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Genetic Diversity and Population Genetic Structure among
Local Chinese Cherry Varieties [ Cerasus pseudocerasus
(Lindl. ) G.Don] Based on ITS Sequence

HE Wen',ZHANG Jing' .HUANG Zhilin' ,CHEN Qing' .
TANG Haoru', TANG Fuyi' , WANG Xiaorong'*"

(1 College of Horticulture, Sichuan Agricultural University, Ya’an, Sichuan 625014, China;2 Institue of Pomology and Olericul-
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Abstract: In order to effectively preserve,utilize and reveal the genetic background of Chinese cherry [ Cera-
sus pseudocerasus (Lindl. ) G. Don]J,we analyzed the genetic diversity and population genetic structure a-
mong 18 populations (total 154 individuals) based on ITS sequence. The results showed that:(1)11 haplo-
types were yielded based on the alignment of 154 ITS fragments,indicating a low level of haplotypes and
nuclear diversity (h=0.559 0,7=0. 001 2) with high variation among populations (h=0~0. 905 0,7x=0~
0.006 1). (2) Fairly low level of genetic differentiation (Fsr =0. 140 0) was found among these popula-
tions, with only 14% of total variability from among populations and 86% of genetic variation within
groups. These results suggested that founder and bottleneck effect produced by domestication and recent

reduction of population probably affected the genetic diversity. The long alternation of generation and short
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history of differentiation may lead to a low genetic differentiation among populations. According to these

results,a conservational plan for sampling or preserving fewer populations but more individuals from each

population for the species was proposed.
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1 E Rk (Cerasus pseudocerasus) 8 5 Fl 4 A
FaE, #E T 3% #% Bl (Rosaceae) #2 & (Cera-
sus)H L FE i E LB T S T3k 3 000 RAEZ A
2 T FL DY AR B B A b g — B, 2 b B Y
R B RN 2 —

AR BE AT TG EA #2220
7oK & R A KK 3% 2h 2% . A 1 P Bk A L
PR 2~3 AL, 4~5 A 3O &2k GE
IO BT P ) (5 A ARG 1) SR LA Y
Jee R T A 5. fH 2 K LK o AR R R D
CEH AT 2~3 @) A P2 Sl i EAR kR 32
BN A AL 2T X AN PR O B - s
SR MR R by RS A AR . R B I S
AT PERHO B A 4 [ 104 B4 B Ak 3% b [ ARk
FPT BAEAR Z AN AFAE . I B F ) — Bk Ak
B b W F R B (Cerasus avium ) R IATH A
337y, — @ FE L b el 1 R B b B AR b 5T A I
FL e o PR T e v [ PR B % a5t 4% 22 R M A RE
A 358 1 5 K B TE AR FVBIE 5 DA Ik Ay v ol AR K 1) £
MAHRESZBEEE. MXHRCAHRZMR
i, RFLP™  RAPD™ [ ISSR™ f1 SSR*1, {H
TWFFEREAR WE T T B LSRR AR B B 1 . H i
XS e AR MR A R ) A A e A R G v [
B 38 1 22 R B = 4 T A B R IR PR A
PRI S SR G B 5 R o0k Rk 35 b el M 110 st A
Z R SRR A% S5 R AT T R APEAN . X T
SE B A Y BT R OR3P SR W I G LR A 0k AR
PRI R A RA AR EE R X

12 B A Bk R %% 5% 8] B X (internal transcribed
spacer.ITS) & fii T & # DNA (rDNA) | 18S #l
288 PN 2 8] i) D B 32 AL AE N e sk BB X 1
(ITS1).5. 8S rDNA | A #% S Al fa X 2 (1TS2) . Hovh
ITS1 F1 TTS2 AE Ry 3F g % X, 7K 52 (14 3 b % 5 5 )
BN A AR RN ITS KB A I 4 78 Al 4 2%
RERGEHAL S KT W) b 5T 5% I8 5 5 AR 37 A= )
SRR A EEE AT 7 AR B R
ML S E T O A T iz i Y R TEAR s k)
4 o 5 % AT 5T T R LA

