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Abstract Subg. Cerasus Koehne of Rosaceae families Flowering Cherries has important ornamental value.
An in-depth research on the interspecies relationships and their taxonomic status contributes to the development
of those cherry species and germplasm resource innovation. in China. The tree species of Subg. Cerasus

including variety collected from Yunnan Jiangxi and Fujian were amplified and sequenced using the aipB-
rbcl. fragment of noncoding region in chloroplast DNA and integrated with homologous sequences from four
other species committed to database of GenBank. Haplotype of Median-Joining network and the phylogenetic tree

were both constructed based on a total of 30 sequence matrix including 7 species and their relationships and
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1 There were total 15 polymorphism sites in the 774 valid sites of atpB-
rbcl, sequence matrix accounting for 1.94% and the A +T content 70. 50%
bias 2 Total 9 haplotypes were detected by DNASP 5 software
0.880 5 +0.026 and average nueleotide diversity 7 =0.007 11 +0. 000 54

Hap5 ~ Hap7 which indicate abundant genetic

diversity

classification status were discussed.
reflecting an obvious base
with average Haplotype diversity H, =
Except for Prunus dielsiana
the remaining species had their own unique haplotype
3 After integrating with the results of MJ network as well as reconstruction of the phylogenetic tree

we speculated that P. pananensis was during the original stage of evolution moreover it is closely related to
P. schneideriana when compare with P. dielsiana P. dielsiana var. longistyla was a sister branch to
P. dielstana also together constituted an independent evolutionary unit. With the above results we believe that
the Chloroplast DNA atpB-rbcl. fragment is relatively suitable at intergeneric or interspecific levels which could
be selected as DNA bar code in priority. Molecular evidence combined with morphological features support the

viewpoint that regarding P. dielsiana var. longistyla as a varity of P. dielsiana while the taxonomic status of

P. pananensis calls for more evidence.
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JX847394 JX847384 3|1 Chen % " RiE It
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Table 1 Sources of materials for sequencing

B

72 K

P BT 45 KA Latinde  Lonsitade  Altitud, E IN URIZIES
Species and serial numbers Localities N %u ¢ L}u ¢ Collectors Vouchers
1 =i Tengchong Yunnan — 25°06"  98°39’ 1869 T TR Wang X R Wang HC  TC-2018-2-1
2 EHEMEURE Tengchong Yumnan — 25°06'  98°39' 1869 ERSE FHAJE Wang X R Wang HC TC-2018-2-2
A 3 Z@MEME Tengchong Yunnan — 25°06"  98°39 1869 T FHJRE Wang X R Wang HC  TC-2018-2-3
P. cerasoides 4 ZFEMEAhE Tengchong Yunnan — 25°06'  98°39' 1869 FW FHRE Wang X R Wang HC  TC-2018-24
5 EEMEME Tengchong Yunnan — 25°06'  98°39’ 1869 TW3E TR Wang X R Wang HC  TC-2018-2-5
6 AT Tengchong Yumnan — 25°06'  98°39' 1869 T FAEE Wang X R Wang HC  TC-20182-6
1 Fe#R 1 Wayishan Fujian 27°42"  117°42" 1109 B 24 YiX G etal WYS-2015-6
2 g #11 Wuyishan Fujian 27°42'  117°42' 1109 T % YiX G etal WYS-2015-7
FE I 3 fadR#1 Wuyishan Fujian 27°42"  117°42 1109 PR FYIXG etal WYS-2015-01-2
P. diclsiana 4 ZRBIEE Weixin Yunnan  27°51’  105°07' 1237 %3, Zhu H WX-2017-35
5 LHEMEIIEL Tengchong Yumnan — 25°06'  98°39’ 1668 T FHJE Wang X R Wang HC  TC-2018-6-1
6 ZHEMsIE Tengchong Yumnan — 25°06'  98°39' 1668 ERAE FHAJE Wang X R Wang HC TC-2018-6-2
1 JTF A H Shangyou Jiang  25°28'  116°00 708 K, FEFEE Zhu H Nan C H NC-2017-008-1
KA R
P. dielsiana var. 2 LG E P8 Shangyou Jiangxi 25°28'  116°00’ 708 el P2 Zhu H Nan C H NC-2017-008-2
Longistyla 3 TG LAt B Shangyou Jiangxi 25°28"  116°00’ 708 Kol FEFEE Zhu H Nan C H NC-2017-008-3

1.2 EFE 4 DNA 255 PCR 1

HURE ST (B e 0 5 0. 65 g FIAF#k 5
AR R RIRAR TIANGE A4 3 K 41357
EPEICE DNA 38 2o T B AR5 50 1% (R 3 B
BEIE HL TR Tanon-2500 4 [ Sh%CS B I 1144 73 #r
{0 DNA J s gEA TR 5B i DNA {77 2 4°C
VKA FFJE%Ek PCR 5L apB-rbel J7 5K 4 i
SEHE ' ik IE 545 31k 5'-ACATCKAR-
TACKGGACCAATAA-3" 5'-AACACCAGCTTTRAATC-
CAA-3" PCR ¥ ik & KN 25 pL H 14 DNA
2.0 w- mol™ EFIEGIH45 1.0 pL 2 x Taq

