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Abstract
Cyclamen purpurascens is good material for horticultural breeding of cyclamens because it is unique species that
has an attractive fragrance. To improve the commercial value of cyclamen flowers, this fragrance has been
introduced into ornamental cultivars. However, variation in flower color is somewhat limited in these cultivars.
Therefore, it is needed to understand the genetic networks of flower coloration in C. purpurascens. We previously
isolated some DNA fragments of flavonoid biosynthetic genes from C. purpurascens, broadening our
understanding of the biosynthetic pathway of flavonols and anthocyanins, which related with flower coloration. In
this study, we report the progress about the molecular analyses of flavonoid biosynthesis-related genes isolated
from C. purpurascens. We also introduce the fragrant cyclamen cultivars and their flower-colored mutants
produced by ion-beam irradiation. We finally discuss the possibility of these mutants to reveal the molecular

mechanism about flower coloration in cyclamen.
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Abbreviations:

ANS; anthocyanidin synthase F3’5°H; flavonoid 3°5’-hydroxylase
CHI; chalcone isomerase FLS; flavonol synthase

CHS; chalcone synthase GT; O-glucosyltransferase

DFR; dihydroflavonol 4-reductase MT; O-methyltransferase

F3H; flavanone 3-hydroxylase PCR; polymerase chain reaction

F3’H; flavonoid 3’-hydroxylase
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Fig. 1. Flower of cyclamens.
A: C. purpurascens, B: ‘Koko-no-kaori’,
C: ‘Kaori-no-mai’, D: ‘Uruwashi-no-kaori’
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Fig. 2 Schematic representation of the flavonoid biosynthesis
pathway in cyclamens.
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Fig.3 Expression  analysis  of  flavonoid

biosynthesis-related genes in C. purpurascens.
eEF 1o was used as positive control.
(ref. Hase et al. 2012)
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Fig.5 Molecular complementation of A. thaliana fls
mutants with  CpurFLS! and CpurFLS2.
Quantification of flavonols by spectrophotometric
analysis. Average results plus the standard error of
the mean of three replicates are indicated.
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Fig.4 RT-PCR of the CpurFLSI and CpurFLS?2 genes.
YP: young petals, OP: opened petals, and IA:
immature anthers. The eEFlo gene was used as
an internal control. (ref. Akita et al. 2017)

Petiole

CpurFLS1

CpurFLS2

eEFla

(ref. Akita et al. 2017)

33 AV E—LBHICKZHFEEERRK
THETIS, A A E—ARBEIC L > THAIS
PAC DA U= BRI OMEH SR TV 5.
SIED KO biX, AfEoZERA (KOopw) &
OIREEADTEAZ H O KO MEH STV 5 (X
6A). KO XV HR0RRA DR DOIEE H D
KM TiX, &HIZHRADIRLS 72 >72 KMDp 8 LW
MY DMEH S, i BAN 0o T2 RGO
BRP HEHENTWS (M 6B). UR 2 HIF{ERA
DR 72> T2 INDMEH STV 5 (¥ 6C) . HPLC
TOAY I LY, KOpw TIEXT > b7
= (Mv3,5dG) 2MFAERT, KOrp TIL7 7748/
—VOIFENIT E A EHR SN 720> (T—
FRAZ). ZHUX, 77K A4 RAEGEKICEDLS
BT HEOLRIZ LD AREMENIEF I E V.
KMDp £, 7 ¥ K ¥ 7 = ¥ ? Delphinidin
3,5-diglucoside (Dp3,5dG) (2> TW\5H Z &M
RSN TEY O, Zid A F VIR RS (MT)
23 KMDp D% A ETHEIZRELTND I &
DHER SN TWDS 6, MY 7 v by 7 =0 Df
ENREALTEY, Mv35dG 7> 5 Malvidin
3-glucoside (Mv3G) (ZZEH>TWND I ENH LM
Lo TnA U IN IZHoWTiE, Tr ho 7=
Y OREERRAT IZ R E BRET R, T by

_36_



HHEV VT A ORI mfB i owRE GKH, &, =5)

KOpw KOrp KMDp

MY BRP TN

Fig.6 Flower colored mutants of fragrant cyclamens. A: KO and its mutants (KOpw and KOrp).
B: KM and its mutants (KMDP, MY and BRP). C: UR and its mutants (TN).
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