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Abstract: To clarify the molecular regulatory mechanism for the formation of phenotypic differences in flower color of
Prunus mume Cinnabar Purple Group, six varieties of P. mume Cinnabar Purple Group with gradient changes in flower color

from light to dark were used as the test materials. The

floral color phenotypes and anthocyanin contents of petals
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VTG SBA A8 (1998 ) , 4 T P Tl A, B0+ B 55 26, BF 5807 colorimeter and spectrophotometer, respectively. The tran-
li) A6 TE A0 TS IR 5 A5 A, (E-mail) 513735355@ scriptional characteristics of the structural genes for antho-
qq.com cyanin synthesis ( PmCHS, PmCHI, PmF3H, PmF3'H,

EIRAESE . KR ST, (E-mail) chenruidan@ 163.com PmDFR, PmANS, PmUFGT) and the transcription factors

of different varieties at full-bloom stage were determined by
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encoding genes ( PmMYBI, PmbHLH3) were analyzed by qRT-PCR and correlation analysis. The results showed that the
change trend of anthocyanin content in petals among the varieties was consistent with that of flower color redness. The rela-
tive expression of PmMYBI, PmbHLH3 , PmF3'H, PmDFR and PmUFGT were highly significantly and positively correlated

with anthocyanin content. The relative expression of transcription factors encoding genes PmMYB1 and PmbHLH3 were high-

ly significantly and positively correlated, and all of them were significantly or highly significantly and positively correlated

with the expression levels of the structural genes PmF3'H, PmDFR and PmUFGT. 1t is hypothesized that the transcription

factors encoding genes PmMYBI and PmbHLH3 regulate the expression of the structural genes PmF3'H, PmDFR and

PmUFGT and thus regulate the color presentation of the petals of P. mume Cinnabar Purple Group.

Key words:

AT B TSRS, e
DA — R R et 2 fiem B
R RSV E RO B i RS EE RN
FEEERD AR Y By TR AR e
AR B N2 BT O A THI A R 45 AN AT
RGER, e £y & iR E I, 5
S5HA MWL FE N0 2 28, — R 0E B s
RE GBI E R 45 L N, L35 CHS .CHI |
DFR ANS UFGT F3'H F3H F3'5'H %'° % —2%
SEVE T BEIA] | 3 R I e PR AR A G R S R Y Rk
dEmi R AR R HaTEAEAEM A ( Gerbera
hybrid) 2% %% ( Centaurea cyanus) Bk ( Prunus persi-
ca) SEH (Malus xdomestica)) |5 %5 ( Vitis vinifera) V4
AL Pyrus communis ) SVEYI B BHF 55 R IESZ, 16
A B DG EE R 7R R A ) e B 1 422 8y T A #
FEEEAEM A [FAEY) S R —HE AN R] at a] Y
F R SRR SR A IrANE], RR e
T U SCHE PR % kA 0 B A 4 22 €5 1Y) 43
MU B A E R X,

MEAE ( Prunus mume ) VEN T EE G S AL A,
HACIARE R AE B/ HN, MBS, RS2 N5 %, %
BEHVEFE MO FE AR FR 1 o e M A6 0055 N
B AV 2L BT PAR AL BT PR S A R 2
T YATHEAE AL (BB I 1AL T 3 e LAY IR
AR B, BAIRE" KR BRFsTas R %
W bt R S ) FEE R, sKrE M
I EVERUE ST, A5 I AEAEAEIRAL (T 5 L %
BENR BB R 03 3, I MM Th S RERS B PmMYBI
FEP FEMRFR T ) ek S5 A IR A IR IR SE T
FE SN TSN PmMYBI 1EAE (0 A R e i
R A . B H AT, T ML B WF 9 A
BEL, A AE A 51 AR 40 5 A DG IR () Rk B = i AN Vi
B T B & U o VR AL 6 AR B

Prunus mume; anthocyanin; structural genes; transcription factors; qRT- PCR

YT AT LIAE ORI 6 ML R g F
B XHEAEAE € R W) URH JC 45 48 L PR (PmCHS |
PmCHI . PmF3H PmF3'H PmDFR . PmANS .PmUFGT)
SHY 3L (PmMYBI PmbHLH3 ) e Stk K ik
BHATIRIT , LA B A LA (0, 3R B 22 5 0E FUiY)
S FIREERLH
1 ARSIk
L1 Rt

MEAEWT 5T E S INAL I DR A Al Rl AR it
RERY L3P E | 07 (8 B M AR AR AE €0 22 S B Y D AL
AW FEVERE ) i R RE b B 6 b e R R 5 B A
B 6 R FURAP (P. mume Bai Zhusha) 43
R HP (P. mume Fenyun Zhusha) . F 200 4 /5 ( P.
mume Baixu Zhusha) . ¥ P8 K& ( P. mume Yuxi
Zhusha) 5 [CHERAED (P. mume Lushi Yan Zhusha) |
K (P. mume Wu Yuyu) ] VE A58 X 4, 2022
4R 3 AR PG A bl >R A FLRS AL AR A, T A%
HRAT
1.2 EmRENE