Master Mix KA 12.5 pL 8.5 uL ddH,0 %h5%
DNA P38 7 3 25 R 94°C Fil A8 P 2 min 94°C 748
P 1 min 52.2°C3E & 1 min 72°C ZEf# 3 min 3t 30
AMEH )5 72°C 4B 7 min - X PCR =¥ ¥E 17
1% Vi B B HE WHEE I P DK A DU A D5 % A AR ik
2 R A 0 B AR R S w) AT Al AR R Ty A
ABI3730 0 A58 47 B 1y )
1.3 HiELE

ZpAlet BEE T RIEAE Bioeditor 7.0.9
BAF " A Clustal W RLHRSE /K, {1 DNASPS ¢
8" AT A/ B indels A F S ER
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[vi) BRLAE 28 [] ) AR T 4 BT 47 A/ i 2 4 B — Ik
A #E Adobe NMlustrator CS6 Hf43#47F T
P S Rt s I MEGAS g * RLAR
329  Neighbor Joining NJ  f KSR Maximum
Likelihood ML Y # K% Maximum parsimony
MP 3 R R G K EW I A Boot-
strap 1 000 YCH & 0F R 48 & W AT Arid
1E5r 3 1
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2.1 PCRZR F5I4FE
HAIPET & 3 Fl PCR 4738 7 28 B B b v ik

RS 3 N 14l 4 500 ~ 1000 bp H 3
—IEMT H A BT PR SR
15 250790 5 800 15 5507503047 s P i %
5% KA TR 815301 30 457 91 BE K
780 bp 7E 774 NERN P ILEI S NMER £
B fif 2 HAWFEIIN 1.94% Hr
AfFERALE 14 4> B —Z 7 5 SNP 1 4~ 6 4~
A/ B T 1 339 341 680 767 Fi1 777 kb

G+C &HEHK29.50% A+T F&H70.50%
FETEB 0 AT fR s K ¥ 5148 NCBI L 17
BLAST [aliitEie & YA BAF A VC RCFE B A BT
W5k B 51

E1

5|4 atpB-rbcL JEB5 PCR 1G4 R 1. mais
B 2. Btk 3. KAt Rk
Fig. 1

rbcL primers

Results of PCR amplification of partial atpB-
1. P. cerasoides 2. P. dielsiana P. dielsiana

var. longisty

2.2 BEASHERNTENZENGE

16T YR 30 25750 Hh ARG I 21 9 A B
B OR2 K2 YMEER R R Z A H, =
0.8805+0.026 “FHHMREAM 7=0.00711 +
0.000 54 PR RIS SR AEAE R4 AR OC
2 Hp RSk A 3 A EATA Haps ~
Hap7 AR ZFEM e JF 5 KA R i 2k
Hap8 L2 DRAZPHHE 73R T & iy
WIS AR WS BLTHE B ek
Hap4 i T/ M EIKT L KRS myl
mv2 il mv3 DL 1 ~2 AP EE TR HRh
JRG e, S EERE Hapl 5 22 AHIE Feie
AHZ2E 4 DRASE M SRR HOR R =
PRk Hap3 FOILFEAE Hap9 43 JAHZE 3 o7A8
E 2 ADRASEL WAk Hap2 5 ZHEES
I AUAHZE 1 ADNRASEL 1 264 bp AbFTERS L

®2 apBrbeL R I NBERENTRUAST
Table 2 Statistics of variable sites of the atpB-rbcL fragment in 9 haplotypes

AR v 15 Variable sites

R AR
Haplotype  Number 2 3 131 239 264 349 360 379 394 425 449 452 529 553 560
Hapl 6 G G G C T A A G A C G G G G G
Hap2 3 * T * T * C C * * * * * * * *
Hap3 6 #* A #* * A C C * # # A A * * *
Hap4 5 * T #* * A C C * # # * * * * *
Hap5 4 * A * * A C C A C T * A A A A
Hap6 1 T A * * A C C A C T * A A A A
Hap7 1 T A A * A C C A C I * A A A A
Hap8 3 T A * * A C C A * * * A A A A
Hap9 1 G T * * A C C * C T * * #* * *

TE = FORIEES Y Hapl A1)

Note #* the same as the Haplotype 1.
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Fig.2 The median-Joining network of 9 haplotypes from Subgen. Cerasus Information of haplotypes refer to Table 2 The circle

sizes are proportional of the haplotypes frequencies. The red dots represent hypothesized haplotypes usually ancestral haplotypes —and the num-

bers marked on the lines represent mutation steps.
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66/52/56 85/84/86

83/81/84

65/85/86
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Clade |

gilIX847386
2ilJX847387
2ilJX847388
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2ilJX847390
gilJX847391
gil1X847392
2ilJX847393
2ilJX847394
gilG1801173321%
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FNEABYRP discoidea

WiHABHE P schneideriana

BBk P cerasoides

| WHAEP. serrulata
KRR

P.dielsiana var. longistyla

FEMABHLP. dielsiana

BT WOLP . pananensis

99/99/99 — gb|DQ860482.1 IKMGIAERK Sorbus alnifolia

L 2ilJQ391206.1 Kl Pyracantha fortuneana

B3 ETFapBrbcL FRFIINARBTERFZLEREN

HEAPE SCRpE >50%

Fig.3 Reconstructed phylogenetic tree of Subgen. Cerasus based on atpB-rbcL sequences

LTI

Subgen. Cerasus

HhEAE
Outgroups

# [ABRABRAPAFRIFFI B350 B BEIESRR NI/MP/ML

+ Refer to the sequences

obtained from this study Numbers above branches indicated the NJ/MP/ML bootstrap values >50%
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