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Analysis of population genetics of medicinal plum based on chloroplast gene
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Abstract: Objective To study the population genetics of Prunus mume, reveal its genetic variation, haplotype geographical distribution pattern,
and speculate its origin and diversification center. Methods Chloroplast gene fragments (psbA-trnH, rps16, trnS-trnG, ycf1b) were used to
sequence the wild populations of medicinal plum from 23 regions in China, to carry out population genetic diversity, genetic structure and
historical dynamic analysis. Results Twenty haplotypes were detected in P mume populations, with a haplotype diversity (Hd) of 0.790 and a
nucleotide diversity () of 0.001 71. AMOVA analysis showed that the genetic variation at the cpDNA level mainly occurred among populations,
indicating that the species had an obvious phylogeographical structure in P mume occurred mainly between populations, which indicated that the
species had a distinct  distinct genealogical geographic structure and that interpopulation the gene flow was mainly dominated by pollen flow.
Neutral test and mismatch distribution analysis showed that the population history was largely stable and did not experience significant rapid
expansion event. Among the haplotypes, H2 was the most widely distributed shared haplotype, while H1 and H15 were located in the center of
the haplotype network diagram. Conclusion P. mume has obvious pedigree geographical structure with high population heritability, and the
province of Sichuan and Fujian, as the main producing areas of P. mume, are also the centers of their origin and diversification.
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Table 1 Detailed information of samples in this study

i FERYm 5 o= AN AT 254 i R /m
1 AHSW 4 ZRTETAEE E119°1827" N30°25'11" 220
2 AHHS 4 RIS D E E118°08'47" N30°04'59" 550
3 FISD 11 i = e E116°26'53" N24°57'40" 230
4 FIXY 5 KRB IS E119°00'95" N25°83'55" 150
5 GZZ7] 12 A FE B S R E104°04"23" N27°16'15" 1760
6 GZNZ 12 MR B AR AT E104°51'25" N27°08'58" 1720
7 GZTJ 10 TN E BN KL 2 E104°40'07" N27°08'57" 1530
8 GZML 13 TP L S A E108'01'26" N25°18'09" 570
9 GZBK 18 TP L S A E108'00'20" N25°16'33" 570

10 GZWZ 10 TP L S A E108'01'24" N25°19'45" 610
11 JXBS 4 VL 7Y SR BT B E117°35'58" N29°33'35" 150
12 JXML 10 VL 7Y SR BT B E117°38'38" N29°3224" 210
13 SCRZ 22 VY15 % B petist £ E102°43'47" N30°41'60" 2150
14 SCCJ 20 VY 1 N T 2 KA E107°29°51" N30°59'60" 510
15 SCDZ 10 VU148 B EL N £ E102°1026" N27°24'22" 1375
16 SCLD 6 VY1 H B B iR X 0w B E102°12'58" N29°41'52" 1680
17 SCHL 15 Y )1 o= EL E102°12'54" N26°34'25" 1811
18 SCXY 10 PO B E104°4023" N32°05'13" 1040
19 SCMZ 10 Wi ST s E103°21'45" N 28°53'32" 1274
20 SCSH 10 VNS B =ma s E103°22'32" N 28°53'32" 1377
21 YNTC LT R E100°53'11" N27°15'46" 2370
22 YNDY 2 P NYLAS — 2 5 st B I E100°15'09" N26°49'31" 2390
23 XZLZ 10 [iE77 = E94°25'04" N29°23'05" 2940
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PCR JxMfAZR: #itk DNA 1 uL, 1E&514 10
umol/L %% 0.5 pL, MIX 5 uL, *Min ddH.O %5
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95 CAEME305s, 55 CiBk 30s, 72 CLEf# 1 min,
I 35 WIEH, 72 CLEH 6 min. F G WET
=20 CUKFEIRAT -
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Table 2 Information of polymorphic cpDNA prime pairs

