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Research Advance in the Regulation Mechanism of Flower Spots

Formation in Ornamental Plant

QI Fang-ting  HUANG He

( Beijing Key Laboratory of Ornamental Plants Germplasm Innovation & Molecular Breeding, National Engineering Research Center for
Floriculture, College of Landscape Architecture, Beijing Forestry University, Beijing 100083 )

Abstract: Many ornamental plants have various coloration patterns on their flower petals; these flower color variations are called flower
spots. Flower spot is a very important ornamental characteristic of plants and have great significance in evolutionary biology. It could help plants
to attract pollinators, defend against natural enemies and adapt to environmental changes. In this paper we reviewed recent advances in the
molecular mechanism of flower spots formation, and then summarized the genetic law and influencing factors of flower spots formation. Moreover,
we described the important roles of structural genes and transcription factors ( TFs) related to pigment synthesis in the formation of flower
spots in detail, i.e., the spatiotemporal specific expression and competition mechanism of structural genes promote the pigments differential
accumulation in petals. TFs participate in the coloration patterns formation by directly or indirectly regulating the positioning expressions of
structural genes. Furthermore, we introduced other regulation mechanisms, such as post-transcriptional regulation, post-translation regulation
and methylation, and gathered the molecular regulatory network of flower spots formation, aiming to provide a new perspective for studying the
molecular mechanism of flower spots formation in plants.

Key words:  flower spots formation; flavonoid; molecular mechanism; ornamental plant

O EEAWEER, B iEen W AR 2 R E G, R E
ZRMEAUABAES A 2, SRR BRORRBE. 1A, FEARBE A & P B A i
R R R RIIEIRSE (FE5E ). BB —RORIRIE  ATILEAIDERINER, A5 FEDE7E R IR v 5L B 5

WeH B . 2023-03-17

SEEWH - BEARREIEETIH (32071826)

YEE TR « FFE, @, MLy, R rm - BRI S8 E FFP 5 E-mail: 18110026608@163.com
TR o, B, WL, B, WO M AT PR 5 8E AN 5 E-mail: 101navy@163.com



18 4 % ¥ A @ 48 Biotechnology Bulletin

2023,Vol.39,No.10

B, RERSIRFH B I 2Rt 0, Rk,
AHALT B AEARUL, AT AEBE R i 7E AT B o 4l
DR, BERENR S Ak & i '
e O R TS T LRI P AR B AR A
R B R AN L RGE IS [ iR S aT
DISIAEBE AL . B AR N Tk s
Jilay, AEBARAES L B B 0L B, X
FEBEIE LB RS W2, HAT, GRE MR
TR R IEY), MAEBERIE Bk ¥ e 2 & &
WEFESZ2Y, HARZAENME RN, CAExT
AETEIE i 72 v () A2y Jo 20 J AN 70 - R A U
FTRAIZ I, UL B R AETE AT AR H 22 A Y
ARG, ASO LA T BA5 98, DU SE X005
TEYIAEBERTR AT
1 TEBER 9 KRR R
1.1 B A 35

AETRE AT 73 Shy K0 D0 02 T 1A KL DU 0 7 Bt v R
5, RLIN AL BE AL HE K45 IR (venation ), B
He (blotch ), IR (spots ). @ (bicolor ), f£ i1
( picotee ). B (star)., fEHR ( bull-eyes ) DL K&
% (nectar guide ) A (& 1-a=h) [1], HE+& IR
PR SEA BRI T IR 8 . BRI RE W A AEBEE R
M B L R, ERRR ( Gossypium arboreum ) L0 pil|
WEHTAE (Mimulus lewisii) 1 R, EBEMEARTES
S 3 EE BT ] R S R PR B AR AL
X% ( Torenia fournieri ) TEM ML AEFEE H B9 ZFh
F (Bt B R e LA 3 Ol AR 2,
Kondo %5 ' 75 L # i) — NS R b 22 BT I (1 €601 22
ORRIS, FOAEY SR A Rk (F
OR), FOARALFAPAE B0 RENE
R 120 1, B TASR B E . SRl Clarkia
gracilis ) HO BE R FITE TR BE A AL 2R A58 B AR
HORBE R R, F, AR - DAL - D B2
1201, @kl
1.2 RN A s

