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Analysis of Flower Color Difference Between Camellia reticulata
“Shizitou’ and its Bud Mutant ‘Damanao’
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Abstract: Camellia reticulata is a famous ornamental flower in the world, and its flower color is an
important ornamental character. The flower color of Camellia reticulata ‘Shizitou’ is deep red, while its bud
mutant ‘Damanao’ showing white-red mixed flower is rare with great ornamental value. In this study, both
varieties were analyzed at the flower traits by RHSCC colorimetric method, and their metabolites and
transcriptional profiles were examined based on transcriptome and metabolome methodologies. Anthocyanin
targeted metabolic analysis detected 28 anthocyanin metabolites. There were no different metabolites between the
petals of ‘Shizitou’ and ‘Damanao’ in the red region, while the main different metabolites between the white
region of the petals of ‘Shizitou” and ‘Damanao’ were centaurin-3-O-sambudigoside, proanthocyanidin B2,
proanthocyanidin B3 and afotoside. The main different metabolites between white and red region of ‘Damanao’
petals were centaurin-3-O-sambuloside, proanthocyanidin B2 and afoside. Transcriptomic KEGG analysis
showed that the genes in phenylpropanol biosynthesis and flavonoid biosynthesis pathways were related to the

WisEHA: 2023-09-06  fEE HHA:2023-10-02 ML HAREHA: 2023-12-07

URL: https://doi.org/10.13430/j.cnki.jpgr.20230906003

S EE Wy 10 R AR 5 EE 2, E-mail :1617574776@qq.com

WEVEE: JE e W07 e R AR A 98T & SR, E-mail : quyan@swfu.edu.cn

ELWA: [E = H EAUF &R H (2019YFD1001005) ; 7B 1 AHRITF 4RI AA 15 H (YNWR-QNBJI-20190211)

Foundation projects: National “13th Five-Year Plan” Key Research and Development Plan Project (2019YFD100100005) ; Ten Thousand Talent
Plans For Young Top-Notch Talents of Yunnan Province(YNWR-QNBJ-20190211)



4 14 JE R BTk B

AR R I B ] 48 (0. 22 A 601

formation of red and white bicolor petals of ‘Damanao’. Plant hormone signal transduction and circadian rhythm-

plant pathway were associated with flower color bud change of Camellia reticulata. Transcriptional and

metabolic joint analysis identified 17 differentially expressed genes highly related to the color of Camellia
reticulata, including 4 CHS, 3 HCT, 2 F3'H, 1 LAR, 5 MYB and 2 bHLH. This study provided a reference for

future breeding based on the flower color bud mutation.

Key words: Camellia reticulata; anthocyanin glycosides ; flower color; metabolome ; transcriptome

1L ZS (Camellia reticulata Lindl. ) 27 [E £ 4
AR Z —, ALK B e R AL, B
Eo S i ok i S R P S N1 1 P e N D U €
AR AR 20l i 2R AR AT DL AR
NN DN EANE DGR ORI N L SRR T N TPy 22
(C. reticulata ‘Damanao’ )2 Wi Tk (C. reticulata
“Shizitou” ) ZFAS 7 A 1 Rl . R [R]— 46 i 2
LR, T O AAE , B B i s e,
SEFFEAUEAAETE B HILR] B3R

L2 R AE ) A6 (o LB B 5 A IR 288 3 ] 2 A E
O EB AR, H 2L A AR R R A
YIBAEE R BT LA dy b ek
MR R REZER AL R R
DL Cy BUAE T R ET . LAY Cy Bk
T &= TR R AR RIFN LT R AT s FEE
BES. WL 1lL43(C. chekiangolesa Hu.)Cy 4514
A 3- R RVTLL AR (C. saluenensis
Stapf ex bean.) FIPGRIZL 11145 (C. Pitardii) Cy 454 I
A 3,5- L 78 MU pg 410 1L 2% (C. pitardii var.
yunnanica) F1E 1] 55 Cy 45 #) | £ H A 3- (2-
xylosyl)- FUARERE 11

H G T 3UEAETE B 43 LB C 32 4 1)
W (B P Z AT 25 57 o AP A I U AT K
WS (Nelumbo nucifera Gaertn.) W & B JE 5 18 Mg i1
25 1) Kk DAL ) A 98 955 5 46 5 21 1 I AR R TR 1
THBEHLA AN EAL, REE " AL
B RITEYE &R E g0 5L N AL s 7 T35
PP R R IR R B H R R AR AR
THFE, NTIE AL T 40 B s &1k
(Lilium spp.) o Liu 88" 7E 21 B X 48 3.0 >
(Oncidium flexuosum Lodd.) ¥ {0,169 & P CHS
FE G 1 K- S B8O = 16 R AT
AL, YuZE e 1L 2K (C. japonica Linal.) W & #i
LA IX 2L EAE R X AL R AR R e
W ZEWA N B S AL A8 =
zik.

21111 255 ZH A 40 T B4 €5 AH S AU 53 1 I Jie SRy AT

EELIIZEBITEBEE 1 HEHERT, FATSC T 2R 2 AL
AR BIHLH 8 ATE2E . AT LA T3k [
LR S RSB R WIS RARE , ) A QO 2H A e o
oM P 1] 22 S A A AN 22 5 DR DA A 1
2R d Ak R AL (8 BB S AR .

