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Clarification of fading of yellow flower coloured petals of the progeny from the
wide cross between evergreen and yellow flowered deciduous azaleas.

Ureshino, Kenji

4,200,000

F1

PSY PDS ‘ '
F1 CCD ‘ ’ F1 CCD4

CCD4

Carotenoid contentand the expression patterns of carotenoid biosynthesis genes
during petal development were compared among a yellow-flowered deciduous azalea (Rhododendron japonicum
f. flavum%, a white-flowered evergreen azalea (‘ Miyamasatsuki’ ), and their progeny, to determine the
factors that cause reduction in carotenoid content as the petals develop of their progeny. The
expression levels of PSY and PDS became significantly higher in R. japonicum f. flavum than in

* Miyamasatsuki’ as the flowers developed. Their expressions in the progeny were mid-way between both
parents. The expression level of CCD4 was significantly higher in * Miyamasatsuki’ and the progeny than
in R. japonicum f. flavum for all development stages. This result suggested that the high expression

level of CCD4, which was inherited from ' Miyamasatsuki’ , was the main factor controlling the reduction
in carotenoid content in the progeny.
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Teblel Changeof &, b*, L andh color values during flord development.
a* b

Genotype Foral = T
sage

R japonicumf. flavum 1 -10.32¢ 47.82a 67.90d 102.22a
2 8.17a 50.73a 78.12hc 80.85de
3 1.07a 51.18a 80.72bc 7793e
4 1.17a 49.33a 79.12hc 77.24e
5 12.23a 43.22eb 80.00bc 74.22e

‘Miyamasatsuki’ 1 -8.48¢c 35.33b 75.50¢ 103.46a
2 -3.87bc 22.68¢ 84.16ab 99.73ab
3 0.42b 8.28d 88.28a 86.98cd
4 0.81b 5.71d 88.86a 81.93de
5 1.15b 5.63d 89.24a 78.76de

Fy 1 -7.10¢ 42.97ab 66.83d 99.23ab
2 -1.32b 32.67b 84.43ab 9231be
3 1.18b 10.15d 88.40a 8191de
4 1.25b 10.12a 88.78a 82.95de
5 1.37b 9.27d 88.10a 81.53de

Means followed by the same letiers do not significantly differ (Tukey’s compromise test, 1% significance).
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Table 2 Change of total chlorophyll and carotenoid during floral development
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Genotype Floral Chlorophyll Carotenoid
stage (g gEWS) W g g EW)
R japanicumf. flavum 1 213.15b 31.27ab
2 41.64c 33.21ab
3 3.01d 32.71ab
4 2.584 30.21ab
5 2.00d 21.22b
“Miyamasatsuki’ 1 140.74b 17.84bc
2 39.44¢ 5.07cd
3 4.26d 1.25d
4 1.56d 0.57d
5 0.96d 0.21d
F 1 310.90a 42.18a
2 26.65¢ 9.17¢
3 0.77d 1.82d
4 0.98d 2.02d
5 0.77d 2.40d
Means followed by the same letters do not differ (Tukey’s test, 1% sig
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Table 3 Change of d during floral prent.
Genotype Stage Caroteroid composition (%)
6V _Cl2 Lz Gl G
R japonicum f. flavum Leal 656 615 000 5144 157 065 000 1695
1705 1352 398 3662 0.00 160 0.00 19.43
2000 156 0.00 30.65 574 0.82 631 45.06
3000 069 000 1848 991 043 9.46 4657
4000 072 050 1628 3.82 0.81 9.99 45.88
5 000 083 280 802 520 1.18 12.98 48.43
“Miyamasatsuki’ Leaf 523 820 541 4963 341 000 000 17.83
1 602 617 046 5099 0.83 7.88 0.00 1534
2 L6 050 022 6437 352 199 0.00 13.88
3084 464 1.08 40.64  0.17 2803 0.00 732
F, Leal 780 1094 178 46.84 0.00 0.00 0.00 16.82
1 603 1148 048 3813 046 0.00 0.00 19.79
2 224 389 103 4137 282 250 0.00 2535
3 160 225 205 23.04 7.01 2234 0.00 25.60
4 123 204 283 2365 12.58 21.28 0.00 22.18
5 115 284 487 2646 17.50 22.27 0.65 1438
Abbreviation: V; Vi in, L; Lutein, Z; in, Cr; p-Cr in, Ca; p-Carotene.
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Table4 Comparison of deduced amino acid sequences of carotenoid biosynthetic genes from Rhododendron

japonicum f. flavum with evergreen azalea * and other plants.
Gene name Length Identity on the Level of deduced amino acid sequences (%
(Accession No.) “Miyamasatsuki” Otherplant
(Accession No.) (Species, Accession No.)
1Pl (LCO21366) 235 97 (LC021367) 93 (Nicotiana tabacum, AB0498 16)
PSY (LC021368) 431 (432)' 97 (LC021369) 85 (Adtinidia deliciosa, F1797304)
PDS (LC021370) 580 97 (LC021371) 88 (Camdllia sinensis KF646537)
CRTISO (LC021372) 596 96 (LC021373) 78 (Daucus carota, KF322205)

ZDS  (LCO21374) 593
LCYB  (LC021376) 504
LCYE  (LCO21378)  524(519)' 97 (LC021379)
HYB  (LC021380) 303 (304)' 96 (LC021381)
cepl () 544(513)! 94()
ceps () 600 96()

96 (LC021375)
97 (LC021377)

83 (Mtis vinifera, JQ319636)

88 (Mtis vinifera, 1Q319639)

83 (Camélia sinensis HM536196)
72 (Ipomoea nil, AB499058)

85 (Mtis vinigera. JQ712829)

73 (Osmanthusfragrans, EU334434)

T Length of the deduced amino acid sequence of ‘Miyamasatsuki’.
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Fig. 1. Relative expression of cight genes involved in carotenoid i du(mgp:lal’ 1 of

Rivdodendrer japonicum £ flavum (black bals) “Miyamasatuki (white bars) and the progeny (gray bass).
PSY, pl h S, phytoene ZDS, t~carotene desaturasc: CRTISO,

cﬁm'.nnmd isomerase; LCYB. lycopene D cyclnse LCYE, Iycopene z-cyclase: HYB, P-carotenc hydroxylase.

Values marked with different letter indicate statistically significant difference (Tukey’ s compromise

test, 1% significance).
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Fig. 2. Relative expression of CCD1 and CCD4 during petal de of Rhododendron jap f

Sfavum (black bars), “Miyamasatuki® (white bars) and the progeny (gray bars).
Values marked with different capital letter indicate statistically significant difference (Tukey’ s compromise
test, 1% significance).
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