AT Ay a7 SR KLU B AR BRE AN AU 0] AL 48 5
FEAEME F AT [ 19 S RO B S0, TR 225
FAEE AT CBkE AR a5 (K
l-i-m ), 1F 4t ( Paeonia suﬁruticosa) [25]\ Bk 16

( Prunus persica ) 2OV RSB A ( Petunia hybrida ) 2]
ORI, T (transposons ) /N BeAfi A L HISE
ft, (' methylation ) I small RNA 2534545 7] GEJE Bl AN K1
WFIAEEE, FHACBEVE R AT Dhast e 45 1, (HAEAE
BABEALHEFI AT A, 5L i BN T E
AN, BRI 2 R EBOR RN R AEBE /Y 7 A2,
993 5L 22 B Orchidaceae Y5 25 H BUAEAREIRSE |
ERERI LIS A HFEEIL ™, KIAE (Dahlia
pinnata ) B T A FEE B (tobacco streak virus,
TSV) JG &b B e ™, PR R A 1 A B
MBI BE— A BRI 2 e iy 7 A e e a5 AR

a: &t (Antirrhinum majus ) WIRKES LS HOTs Yy BB ST (P rockii ) HBE
He o AR (Lilium spp. ) BIRES, 2 5d: JRFEG (Senecio cruentus ) “ /)
HOREAE e AR M £ AR AR o . ARG
( Gorteria diffusa ) 1EHR [15] s h s KAEEE > ( Cymbidium orchid ) IR 16] 5
P REIAEMIA g BRRERAE s ks g g T m R

( Saintpilia. ionantha ) —-t ol

a: A. majus showing venosa phenotype 1002 e bloteh pattern in the P. rockii il
c: Lilium spp. present spots in the pela]s“z ; d: S. cruentus ‘Jester’ having

[ [14]

bicolor flower *; e: picotee type flower in P. hybrida " ; f: star type flower in

P. hybrida'"*'; g: G. diffusa showing a unique “eye” pattern in ray florets "*';
h: C. orchid presenting a differential coloration in nectar guide 1815 variational
coloration type in D. variabilis bl j: P. persica showing two-color and variegated
flowers in one single plant "8 ks flower in P. suffruticosa ‘Er Qiao’ presenting

(1 19]

various coloration type ' ; m: S. ionantha showing pink-purple flower

B 1 HNFA N 2

Fig.1 Regular and irregular flower spots
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SERRCRICE 0, DRLHCAE IR A €2 3 0 5 P 2L S A
SR EAEBOR A B BN N L s, i
BB O pH, &8 B T RILEEY O 4% ) W
Wi 5 R AEBRE AT A
2.1 AP EF RIS A H LB R

H AR5, W AR 2 1Y R £ 3 2k 2 B
(favonoids ), ZEHI# M (carotenoids ) FIEHZE 4 2R
(betalains ) = RIEERYE, Hrh, TRz
OB DS I A D CREY o DS 25
WG E = (‘anthocyanins ), Wil (flavones ) Fll 8%
FilE (flavonols ) ZEILEH . 1ETH 3R F 840 KA
Z (pelargonidin, Pg), K %24 & (cyanidin, Cy) I
RIEFLZE (delphinidin, Dp ) — KRN HATA: (0 FA]
252 (peonidin, Pn ), B%E4ZE (petunidin, Pt) FlH
ZEZ (malvidin, Mv), “EfT3E R4 T WL G 2
WORAEEXE . JEWE NRIE TN R
LIRS R H AT ERAE AT H bR,
e e CAR Y2 i) 7 A