AFFEA A ITS J7 51, xF A AR M 18

AT B P PR A AR O 1 3 A 2 R S AR A
SERIUEAT A0 M. LA N DNA 51K P b T itk 1%
Hh ] AR 5 U g A T st O b AR B AR O B
T A A S L BRA R ) DR A A S PG s T
Fol S A LI AR AR

L APRAT %

1.1 RERME

£ 2009 ~2013 48 5%} v [ FE Bk 5% I 4 T 5 55 1Y
FER b AR B A RN B Oy X S R A 2 e
PEAE 32 00 A1 DX R 18 AN A8 K o 1 M Bk A A 3 A A
R ER (R 1) o DLFBR N B0 SR 5 4 o v A2 8
Bk I 48R I Y [l S = A
1.2 5 DNA $2EU.PCR ¥ & & il FF

BIEH 4] DNA $2HCR i CTAB 32, 312k
FE A 7K I (] 3 2 R SR/ S I S i IR 4
B, 5 700 BB o0 L3 0T S 45 - Boxt CTAB
HBA TR A ITSHE FH 51 1TS5 (5" -GGA-
AGTAAAAGCGTAACAAGG-3") Fil ITS4 (5'-TC-
CTCCGCTATATGATATGC-3OM 47 B iy ITS
FBH) PCR 4734, W AR R K 25 pl, 1 4F 10 X
PCR buffer (10 mmol « L™ Tris-HCI pH 8. 0, 50
mmol « L' KCI,1. 5 mmol « L' EDTA)4. 0 pL.
MgCl, (25 mmol « L") 2. 4 pL,dNTP mix (10
mmol « L ")2.8 pL IER5I ¥4 3.5 pmol « L',
1.5 U Tag DNA R4 8 (b at KA LL K& 30~50 ng
DNA il . ¥4 s #2 )7 o 94 °C #2428 ¥ 4 min,
94 “CASME 45 5,53 “CHEME 90 5,72 CIHEAf 70 s,k
32 MG . B J5 72 ‘CHEMH 10 min, PCR ¥4 /=9
28 1 00356 W R HhL VRS I 45 s I 3 B TR I AR R
K2\ R34 51 Py 2E 47 1 RSl 5 X FAR 5T
I A R E Y T . X R R E &4
L& GenBank ARG 75 (K 2).

1.3 HERW
F)F Lasergene 7. 0 443 J #) SeqMan 2%
X IE 27 81 3347 PF 4% . 3 2 B Chromas 7 41 1 [&] %)

PR AT N LR IE. H] MEGA 5.0 B {1
Clustal W J¥ # 47 Z F¥ 51 % It . # ] DnaSP 5. 1
AP R A BT A ) A A B (D



33 i 3CLAF T TTS F7 90 Xk 3 o AR B ikt A% 20 1 S LR Aot A2 S5 M B 20 b7 465

B ECH (S) VR R Z AR (h) S R 2 1
() 55 8% ZREERR AR AT 1T 5

K F A Network 4. 2. 0. 17 H (i 5 K 20
X BT AT PR AL P B 04 T P B 2R ) LR L ) 4%
BT+ 5 FH 3 AL B0 f #0002 A5 B PR (9 SR % e & . A
FH SAMOVA 1. 0 #E ™ S 047 1 1 b B8] 43 11 25
] 5> 7728 S dr . B K=2—8. &M ¥ % i
100 YK Ay A5 U005 I 560 TIE 4K 388 J5e K1Y F oo (K B 22 B
320 T PR R I 1) 3t % 1k R 8 (Fse) R
Arlequin 3. 0 # A HEATIF 55 AR H w1 43
FAR S A HT AR (AMOV AT 43 Bl Ak 5 Fir 45 B 14
Fe SAMOV A Rl 73 14 35t 4% 48 S5 10 sk 26 DL B A
AL AL B [ E TR B (Fer W Fse M Fer) s BT 51
HEAT T 1000 YR BEHLIAE 1 2 E PR 56

