NAA and 1.0 mg/L
BAP after 4 weeks (A, B and C) and 8 weeks (D) culture. (A)
Plantlets derived from white leaf blade-segments showed white
shoots all; (B-C) Plantlets from green leaf blade-segments induced
white, green (B) and variegated (C) shoots. Arrow heads:
varigated shoots; (D) A variegated tobacco derived from leaf
blade-segments culture. The plant has a broadly white area of
leaves.
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Table 1. In vitro expression of leaf phenotype from a variegated
leaf blade-segment culture of tobacco (Nicotiana tabacum L. cv.
BY-4).

a Total no. of No. of shoots
Tissue shoots Green  White  Variegated
V-white 242 0 242 0
V-green 246 116 92 38
V-light green 194 106 64 26

“Twenty leaf segments S mm X 5 mm in length were cultured on
Murashige and Skoog (1962) medium containing 1.0 mg/l. BAP
and 0.1 mg/L NAA for 3 weeks.
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Table 2. Shoot number per explant from variegated leaf blade-
segment culture of tobacco (Nicotiana tabacum L. cv. BY-4)".

No. of shoots/explant

Experiment - - -
Wild-type  V-white  V-green  V-light green
1 10.8+09 92+14 104%=10 103+1.1
I 135406 98%+1.1 15708 144+10
I 145+10 94408 127+08 126038

“Ten leaf segments S mm X 5 mm in length were cultured on
Murashige and Skoog (1962) medium containing 1.0 mg/L BAP
and 0.1 mg/L NAA for 3 weeks at each experiments. Numbers of
shoots were counted over 2 mm in height.

Table 3. Genetic segregation of leaf phenotype of a green plant
derived from leaf blade-segements of a variegated tobacco
(Nicotiana tabacum L. cv. BY-4),

Numbers of plants

Cross - -
Total Green White Variegated
Green X Green 1,705 1,651 54 0
Green X WT* 696 696 0 0
WT X Green 1,420 1,420 0 0
* wild-type.
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Figure 3. DNA gel blot analysis of chloroplast DNA from leaves
of a variegated plant (Nicotiana tobacum L. cv. BY-4 ) derived
from green leaf blade-segments. Two micrograms of total DNA
from the two tissues were digested with EcoRI indicated above
each line and the digestion products were separated on a 0.8%
agarose gel before being transferred onto nitrocellulose and
hybridized. The sizes of major bands were estimated from
restriction fragment markers. WT: wild-type plant, Vg: green
section of variegated leaf. Vw: white sections of variegated leaf.
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