ERTEALIE P B A [F A7 B B0 b 22 AR R,
AR R MR R R K 5 HF 25 B
O R L FATGAERAT Y, AL X
B R 2 Bl R 45 R AT AW AN 2 Fh AT AL R AT A=
Py s WHIAEAE A BEX LR Cy fl Pn, JCEEIX
BUZE My i m AE L 1 B %Y (Helianthus
argophyllus ) e ) o R A RS 2 (aurone )
kG Wy i B2 R A5 A6 2 58 0 4B O 1 AL 3 BEAS [
TAEMTHONAOQEEOREX, —& 2RI
(orchids ) MR AEH > " g w22 V) ( Dendr-
obium chrysotoxum ) "PAET RHAZEHE N RIEAFIE
Merh 225 MBIFE M T FEMRB ORISR, K5 B
%5 ( Nigella orientalis ) AEHE KR T H- W R RN 2%,
eI bR A B, R IR RAEAE R E
DS, SRR 1 B AL A S A IROIR B AR
LT (R AR BUR CIRBESL Y S 205 T,
22 miR AR EALE R EE

TEMA M NI S R EURA B R
3T BLAEAL, BRI A AR G S AR i
N pH Y722 Ak 2 i A5 DA 2 45 1) 48 25 H B bk 2% Bl
HORAEBE, %&E42 40 PHS ( P-type H'-ATPase 5) Fl

ANI (ANTHOCYANINI ) #{ A1 1 fie 3t 7 355 46 7 4
JINTR H s s b o R N RS R, F30T
ZRAEBE AR R I 0L kERSAE ( Rhododendron
oldhamii ) WL BLLLEOAEHE FERAY S L0 EREH N A1
M i pH 5 F A4 0 BR pH AR fkAh, vk E
1) Fe' 511430 ( kaempferol ) Z5b-AHITE L2845
Wy BRLRARA T ' (Tulipa gesneriana ) FIILIEIE 4
A Corydalis ambigua ) 2540 M BL#E (0 (0 &%
DURRAY A
3 BERUERXBEMEREZMIEBER K
3.1 ZMEAREGNEREYHETRE

8 W) ST AE AL IS [7] DX I8 1) 7 67 R 3R R AR B
PUERE SR, KB ARG REREHEE
BER R Y, DR, AR R e R A B
BEPR B Inp 25 22 S RN AE BT R B 1 ORI
Martins 25 > fESE P AL 2 B, 6% R, 1K
BE X 38 F3'H (flavonoid 3'- hydroxylase ) il DFR2
( dihydrokaempferol 2 ) Fik I FHEm, LR Cy, 1M
TER TG M, JCBEX A DFRI A1 F3'S'H (flavonoid-
3',5"-hydroxylase ) JF 3R, JFR R My, JEMETE
B 5. &4 4 CHS ( chalcone synthase ) FE
AE I v 1 2 ) 22 S 32 0k 2 At RN A 70 B AE BEIE i
ISR T P R —ANTETCRE X R
ik B BE KL Ak B B ( UDP-glycosyltransferases, UGT)
PRUGT78A22, {HEAHAEMA BE X FIJCHELX 2 (1
SRR, 5k a2E5 " o, HE R
iz LA ( glutathione S-transferase, GST') 12352 i 4L
BERIE AL, TE AL R R TP TR GaGST 5
LT BE I/ T IR AT 4 R PSY ( phytoene
synthase ) Fll HYB ( B-ring hydroxylase ) 192 5 21
F3 T ‘Connecticut King’ #1 ‘ Virginale” fE8% /i~ 43
] B o (e B RS BRI B

IEAh, SRR DR Y PP 91 22 S e e 5 s N B
ISP R B IS AR, R A AN R
WBIAETE e 5248 n] N— AL E “BRER” 255
— ALE B — B DNA JF41, HAZ44E (Ipomoea
nil ) Tpn %% J% ¥ (transposable element of Pharbitis
nil ) SAEFMARE VA, 7E DFR. EFP ( enhancer
F 3GT (flavonoid-3-0-

of flavonoid production )
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glucosyltransferas ) H 435 %8 Tpnl . Tpni3 Fl Tpnl0
W e AE AR S 5 X DL KR 87 XU R A, L
TIERA A AE BT e B A AR R L Y
2% ( Dianthus caryophyllus ) CHI ( chalcone isomerase )
1 DFR b 19 Ac/Ds (activator/dissociation ) ¥ % Ji%
¥eWET- dTdic] IR A SSTEAE R b7 AR 1A BE A
BUARECY WAE IR AT FIH SN A
BEHA. 4R BB 4 B 3
fete, .
32 ZMARGETFRIREETEZFOH

