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Abstract; Cerasus ‘ Hongxia’ , a Yunnan flowering cheery cultivar blooming in March with semi-double to double pink

petals, have been widely cultivated in central Yunnan for its high ornamental value. It was regarded as the cultivar of
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Cerasus cerasoides var. rubea. However, it was clustered in C. campanulata based on molecular markers. Therefore, the
phylogeny of these cultivars are doubtful, which is not conducive to their breeding and cultivation. In order to explore the
origin of Cerasus ‘Hongxia’ , with leaf DNA of Cerasus ‘ Hongxia’ as material, chloropast genome characteristics were
sequenced by Illumina, assembled, annotated, and analyzed by bioinformatic methods, and analyzed by MISA and
Genious R10. The phylogenetic tree of Cerasus was reconstructed by using RAXML 8.0, and the phylogenetic relationship
of Cerasus ‘Hongxia’ was analyzed. The results were as follows: (1) The chloroplast genome of Cerasus ‘ Hongxia’ was
157 832 bp in length, containing a pair of reverse repeat sequence (inverted repeat sequence,IR, 26 381 bp) regions,
which were separated by a short single copy (SSC, 19 120 bp) region and a long single copy (LSC, 85 950 bp)
region. A total of 128 genes were encoded, including 84 protein-coding genes, 36 tRNA genes and 8 rRNA ribosomal
genes. The overall Guanine and Cytosine content of genome was 36.73%. (2) Based on the maximum likelihood
phylogenetic tree analysis of 16 chloroplast genome of Cerasus, it was found that Cerasus ‘ Hongxia’ was formed as sister
to C. subhirtella and C. yedoensis, and was far away from C. cerasoides. Therefore, we speculated that Cerasus ‘ Hongxia’
may be a hybrid cultivar of C. campanulata and C. subhirtella or C. yedoensis, rather than the cultivar of C.
cerasoides. The above results are be useful for studies of the origination and genetic breeding of Cerasus ‘ Hongxia’ , as
well as the cultivar identification and classification of C. cerasoides.

Key words: Cerasus cerasoides, winter flowering cheery, double petal, cultivar origination, phylogenetic analysis
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Double petal cultivated germplasm of Yunnan flowering cherry blossom in March

(Luetal.,2013)

(TR, 1986)

Flora of China Y4 {LA6 1 A AR VA B R A8 b, 1B
12A~ 3H.
Flora of China merged C. cerasoides var. rubea into

C. cerasoides. Its flowering period is December and
March.
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Flora Reipublicae Popularis Sinicae records that it is a horti-

cultural variety of Cerasus cerasoides var. rubea whichisa

variety of C. cerasoides , but the name of the variety is unknown.
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Itis recorded in the An Illustrated Monograph of Cherry
Cultivars in China as a new variety of Cerasus ‘Hongxia’

‘Chunchao’ and ‘Bixin’.
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The new varieties Cerasus ‘Hongxia’ and Cerasus ‘Bixin’ recorded
in the investigation of Cerasus cerasoides var. rubea and varieties
are clustered in C. campanulata, which blooms in March, rather than

in December.
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Sequencing analysis of nuclear ITS and chloroplast spacer
sequences showed that C. cerasoides var. rubea and

C. campanulata were clustered into sister groups, but

were far away from C. cerasoides.
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The results of fluorescent SSR molecular marker research
showed that Cerasus ‘Hongxia’and Cerasus ‘Bixin’ are

all clustered in C. campanulata.
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Genealogy doubt of flowering cheery cultivar Cerasus ‘ Hongxia’ in Yunnan
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MR UK AT B K/ BE#E | SR F 4 56 R 21 S5 4 7k



