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Introduction of LEAFY Gene to Chrysanthemum (Dendranthema x
grandiflorum (Ramat.) Kitamura) ‘Shuho-no-chikara’ Mediated by
Agrobacterium LBA4404
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ABSTRACT Several experiments were carried out to transfer LEAFY gene to Dendranthema grandiflora ‘Shuho-
no-chikara’ by Agrobacterium LBA4404 carrying pSK109 encoding LEAFY gene. Kanamycin 10 mg/L was used in
first selection medium, and 20 mg/L in the second one. Co-culture for 3 days was more effective in increasing
transformation efficiency than that for 7 days. The transformation efficiency by Agrobacterium LBA4404 carrying
pSK109 encoding LEAFY gene was about 2.8% until the second selection, but only 0.13% of shoots (two plants)
was confirmed as a transgenic plants in Southern analysis. The escape of putative transformants was occured
seriously in the process of selections, PCR analysis for confirming of neomycin phosphotransferase I (npt Il), and
Southem analysis for LEAFY gene. One transgenic plant appeared 7 days’ early flowering in field.
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Figure 1. The T-DNA region of the binary vector pSK109 contain-
ing the neomycin phosphotransferase Il gene (npt /1), 35S promoter,
and LEAFY gene.
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Figure 2. Kanamycin resistance of leaf explants on medium with 1.0

mg/L BA and 0.1 mg/L NAA after 8 weeks in culture.
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Table 1. Effect of co-culture period on transformation efficiency of
Dendranthema grandiflora ‘Shuho-no-chikara’.

Co—gglotgre No.of  No. of regenerated First  Second
?days) explants shoots selection” selection
1,490 39 28
7 448 (3.3 shoots/explant)  (2.6%)  (1.9%)
3 455 621 27 19

(1.4 shootsfexplant)  (4.3%) (3.1%)

*Regenerated shoots were cultured on the medium with 10 mg/L
kanamycin in the first selection and 20 mg/L in the second
selection.

Table 2. PCR and Southern blot analysis of transformed Dend-
ranthema grandiflora ‘Shuho-no-chikara’ plants.

No. of .
Agrobacterium regenerated r‘rsﬁ Slecopd PCl; Sbouthem
shoots  Selection selection (npt II) blotting
leafy/ 190 Ls6 ” 5
fgﬂggg P9 123%) (101%) 23%) (0.13%)
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Figure 3. Polymerase chain reaction (PCR) analysis of transformants
of Dendranthema grandiflora ‘Shuho-no-chikara’ for neomycin
phospho-transferase I (npr II). (Lane M: Lamda HindIl/EcoRI
molecular marker, Lane P: pSK109 positive control, Lanes 1~40:
DNA from plants selected as a transformants).
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Figure 4. Southern blot analysis on transgenic plants of Dend-
ranthema grandiflora ‘Shuho-no-chikara’ using p.labeled LEAFY
gene as a probe. A: Electrophoresis of genomic DNA, B: Confirma-
tion of LEAFY gene (Lane M: Lamda HindIll/EcoRI size marker,
Lane C: genomic DNA from non-transformed plant, Lanes 5~33:
EcoRl1 digested genomic DNA from putative transformants).

Figure 4). A 2318 AZo) A 12}, 22+ A npt Jo| 0§+ PCR,
Southern blot B4]oj| €13} LEAFY geneS &elsh= A A
7t GA Tt B 229 escapert RIS (Table 2). =3}
+ kanamycinel] - T17ate] FE weEl tEARE BE
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et al. 1991; Fukai et al. 1995; Takatsu 1999), Takatsu £ (1999)%
=37} kanamycinol] v ®7Hele 10 mg/LE ARSSIAET
A% F 85.8%9] escape’t LAYSHATIL atGich & A
AT 1A AdrE A&7 23 Aol M Bol A

Table 3. Characteristics of transgenic plants of Dendranthema
grandiflora ‘Shuho-no-chikara’ expressing LEAFY gene.

Plant No. of Diameter

Lines® ﬂ]c?v?/}ér?rf)g h(ill'%\};t bye;ﬁ;ﬁfs o(f ns‘fll)n Fg;/: r
Control Nov. 3 65.0 25.7 7.0 Normal
M-12 Oct. 26 49.1 18.0 6.3 Normal
M-32 Nov. 1 633 20.0 6.3 Normal

“The plants of control and transgenic lines were planted on May. 15
in the field.
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