ORY TG B FE D, 2 B [R5 B ]
2 5 ) A T T Rl — R OIS 00, A A A eI 2
B (3 4 ik (S SERICHER R, FLS (flavo-
nol synthase ) F1 DFR w4 [a] — I WAl 2 & (narin-
genin ), FEIAIAE DFR e E AMINAETE A AL T 2 R4 (4,
FLLS {45 pA ) £ 70 5L 22 2 R s 28 i 1 € >t )
CTIR BRI FLS (1 BIRZRIA I T AR
HFERIHEPL ¢ trapeziformis == £ & M 1) BE e v
CtrDFR F1 CtrLDOX ( leucoanthocyanidin dioxygenase )
MIFIK B, CorFLS FIX T, BOHIZXEAET R
(o4 B H AL P INE] HaFLST (¥
ek, MR ZFE (quercetin ) A1 W HERLZS
TR (di-O-caffeoyl quinic acid, CQA ) AYFLZR, HB
HRFY UV @B Y R, A BEX VwDFR,
VwF3'5'H 1 ViwANS (anthocyanidin synthase) ) 2
KA T ARBERS, I T AR Dp A Cy 1Y
BOBEY, MK X h AR 75 208 B e R R AR
Wr, HAE A 2 (dihydroquercetin ), 4 #i
:L%f@ [s1 ]O
4 TLBIR A PR R R AL

FEACBEIE Bt it rh, 25 R S R ) 22 S Rk v
W 5 AR RPN R, Hs2 B 2R s 11
P, DR SR R AR MR G, B
KGR T AR il 7 v i 2 R0 e SR L
i, AL A LA 22 DN A
Tl A5 AL BE DR S 0 R85
4.1 MYB#: R R -FiR¥E 0527

ARG BGER T, MYB K5 SR T &5 i
EEMPEEAER, Hd, R2R3 28 MYB #53%H 1

[ S5 1 S6 W KI5 REIE R A B 5 1 S4 WK%
H %4 EAR ( ERF-associated amphiphilic repression )
FIUTLLLER 41 56 7%, AT fa 9 5 (o L 05
R3 25 MYB #% 5 A W 2 — 28 48 7 25 4 180 04 40 1
T B KRS SR MYB # 5t T2 S5 R
HITERL, #3AE ( Gossypium hirsutum ) BM 37 55 ( beauty
mark ) % i () R2R3 2 MYB 3 [ MYB113 % i [X.
(R B AR L 2 A8 (SNP) S8 T 6 L3 B 5 1
P BT RN 22 TAMYBI W & TR PeMYBI1
A BT IR Al A5 R T 2R sl A
16 50 4 R2R3-MYB #7411 LhMYB12,
LcMYBSPLATTER . LhMYBIOL #1 LhMYB19S) £ 5
R R RIRAR T 20 A 2 Rl B 2K R B
i T, b, LhMYBI2 (4 KK LhMYBI2-Lat
FERIGIX £ T — B IR P A AR A, BERS 46 K
MERBE A I 5 T LhMYBI9L 7E fCHR FURIE R
BE Y RER I B 3K, (H LhMYB19S {XAE SR BE
gip gk, HENEIR A LhMYB19S A% T LhMYBI9L
A — BB L S 45T SNP R,