58 P« R T I S A A D AH Y o B AR AR P 218 B9 R A 975

W, %F DNA B G F 14> 350 bp 1Y SCPE, 47
(8 SC B 2 R AT SCBE R, BT R A AR SC
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Fig. 2 Flowering cheery cultivar Cerasus ‘Hongxia’ in Yunnan
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UUC, trnT-GGU . trnG-GCC , trnQ-UUG, trnF-GAA |
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Table 1  Chloroplast genome of flowering cheery RubisCO K % (rbel) BUAHF (matK) VGRS |

cultivar Cerasus ‘ Hongxia’ in Yunnan (psal .psaA psaB . psal .psaC) - Bk E (SSU)
R 2%k K %”%”%f”ﬂ@@% (rps2 ., rpsl1 rps3 . rps8 . rpsl6 . rps19 | rpsl5 | rpsd |
[X 32, St End Lenath Guanine and
Region (kt;)r; (br;) (elr)lst) Cytosine rple\rpsl4\rps7\rp518 ) N ﬁlf}/\ éﬁ Il (prM\prH\
%
(%) psbl . psbE  psbC | psb]  psbZ. . psbL. psbK | psbA | psbN |
K] ¢ .
Chloﬁ)ﬁf;ﬂm@ : 157832157 832 36.73 psbB _psbT , psbD | psbF ) | HiAth e K (aceD . cemA |
FIPLPE DL X 1 85950 85950 34.61 cesA)
LSC l}
ST E AL X 85951 112331 26381 42.56 SESb SERLIN B © LA I SRR IE P ALAY SSR
IRA ' P51 247 4~ (B 3) ,fdE 163 DR 2B P 5 (4
ANBRFEDLIX 112332 131451 19 120 30.20 a5 KT ) A1 84 /iy B H 42y A ((H: v e e EE AR
SSC
I A~ I A
ImEEX 131452 157 832 26 381 42.56 J?ﬁj 73 ' ”““@%nﬁ VR CAE T 52 A 10 4, 5
IRB IR NIRRT 11 .
WA & 451 Photosystem T
W Y& & 41 Photosystem 11
[ 4ita HK E A4 Cytochrome b/f complex
[ ATP4r )i ATP synthase
[ NADHJE 4l NADH dehydrogenase
W AW RERR R LR O HE RubisCO large subunit
W RNAZR4iff RNA polymerase
O % BiHAZ [1/MIEAE Ribosomal proteins (SSU)
W AR A KT Ribosomal proteins (LSU)
W& F s ARG clpP, matK
W HABSER Other genes
I fBE N 24K B2HE Hypothetical chloroplast reading frames (vef)
W %432 RNA Transfer RNAs

W B4 & RNA Ribosomal RNAs

- A R DR 21 P 3 ) P B Sl MIISAL(V.1.0) UM A T8 A2 751, AN JE: F CPGAVAS2 (V.2) 4 il dib /R SB35 IR 45 4, 3 TR 1)
B ARG eI IaE IR X 4,

The inner circle of chloroplast genome map is the microsatellite sequence identified by MISA (V.1.0), and the outer circle is drawn by

CPGAVAS2(V.2), showing the gene structure on the plastid genome. The color of genes is distinguished according to their functional

classifications.
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Fig. 3 Chloroplast genome of flowering cheery cultivar Cerasus ‘ Hongxia’ in Yunnan
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BhAERE Cerasus campanulata MG827394
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BAERE C. campanulata MH491529

51
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I#Ek C. serrulata var. spontanea MN652612
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A C. conradinae MT374065

Bk C. clarofolia MT747185

67

100

BBk C. pseudocerasus KX255667

KM C. subhirtella MN695296

96

H AL C. yedoensis KP732472

100

100

‘41’ C. ‘Hongxia’ OP022428

Rk C. discadenia MK905683

100

F#5ME C. cerasoides MF621234

92

LMk C. rufa MN648456

B 1Ak C. setulosa MZ336101

Z2{~ C. glandulosa MW599984

100

BBk C. tomentosa MF624726

E 4

AP Malus prunifolia KU851961
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Fig. 4 The maxim likelihood phylogenetic tree of Yunnan flowering cheery cultivar Cerasus

‘Hongxia’ and related species based on chloroplast genome
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