G5 EIK/EZR IR (5°-37) IR K E/C 5K /op

1 psbA GGAAGTTATGCATGAACGTAATG 55 380
trnH TGGTGGATTCACAATCCACTG

2 rps16-1F TTTGCCTTGAATCATTGGGT 55 420
rps16-1D CGATGTGGTAGAAAGCAACG

3 rnS CTTTAGTCCACTCAGCCATCT 55 672
rnG CTATACCCGCTACAATCC

4 ycflb F TCTCGACGAAAGTCCGGTTGTTGTGA s 290
ycflbR ATACATGTCAAAGTGATGGAAAA
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VI < B N L T o TN S = W L
POPART v.4.8.4 F A USIgHT B R 2 Bl f 4, AE
ArcGIS10.5 BAf b 2z ] A% AU b BE oy A 1. A
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estimation, ML) #4% 2 G AL
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TGRS (G N o F:T 1000 VKB it
17 PASEG, T HRE G Al N RN, Sk 24 FARE A
SERIAT /M7 FIF] ARLEQUIN v3.5.2.2 #4195
HEARIRBHE b R B (Fo 5 R AMOVA 73425 H
HEREAAR A AL AR SRR R, I 10 000 REE
KA B A% 2H R R 35 K
1.6 BEAAENSS

K FH DnaSP 5.10 8 AR AT B BY 1 2R I 4041 43
B, Ll RBC AT I A, DAY FOKE . % R
HA PP AR B L S k. RN AT

Tajinma’s D POFI Fu's Fs RUAPERGIS,  DAHEDI rF25
R BB E P .
2 HR55
2.1 cpDNA FHMFLER

K 4 AN R BOGE 23 AN 193 ANEFAEAS
RIATY WG, S9tEE. At 5 LR B
91 945 bp K% H BRHAFE, ST F 27 A8 A7 R,
Hr g 19 M RAE, 8 MaEABEE . psbA-trnH J1
BN 334bp (1~334bp) , A 1 NHERAE, 44
FEANBLER S onS-0nG BN 355 bp (335~689
bp) » A 6 NHEARA, 2 AMEANBER; rpsl6 Fr
BN 499 bp (690~1188bp) , 5 7 N LR, 1
BB yeflb FBON 757 bp (1189~1945
bp) , A 5 AMHERA, | ANMFEASEE, HAL
* 3.
22 BERRGMESHEMN

FERGIH 20 ANBALERY (H1~H20) . H2 /250
) IR R, IR E AR DU RIS )
10 ANEEES, HI. H5 M1 H14 20k, Hah
ARG, NEBESMRE, LI s
(JXBS) . Z## 11 (AHHS) 48 2 7K 28 (FIXY) .
giyie (SCLD) « =~ T (YNTC) fl=
F AL (YNDY) & & — M ARAAER, 45
N H6~8. HIl. HI2. HI8. HHMHiZE (GZTI)
PEIAR S (XZLZ) &4 2 MFFE s, gk
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Table 3 Chloroplast DNA sequences polymorphisms detected in P. mume
R i trnH-psbA rpslé trnS-trnG veflb
94 114 107 117 180 255 284 203 280 306 343 346 347 479 65 372 414 589 637
H1 T A A A A C A T A A T T T T G T G
H2 T A A A A C A C T A A T T T T C G T A
H3 T A A A A C A C T A A T T T T T G T G
H4 T A A A A C A C T A A A T T T C G T G
H5 T A A A A C A C T A A T T T T C G A G
Ho6 T A A A A C A T T A A T T T T C G A G
H7 T A A A T C A C T A A T T T T C G A G
H8 T A A A A C A T T A A T T T A C T T G
H9 T A A A A C A C T A A T T T A C G T G
H10 T A A A A C A C T A A T T T A C T T G
H11 T A A T A T A C T A A A T C T T G T G
HI12 T T A A A C A C T A A A A C T C G T G
H13 G T A A A T A C T A A A T C T C G T G
H14 G T A A A T A C A A A A T C T C G T G
H15 T T A A A T A C T A A A T C T C G T G
H16 T T A A A T A C T A C A T C T C G T G
H17 T A A A A T A C T A C A A C T C G T G
H18 T T cC A A T A C T A A A T C T C G T G
H19 T T A T A T A C T A A A A C T C G T G
H20 T A A A A T G C T G A T T C€C T C G T G

M (SCCI) AP Thil (SCMZ) JERERAE 3 N
fE/, fEE Ebt (FISD) MU E (SCDZ) %
A4 NEER, RIX 4D EH R RIR A LR
F5. NEERMKE (F 1) EFH, HIL HIS
P F P 2% B o B, A L. HILS ATRE 226 H
eI SR BAE A . H BfE B AR fEAR - SN AT DY
NI EH#E, HI1S BAER - AnE DY 48 5 R, PRk,
FEEE . SN DY 1 DX ) J 3 1T e 24 F g 1) S5 46
AR,