MYB %% 5 A F RS 0 o) B H38005 ol i 16 5 &
B LR R S5 H DR 1) FR R 4 AR RN [R) X ek £ 3%
IR, EE&H LeMYBI15 83376 LrANS Al LrDFR
P4 2 6 1 1 7 EDIR BRE S AR B (K BT e
PsMYB30 1 PrMYBS5 1] L) 43 5l 5 PsANS #1 PrDFR
MR S F45 A RS FE TR, P EUEREFE S B
LeoT B L BRI R A R R S M LN
Ab, MYB %% SR 738 o] LLIE Ao 42 1) 28 o 1 114 43 32 A
WS SAEBEAIIE Ko M 0T A6 B A6 TR S 1 € X S Y
JE A J2& A & LAR1 (leucoanthocyanidin reductase 1)
A7 B 25 Y R2R3-MYB % 5% T30 FLS i3k ik
A R A, AR EAEE % ' 1 H s
HAE OB 4 B R R AR IR AN B e, HLAE
HHMDE T RBURA, 1 RIK HaMYBI11 G5 16
DA HaFLS W 3R35, (R E Y R 4G SR Y i
MR, ARG OTEFEARY K. MYB # 3%
Fi£7] 5 bHLH ( basic helix-loop-helix ) F1 WD40
RN FABENEZAY (MBW Z41K) #iET
WL Ik, L FEA R R R L ®
{0, =5 ( Trifolium repens ) H MYB %% 5% [H ¥ RED
LEAF #1 RED LEAFDIFFUSE #RJ&i# i 5 bHLH ¥4 5%
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T JAFI3 254, IEAEAETT 26 LR HE - ik BESL
FIIEEL ., 7EH A LhMYB18 #l LhMYB6 7532 5
bHLH %% 5% A A B AR FEOE DFR ()35 3F AL
W BIEEEA 7), eBE4ES} PsMYB12 5 bHLH
H1 WD40 25 148 MBW & 4K B 52 3005 T i 45
HEE PsCHS HIFGRAEHERESTR

MYB % 55 IR 7% 46 75 28 0 1 [ s 071 1) ) 9842 4
MY TORYERMA T, ARTaiEL, a1
BERIAE 2 HAS ] X R R AR, X 2
WEEZ A MYB # Sk PRyt R AR . fE4famd,
MYB % 5% A T ROSEA1 H1 ROSEA2 e 5 T 46 3 il
R @B, ) VENOSA £ bRk 4 BEar
IR s FEE AR A L R % ( Phalaenopsis
spp.) O L R B T ARG R, SERIAE CaMYBG6
5 5 @ T 8, CaMYBI 5 BE S AL Z TR,
CgMYBI TEACIAS [FIE B (1) 638 70 BT ), T 230 BE
SRR BE A, T CgMYBI1 F CgMYBI2 B AT &
B RAETE T, BT Y 22 S R A DL
R T HEFHORERZE, W AN W
A R CgMYBIT AXAE D F3BRA, MAEBEILHS
CgMYBI2 (5 KN CgMyB12" H B Rpy 4 1%
WA EALT R 5 P80 IR
CgMYBI1 1E_ BBk, CgMYBI 3 #55, Wi
M CeMyBI2 HBLELSE, A3 350 bp 141
BT, mAEAET

Ak, —SeFSEIRAIZ T 24> MYB 5%
Tk P R AL B B LR, Ding 2 1 7R
WAL AR T — N 2 > MYB 8635 R Y <
N — 47 B, R i AR R S T NEGAN
( NECTAR GUIDE ANTHOCYANIN ) #1408 ] & RTO
(red tongue ) #H,, NEGAN #i& RTO (355, /2
RTO REHI I NEGAN (6P, X WA~ % S Rl - 7E 7%
Merh B BOFH BB, ERREE SRR T
OYBUBE S . S 4k Zheng %5 7 SUAE MR TR AL P % 1
T —4~ NEGAN WAl FE R MYBSa, RIEHEES
RTO JE AN AERL, MR LB . X FP Iz
IO — P AR S e I PR 2 T ) S T A K SR T BB
M, XWFEOE RS KN —, B -FEEs
B AT BN E - NiorMYB113-1 537546
Merh FISRBALTF R, MW NiorMYB113-2 GETE

S S OREE R Z IR Sbmdaty, AR
FEME E A R DR AL A, et th 2 2R i AL BE
EE
42 HAbAER R T EIEIEET R