T FH 10 7 Sl A RS m] R AR NF555 43
A Z AR 6 A AAD G S TP B AL ALY L™ o™ |
b EHEATINE , A S AR BEALI 3 SR AE, B 4E 3
WES , Hol L7 RoR S8 o " RRLL OB SR A1
T, o " HIEHRRB AL, o " N FUERREE
s ; b FKn B (B A RYTE I, b S IEH R 2
e, b M ER R B ARG, BE(CT) MmE
A (h) BITESHE RS Ik,
1.3 #ERTeEENRISIENE

TEAEE /D 2 WO AR RS 0 AL
S IEAR, IR 0. 1 g FEAER AR T B O AT 0050
SRIG ARSI (P = #hR =99 « 1, (AFILL) S ml,
BT 4 CURREBEDEIRHE 24 h, 4265 8 h o) 11Kk,



SRAFRGAE 6 A IRBD I AL (15 I R B PR R e S PR T o B R Y B 2 369

BORAETRANS A 1T A58 442 fioh 302 $2 B AE IR A
[ e = R S =PI = i R =PI A R LV
13 000 v/mE.L> 3 min, FHHC 3 U8 b 35 W BB 0 B0
ARSI THIE 0Dy H, 5%
fiaht ™ o oA A o, 0 Hmg/ g 2R,
AFEAR 3 IRER
1.4 E RNA REKERESR

AL 5 R BB T & A R "l A f A )
RNA $EIGR ) G 47 4% 5 Bl A6 I 4 IR A9 5L RNA
PREL SRS FHBE UL R S GIS-500 (BUIH K ERAL A
A BRAA T 7 i) FHE S A R X FC-1100 (BJH i E
AW ARAG BRI 72 ) KB EUE A RNA 9 J2 4l
JFESEA AN , o S 42 BRI e A Rk A BR A /] A
7 UEIris RT mix with DNase-All-in-One ( R2020) iz

F1 WREE PCRIIWFT
Table 1 Primer sequences of QRT-PCR

Fl SRR B BT SO %453 cDNA
1.5 WHREEKRN

I B M AR AR A= ARG B w4 HE Y 96 L
PENAE 5 PCR AGHAT IO S5 Sk F- Rl 28t
57 & StarLighter SYBR Green qPCR Mix ( Univer-
sal) , AR ZR A 9GIRH] 10. 0 wl, cDNA B4R 1.0
pl, FHEBIA T IES 1945 0.5 pl, ddH, 0 8.0 pl,
SV AREF M :95 °C 3 min;95 °C 10 5,60 C 30 s,40
MEH, LL PmActin AE W 23k /X H 9 5L A
( PmCHS . PmCHI, PmF3' H. PmF3H. PmDFR.
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PmF3H TCGTAAACCCAGCAAAGGAG AGCCTGTACTCGTTGAATGTC
PmF3'H AGACAGTGAACTTGGCTCAG ACAACCATCTCCTTGAACTCG
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PmbHLH3 TGGGTGAATGAAGAAGACAGGG ACCAGGCGGCCTAACCAAGT
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Fig.1 Petals of different Prunus mume Cinnabar Purple Group

cultivars in full-flowering period
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Table 2  Flower color phenotype parameters of different Prunus
mume Cinnabar Purple Group cultivars
[ bR B I 25 51 2% (CTE ) R R Gi 48 br
ARE

L* a” b* c* h(°)
FIRED 79.65 2.57 10.73 11.03  1.34
¥ S 71.26 12.45 6.63 1411 0.49
FIAURD 63.40 35.28 0.97 3529  0.03
iEP R 53.65 40.56 1.56 40.59  0.04
5 IGHE A 48.22 48.73 2.31 48.78  0.05
L3E 42.68 50.55 2.06 50.59  0.04
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Fig.2 Correlation between the International Commission on Illumination ( CIE) coloration parameters of Prunus mume
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Fig.3 Changes of anthocyanin contents in petal of different

cultivars of Prunus mume Cinnabar Purple Group
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Fig.4 Relative expression levels of anthocyanin synthesis genes in petals of different Prunus mume Cinnabar Purple Group varieties
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Fig.5 Relative expression levels of anthocyanin synthetic transcriptional factors encoding genes PmMYBI1 and PmbHLH3 in petals of differ-

ent Prunus mume Cinnabar Purple Group cultivars
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Table 3 Correlation analysis of anthocyanin content and gene rela-

tive expression of different Prunus mume Cinnabar Purple

Group cultivars

PmMYBI AHX) Fik i 1.000 0.978 ** 0.995 **
PmbHLH3 FHX§ Feibk & 0.978 ** 1.000 0.989 **
PmCHS X3R5 B 0.345 0.526 0.418
PmCHI FHX 335 & -0.116 -0.043 -0.142
PmF3'H fAX Rkt 0.979 ** 0.976 ™ 0.972**
PmF3H MIX R A& -0.484 -0.312 -0.410
PmDFR fHX} ik i 0.941 0.878* 0.927 **
PmANS FXF Rk & 0.091 0.182 0.076
PmUFGT FAX ik i 0.913* 0.961 ** 0.929 **

* FORTE 0.01 K LA, * FIRTE 0.05 /K P LB EHC,

LR REAR AR 6 RO AL RSB AEMRAE L %
EATEH 2R, H S AN afRERIEMHK, X
R R R AR B, ARG A R G
LKA RE DR B0 3 10 6 00 A AR B Bk SE PEAE
F3'H JEAE T 5 B 5 I B0 S Bt il 44t 1) 2
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