A ERLAE B 5% ] AT DA S B H B 2R ] PR SiE
G FR. DAL RAER HI. HIS Ay, HI &3t
— A RN S AN SR (H2~5 FTH9) 5 HIS
g — Pk 4 ANEEE (H13. H16. HI8 Al
H19) , XEEREMAN P L P2 7 V3| H
AR, Horh H20 B AR i RE R 2 T
H1 f1 HS £ A5, H19. H12 HfERL )7 T He

Hap19

ap 1 Hapl5 Hapl3 Hapl4

Hap2 Hap3 1 i
: s

)
¥ Hapl6 1 samples
! Hap20 o it
Hap5 & p. , " ﬂ%
» ® %
Hap7 Hap17 © @)[I
P L i)
! 4 oM
Hap6 e

1 £F cpDNA MR LA RERMEE
Fig.1 Haplotype network of P mume based on cpDNA
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H7
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H16
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Fig. 2 Phylogenetic relationship of 20 haplotypes based on
cpDNA sequence (ML)

H19. H15. H17 fil H20 N—3%, HHAERIMZ%E
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PO ZENSEMN (GZTI B4 JERERAE K. 1M
VU B D0 43 BRAE 2 AN 903 e DY )12 S g ) 3 7
X, A HRAER AR, A ERIEE R S
Stim R AR X, BB DY 1 AT e 24 T A e R
.
2.3 BHARMREEN

DnaSP /r#r4i SRR, fERAKFE -, ZiH
MERER S Hy N 0.790, m o 0.001 71, FHIEA
YRR 2R R A . TERANE B, MR
b, SRNAREL B, DIIEM . EE R
X ()AL 2 AR, Ho DAAR B (FISD)
JERESA 4 AR P A BT I A T 2 R
P (0.800) o ZBL. YLVEZE 15 ANERNE
—ANRAERL, H R 2 RV T IR 2 A 1R
N0, SR 4.

BAEAR T T R, BEAR RIS 71 R B G
4 0.673 (0.12) , Ny~ 0.891 (0.03) , NufH KT
Gs A8, HBEHAIZERR (Nm) N 0.03. 37T AMOVA
Y HTRE A PR TR 1) AR S O, 45 SR S AR ]
s ML REL (F) A 0.891, B4R s fE AR
i 89.10%, FHAANBELE R 10.90%. Pl
KRR, 24 PN BT AR AR (R A7 AE 0 R B 4544
Hby B X A 3T R A 2 A ) B A 2 O 5 00 R AL
I, BHAREAEAR 5 R Bk | THHAN], 7SRk
FRKCE B L AEE R F

x4 ET 4 MMEEFREANAABEEREFERSHN

Table 4 Genetic diversity of . mume based on four cpDNA fragments

. FEAK R Ha m/(X1073)| JEH#E FEA%L R Hg m/(X107%)
AHSW 4  H5 0 0 SCRZ 10 H2 0 0
AHHS 4  H7 0 0 SCCJ 10 H2(5). H3(2). H4(3)  0.7780.76
FISD 10  HI(4). H2(2). H9(2). H10(2) 0.8000.65 SCDZ 10  HI13(6). HI4(2). HI5(Q2) 0.6220.46
FIXY 5 HS 0 0 SCLD 6 HIl 0 0
Gzz] 10  H2 0 0 SCHL 10 HIl4 0 0
GZNZ 10  HI@3). H2(7) 0.4670.24 SCXY 10 H2 0 0
GZTJ] 10 HI9(7). H20(3) 0.4670.12 SCMZ 10  HI(2). H2(5). H53)  0.6890.54
GZML 10  H2 0 0 SCSH 10 H2 0 0
GZBK 10  H2 0 0 YNTC 5 HI2 0 0
GZWZ 10  HI(4). H2(6) 0.5330.28 YNDY 5 HIS8 0 0
JXBS 4  H6 0 0 XZLZ 10 HI6(8). H17(2) 0 0
JXML 10  H5 0 0
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Fig.3 Mismatch distribution analysis of P mume colony
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