1 MRS

1.1 RIERR

TR A Y LA T Sk B I 2 AR i R R
B, A s MR R T M B P R AL
P LU [ L4 (102°457537E,25°4'0"N) , R 4E
WA 2022451 HZE2 H .
1.2 #H@mEE

KA IS 24 b PP AR RS A G A0,
HH R I B B ST 2T €8 DX e DX I A R 40 TR
FECEI ),

ST WSk AE7E 15 S2 . MK BRI s M1 KISIGAETE I ; M2_R: K
J R AT HALT € X3 M2 W RIDHEE T 1 (2 X 35 T [+H)
S1: C. reticulata ‘Shizitou’ bud stage; S2: C. reticulata ‘ Shizitou’
blooming period; M1: C. reficulata ‘Damanao’ bud stage; M2 R:
Red area of C. reticulata ‘Damanao’ in full bloom; M2 _W: White
area of C. reticulata ‘Damanao’ in full bloom; The same as below
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Fig.1 Flower color of C.reticalata
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Table 1 Flower color parameters in two cultivars of C.reticulata
mn A A R AR W Ny W
Cultivar Period RHCSS code L* a* b*
RS S1 Strong Purplish Red 58B 42.92+1.96¢ 36.2240.77b 4.45+0.41b
C.reticulata *Shizitou’ S2 Moderate Red N45B 35.79+2.59d 48.57+0.72a 15.46+1.41a
KIBH Ml Strong Red 53C 52.80-+0.74b 21.1941.23¢ 7.5420.70¢
Coreticulata * Damanao’ M2 R Strong Purplish Red 58B 37.81+3.25d 48.67+0.70a 11.40£0.26a

M2 W White NN155D 77.05+2.48a 0.58+0.19d -0.06=0.17d

[FIBNECHE o AN [l 5 B oR 2253 .35 (P < 0.05)

Different letters in the same column of data indicate significant difference (P < 0.05)
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LRI R 28 P LT RS, b G 10 Fh s 4
BR AFNRAEIER DAL R 6 FhFIEE E M
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&P o i, RIS H R & S1>982>
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MEEAFTRUEY . BREHR JFHE R
WAL A A TR IS AT, KB S1.S2 M1 5 M2_R
Bh—3 M2 W B —3, Hp ST 582 M1 5
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Table 2 Contents of anthocyanin compounds in C.reticulata at different periods (pg/g)
L] RIEHHR REEFER ATIER JEAET R WGy BEE
Period Cyanidin Pelargonidin Peonidin Procyanidins Flavonoid Total content
KIFEAEE W M1 1015.03 10.01 3.68 3611.56 962.12 5602.40
RIGHGEALI A (X8 M2_W 173.27 0.52 0.31 870.61 261.23 1305.94
KIDHGEAEIALT (4 X B M2_R 1879.52 23.00 9.01 3860.84 1415.70 7188.07
Wik AEEHA S1 2922.01 42.78 13.64 5516.42 2329.14 10823.99
W53k BRAEIA 82 2503.07 31.23 11.37 4400.22 2030.59 8976.48

222 EHUF2MEMERABEAFMAZERAE LSRR, S1-M1 [RIFFTE 22 i 22 = ACSH
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Fi 2z SR, Hirh S1-M1 5 S2-M2. W 3t 15 Fh
22 AR (E 3) , B3k 5 KI5 1 X 4
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Fig.2 Cluster analysis of metabolites related to anthocyanin synthesis
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S1-M1: S1 sample is compared with M1 sample; S2-M2 R: S2
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compared with M2 W sample; M1-M2 R: M1 sample is compared
with M2_R sample; M1-M2_W: M1 sample is compared with M2 W
sample; The same as below
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Fig.3 Venn diagram of differential metabolites
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Fig.4 Correlationof L*, a*, b* values of color parameters and major differential metabolites of C.reticulata petals

23 HFRADW P, PFAFIF A9 Q20 HEI K F 97.23%, Q30 (il FE i 43
231 20 @EMELFHERANFRESH #Ed FUFE 92.80% K L) |, GC & K F 42.81%(5£3) .
o T ) R S L JE3R15 99.56 Gb A RIS ARIAMI R EE nT &, v R 200 .

3 GHELFERHIBITEST

Table 3 Effective data evaluation statistics of C. reticulata

FES 5 S bR B EEpieiti R (%) GHCH (%)

Sample No. Raw reads Clean reads Error rate GC content Q20(%) Q30(%)
MI-1 46093276 44519822 0.03 44.00 97.47 92.87
MI1-2 46709102 42826016 0.03 42.81 97.57 93.16
MI1-3 45352142 43330496 0.03 43.40 97.54 93.05
M2 R-1 45973558 43038734 0.03 4433 97.23 92.41
M2 R-2 47744342 44721914 0.03 44.60 97.38 92.80
M2 _R-3 46768442 43573100 0.03 43.96 97.41 92.89
M2 W-1 50861110 47319610 0.03 44.60 97.42 92.86
M2 W-2 50588878 46730486 0.03 44.39 97.56 93.17
M2 W-3 45193510 42681490 0.03 44.56 97.28 92.55
S1-1 45791088 43078814 0.03 43.32 97.37 92.68
S1-2 46643488 44805418 0.03 44.30 97.43 92.81
S1-3 43199250 41318522 0.03 43.81 97.70 93.43
S2-1 46413794 43810836 0.03 43.62 97.43 92.85
S2-2 46082534 43429716 0.03 44.33 97.50 93.06
S2-3 52588554 48517252 0.03 44.09 97.40 92.81

1.2 3FIR3INESR
-1, -2 and -3 indicate three repetitions
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