HARS 5O R G R 45 5L R A TEBEE
BCH ) SRR L A B, (RRAE e 1 3 (R U bl
HRBHRBLETN, IFZAEREZm, FHit
— U2 5 H AR 0 S IR BE 8 B e A
¥ 16 B 1Y I 8. MADS-box (MCM1., AGAMOUS,
DEFICIENS il SRF-box ) % % A ¥ 1 19 A 2%
(APETALA1), B 2% (PISTILATA Fil APETALA3 ).
C 28 (AGAMOUS ) #1 E 2§ (SEPALLATA ) J&fE #%
B & 1 ABCDE B P T B 7077, I AR K,
MADS-box % 55 A 19 #6825 fb o 22 = (i
BIE AL, TER¥E% (Cattleya hybrid ) W, SIS
KT ML A K AP3 ( APETALA3 ) -1/2/3/4s Fil
AGL6 (AGAMOUS-like 6) -2s .2 5 7 I F J§
2R 56 AP IEIER A P B 28 MADS-
box 3£ [H TrihDEFa ( DEFICIENSa ) Wik, 2x{fif%
M LLAS (1, BEAB Rk T B
TUTER C 28 MADS-bos 3 K pMADS3 B, R (46
PR Ay DI ) R BRI, B OB
FA O I A R M T 2 ANE A BEIX R R
[ C 2& MADS-box #% 53 [F 7 ScAG (AGAMOUS ) Al
ScAGLIL, ‘EATAHEAEIE R R, I H
2t 4 ScF3HI (flavonoid 3-hydroxylase 1) F1 ScDFR3
(S B TRAMBIIE T R E, RZIERAERE ",

KB BR T R R G NI 1R
FER Y Rk A, b Al i MYB SRR 3R A
R 2 R 8 2 i S8 il 78 W =2
‘Sogo Yukidian” H % BLEE s AR 22 Fr v 3 B HL B
PeMYBI1 ¥ i, %5 N 57 8] — 4748 511 AGL6 28
MADS-box % 5% [H T 0AGL6-2 #8145, OAGL6-2 Al 5
OAP3-1 Z5 (5T BUE AR A, REREAE LU T
B SER A RIS RS PeMYBI1 (23R HE T A%
BEei, VG RMEFEMBERR KT ER™
AR R T L EH CYC2 (CYCLOIDEA )
1 RAD 2§ (RADIALIS-like ) % 5% A 7 RADI 7E 7
W AE R rp e S e ah, T 45 & MYBI LA,
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2 A B DIV T, AT S I B 7 3145 i
WA N EE AL B 57, A T BB EA
AFRI R Y TeYe2 WA B LA
A — Ty1/Copia-like 7 LTR ( long terminal repeat )
5 B TORE2 B, 23 [ 3 TfCYC2 F TRADI 3=
BT R, ARG AL TR iR a2
M I% (Arabidopsis thaliana) " TCP4 ( TEOSINTE-
BRANCHED1/CYCLOIDEA/PCF 4 ) fi i B H:45 Ant
SR A MR G FE R PORB (protochlorophyllide
oxidoreductase ) Fl DVR ( divinyl reductase ) BY H
SRR SOCI ( SUPPRESSOR OF OVEREXPRESSION
OF CO 1) WJa 8 FRIEIRAE MR i e R A BLR
PEAH tep2. tep3 . tepd. tepS. tepl0. tepl3. tepl7 L
A 5 DR G 7% A 1) 8 i 4 0 14 - S AR e A g 11 B 1A
GREEMARG E A,
5 TBRAGTIE R E A LE

