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Abstract The flowering locus T (FT) gene, of which
expression will be controlled at high temperature by heat
shock promoter (it printed as to HSproF'T), was introduced
into spray-type chrysanthemum (Dendranthema grandiflorum
(Ramat.) Kitamura) 2 cultivars (‘Pink PangPang’ and ‘Pink
Pride’ by co-cultivation with Agrobacterium tumefaciens
strain C58C1 harboring pCAMBIA2300 containing the
HSproFT gene. After leaf segments of the 2 cultivars were
infected with the A. tumafaciens with C58C1 as explants,
shoots were regenerated from the explants cultured on the 1*
selection medium (MS basal salts + 1.0 mg/L BA, 0.5 mg/L
TAA + 10 mg/L kanamycin + 0.7% plant agar, pH 5.8). The
shoots were transferred into the 2™ selection medium MS
basal salts + 1.0 mg/L BA, 0.5 mg/L IAA + 20 mg/L kanamycin
+0.7% plant agar, pH 5.8). One hundred seventeen plantlets
from ‘Pink PangPang’ and 5 ones from ‘Pink Pride’ were
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confirmed as transformants by PCR analysis. Twenty six of
the transformants and non-transformants were acclimatized
and established well in a green house. Eights of 26 transgenic
lines showed flower bud 1.7~10 days earlier than non-
transgenic plants, and 24 of them flowered 1~6 days earlier
than non- transgenic plants. The shape and color of flower of
all HSproF T-transgenic lines were not different with those of
non- transgenic plants.
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Fig. 1 A linear map of pCAMBIA 2300 containing HSpro-FT
gene and npt Il gene used for plant transformation
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Fig. 2 Electrophoresis of amplified fragments from nptll (A)
and HSpro-FT gene primer (B) by PCR. The transformed plants
were infected with Agrobacterium tumefaciens strain C58C1
containing HSpro-FT gene (M: Lamda-HindIII digested marker
DNA, PC: pCAMBIA 2300 vector DNA, NC: non-transfomed
plant, 1-20: transgenic plants)

Table 1 Spray-type transgenic chrysanthemum plants identified by PCR analysis after co-cultivation with Agrobacterium tumefaciens
strain C58C1 harboring binary vector pPCAMBIA 2300 containing flowering locus T (FT) gene of which expression was controlled

by heat shock promoter

No. of No. of shoots survived on No. of transgenic shoots with No. of transgenic shoots with FT
Genotype explants the 2nd selection medium® npt II gene by PCR analysis gene by PCR analysis
(A) () © D)
‘Pink PangPang’ 1,393 143 123 117
‘Pink Pride’ 1,386 6 6 5

*MS medium was containing 400 mg/L cefortaxime and 20 mg/L kanamycin.
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Table 2 Characteristics of HSpro-FT-transgenic lines derived from chrysanthemum) ‘Pink PangPang’ and ‘Pink Pride’

The period to flower

The period to
fully-opened

The period to
fully-opened

Genotype Transgenic line Plant height (cm)  bud ini'tiation from infloresence from infloresence from
planting (days) planting (days) flower bud (days)

Pink PangPang HS2 67.5£10.6 45.0+0.0 82.0+0.0 37.0+0.0

HS4 71.3+£3.2 40.0+0.0 83.0+0.0 43.0+0.0

HS5 49.7+15.4 43.3+£2.9 79.3+0.6 36.0+£3.5

HSI11 50.3+8.4 35.543.5 72.0+0.0 37.0+0.0

HS13 46.7+3.9 33.0+0.0 75.0£0.0 42.0+0.0

HS17 74.7£13.0 41.0+0.0 73.5+1.0 32.5¢1.0

HS18 61.5426.9 41.0+0.0 82.0+0.0 41.0+0.0

HS19 82.5421.1 41.0+0.0 81.3+0.6 40.3+0.6

HS21 62.0+£28.2 41.00.0 82.540.7 41.50.7

HS22 81.0+15.5 41.0£0.0 82.0+0.0 41.0+0.0

HS23 76.0+1.4 41.0+0.0 82.0+0.0 41.0+0.0

HS26 56.0+1.7 39.0+0.0 75.0+0.0 36.0+0.0

HS28 77.5£3.5 45.0+0.0 82.0+£0.0 37.0+0.0

HS29 72.3+17.8 45.0+0.0 82.0+0.0 37.0+0.0

HS31 78.3£7.0 45.0+0.0 82.5+0.6 37.5+0.6

HS32 55.0+8.7 39.0+0.0 75.0+0.0 36.0+0.0

HS33 84.0+3.6 45.0£0.0 83.0+0.0 38.0+0.0

HS34 81.0+6.0 45.0£0.0 82.0+0.0 37.0+0.0

HS38 83.3+7.6 45.0£0.0 82.0+0.0 37.0+0.0

HS39 55.0+23.4 39.0+0.0 78.5+4.9 39.5+4.9

HS40 53.3+13.1 39.0+0.0 75.5+1.0 36.5+1.0

HS41 78.7£2.1 45.0+0.0 82.0+0.0 37.0+0.0

Non-transgenic control 73.3+£14.4 40.0+0.0 82.0+0.0 42.0+0.0

Pink Pride HS144 96.3+£19.0 45.0+0.0 81.0+0.0 36.0+0.0

HS145 105.3+5.0 45.0+0.0 82.0+0.0 37.0+£0.0

HS147 115.0+8.7 45.0+0.0 81.740.0 36.7+0.9

HS148 76.8£10.4 45.0+0.0 82.0+1.4 37.0+1.4

Non-transgenic control 97.5£15.5 45.0+0.0 86.0+2.5 40.3£2.5
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HS11 Non-tranformant HS13

Fig. 3 Comparison of flowering in non-transgenic and transgenic
lines from ‘Pink PangPang’ grown in the greenhouse
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