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Although transposable controlling elements are believed to exist in virtually every
organism, they have been isolated from only a few plants and have been characterized at
genetic and molecular level in only two plants, maize (Zea mays) and snapdragon

(Antirrhinum majus). Their ability to transpose, affect gene expression and promote
DNA rearrangements causes genetic instability. We have identified and isolated a new
transposable controlling element, Tpn! ( Transposon Pharbitis nil one ), from a line of
Japanese morning glory (Pharbitis nil) bearing variegated flowers. The 6.4 kb trans—
posable element was inserted in the gene for dehydroflavonol—4—-reductase (DFR), one
of the genes involving anthocyanin pigment biosynthesis. [ts terminal inverted repeats
and the number of target duplications indicate that it belongs to the family of the maize
transposable element Suppressor—mutator/Enhancer (Spm/En ). Cosegregation data
of the variegated flower phenotype and the DFR gene carrying Tpn! indicate that the
mutable phenotype is due to excision of Tpn! from the DFR gene. Sequences homolo—
gous to Tpnl are present in multiple copies in the genome of Japanese morning glory.
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Fig.1 Pigmentation Phenotypes of Pharbitis
Lines.
(A), Fully pigmented line KK/ZSK-2.
(B) ., (E) and (F) , Variegated line
KK/SSB-3.
(C) and (D) , Variegated line KK/
SSB-4.
(G) and (H) , Germinal revertant
derived from KK/SSB-3.
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Fig.2 A Simplified Pathway for Anthocyanin
Biosynthesis.
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Fig.3 DNA Gel Blot Analysis of the Pharbitis
DFR Regionin A—3anda—3'Lines.
V4 indicates the variegated line KK/SSB
—4 ; V3, the variegated line KK/SSB-3 ;
W2, the wild type KK/ZSK-2.
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Fig.4 The Structures of the DFR Region in the
Pharbitis A—3 and a—3 ' Lines.
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Fig.5 DNA Gel Blot Analysis of the DFR Gene

in the a—3 ’ Lines and their Germinal
Revertants.
Genomic DNAs were cleaved withBg/ I
and hybridized with the petunia DFR
cDNA probe. W (+/+) indicates the
wild type line (homozygous) ; V (f/
f), the variegated line (homozygous) ;
GR (+/f), a germinal revertant (het—
erozygous) ; OGR (f/ f), a variegated
offspring (homozygous) of a germinal
revertant ; OGR (+/f), a solidly colored
offspring (heterozygous) of agerminal
revertant ; OGR (+/+), a solidly col—
ored offspring (homozygous) of a ger—
minal revertant.
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Fig.6 Presence of Tpni—related Elements in
the Pharbitis Genome
The genomic DNAs were cleaved with
Bg/ 11 and hybridized with the probes A
or B as indicated. V4 indicates the varie—
gated line KK/SSB—4 ; V3, the variegat—
ed line KK/SSB—-3 ; W2, the wild type
KK/ZSK-2.
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