HH, X AERER BT 28 vh T e s 11
P P L SR AL, LB R ) 52 A (L IR 52
B AT s EAR SR 2 P T B p )2 2 OME, IF
AJRBR TR, MRS TR SRR TR BE
JE R B 91 22 S DA K R AR S8 AN [R] K F- 1
R (B 2),
5.1 45 iEeE

s ( post-transcriptional regulation ) &

& ELAZ A W) 6] 5 S ) mRNA (R I0 T, FE i

o 7K S6F e TR 2 16 3 F A B R Y, el
A% BY 3% (alternative splicing ). /)N T #f RNA ( small
interfering RNA, siRNA ) F1 microRNA ( miRNA ) %
BIpl R BLRE S R LB AR DAL TE T B, A) A8 B 4
AEAZ 74 ZFh mRNA, BEHRFEISIREME N, (H
QIR FaE 2 R T2 S | e e S G R D T
AUiEE S, B, AR R R, AR AR
Gy AT BIAETE . BRAC Bl 2 DR DAy ] A2 B 4l
153 ANS TELLE AL TP A TR [ B SfeAS, TTE
P48 (SR B — Rl s A 10,

small RNA (sRNA ) 245 —2R/N g BEY AN it 8
FIFY RNA 437, RERSIE 1 5 R RE R e 5t R Ui ok 2
KRR Y, 7EH AR (Gentiana scabra ) ™™
FELE = ( Bougainvillea peruviana ) [89] I A 2,

AEFERR I E] T sRNA FEAE 2 1 EaEBAL A K im B,
sRNA X A] F — 4 43y siRNA 1 miRNA, A8 N
T siRNA SR T4 ) BUEE RNA (dsRNA ), BUEE
siRNA 5 Argonaute ( AGO ) & I It TR E &
1A RISC ( RNA-induced silencing complex ) [ fi# H #h
P Xt A HE mRNA MR 2205 10 siRNA 532
(3 T ER BE RS TR B 22 R RUTE, wtfkid
PP R EHE S 80T R A BRI B4R
FRAETEPIAN Sk B BB IR CHS-A, EATRENS ™ E 21 nt
(1) siRNA I B A 46 % 11 €2 X 5 CHS-A 303 mRNA,
Sl MR E SRR Y, SR —
A Am4’ CGT ( chalcone 4'-O-glucosyltransferase ) S
) 5 5 ¥ 41 (1 SULF AR e 33k, 77 4= sRNA 11 i
Am4'CCT W3Rk, B STENMA, DIkksl
PRy M, Liang 48 ') 70 AL AL 5T ok B S
() YUP* ( YELLOW UPPER ) A0 R ety £ 4 [17)
MYB ¥4 5K F RCP2 ( reduced carotenoid pigmentation
2) W siR-RCP2, #HIAEE A 8 b KR,
1 RCP1 AT REALF YUP B _EUEII ] siRNA [1)7= Az 3
HESHRERELR, X—RKIEIEH siRNA 1 §EiE
R MYB #5712 SRRV R b 1 290084
miRNA J&—35 18-25 nt BAESRIS/ N T, KIE
THA XS LA HHI 2 miRNA (pri-miRNA ),
A miRNA 2L RISC &A1, 300 ¥ J [R] 1) ¢
51 miRNA-mRNA #5254 % i e
A%, miR156 REAEHE ] SPL ( SQUAMOSA ) K&K 4 i3
FIFH, T SPL % 5% Nl i K MBW &2 & &
R E SR AE TS A, TERLREIT  AIAT 24 (P,
lactiflora) "** & B, miR156-SPL B et 5 4L
B RERIR T2 g B e LR, BE 5T
7, miRNA W2 AEIE I B8, B 22 A Panda’
W PeMYB7 Fl PeMYBI1 ¥ il 18 7 55 (B 55 (T2 L,
T A 1] 33X G ) MYB 2 (5] 9 miR156¢ F1 miR858 7
JEBE A KPR, W THE RSN, 0h
LhMYBI2 JEA6H R WG+, TEARZ AL 6
R 2 HFeik 7, Yamagishi 257 % Bl miR828 7
HA WAL T AR R &S T s, If
HIE L ¥ [i) LhMYBI2 ) mRNA [ A HE SEAFL R,
SEAM AT IMEI N AA, P B R
E 2 AN ATRES SAUEALTE U miRNA (miR858 Fl
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miR156a-5p ), #fi I H: 0] fE 18
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