K H MEGAS #%44+ K-2P(Kimura 2-parame-
ter) ML TR G) 18 AN B AR i AT 38 A% BE B 1T R JF R
1 000V 5 52 1 e At e EA 7 B o AGE I T A5 199 3 A
PR B S I SR 4K #% N-J (Neighbor-Joining) ¥ # 17
RHo M. A DnaSP 5. 1 844 xf B 43 B A4k 17
Tajima’ s>\ Ful2" () v ¥ K5 5 . 7 F) F§ DnaSP 5. 1
PR BT AR AR ) 3 A B 5K 0 AT A I 43 A o A

(mismatch distributions) .
2 HHRS50r

2.1 IS A SEESH
X 1 18 Ak 5 Hp [ A Bk Fb 5 A A 1) 154
26 ITS 3 (4u 3% 1TS1.5. 8S 1 1TS2) 47 £ 51

JEFIEE XS, 245 B4 BE Sl 703 bp fdEE  Horfr ITS1 i
ITS2 JE g b X B 4303 & 227 bp H1 276 bp, % IX
BOY O E & GC BT MR ik 2 of SR 1 R i JE (703
bp) 4 58. 8%, FTA5 154 4% ITS 1y 703 bp L
ME] 19 SRR A AL 5 B 2. 7%, K
AR A /B H B, Ho TTST DX s il 21 4
LS 47 s, 5 TTSL FHI0 1. 76 % , 1 1TS2 [X 45§
ARG ] 15 AR S8, R B 5. 4300 (3
2)o 19 MR R AR S A7 s AE 154 AR b Sk
T 1L AR o s AR T H LR A AR R A
O3 SR AT e AR T AR AR A% A A
BAERL, ST H2 RZ 400 T 13 SRR 7
SN (BD B R il 2. HAR LG H
A7 AE /D BN T A v R 3 S B AR A 1 A
(F1.EH D,
2.2 BEBEESHEESW

XA 18 A FEIR R ITS i 51 B 45 B 2 4 Pk
(h) RAZAT B 2 K Go AR I 25 5 (R D 2 . 3%
5 v ARG R 5T 2 B AR 9 38t 1% 2 AR MK P (h
=0.559 0,2=0.001 2),1fij H 84 BEA 8] 514 £k
PR R BB R 2R (h=0~0.905 0, r=0~
0.006 1), Hrof A LR A CTH) 3 /5 3% B (LY)
K a A t (MS) f R A 2 1) —Fh o f 2, R 3
WA 1 ZREPEKE (h=0,2=0), Tk H &
M5 BE CGY) FT 1l 4R b7 (W) (19 BE £ & i 2 1)
PAAEI SR M R B (G YD) B R 6 B0 M 05 3 1 3 1
ZREPE K- (h=0. 905 0,x=0.006 1;3 1,[& 1),

F2 ETISEINN IS AREPEERBTH LM EEEHNFIERUR
Table 2 Variable sites from the aligned sequences of the ITS spacers in the 11 haplotypes of C. pseudocerasus

B R 7% S i & Polymorphic site P
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HY T C . C ( ( T ¢ T C ( KF241102
Hlo G . } C KF241128
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T B A AR 510 LU X LS A HL B 3 Sk BT 3R M T R S 00 A I 3 1 6 R T R P B A L,

Note: All sequences are compared to the reference haplotype Hap 1. The number at the top indicates polymorphic sites. Dots represent nucleotide variants identi-

cal to the first sequence.
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Fig.1 Geographical distribution of ITS haplotypes for 18 populations of C. pseudocerasus

Different patterns were assigned for each haplotype accordingly to the legend at the right

side of the figure. Population symbols are identified in Table 1

Bl 2 BT ITS Fpal Ay 18 Ak o B R (A ro B0 B 150 2% vpr ) 5]
T8 B £ /MR 2 25 B 28 A B3R s T P AN TR A 2 R AN T o R
Fig. 2 Median-joining network of ITS haplotypes (H1~H11) .for 18 populations of C. pseudocerasus

Circumference size is proportional to the haplotype {requency. Different patterns

were assigned for each population as shown in the key
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Table 3 Fixation indices corresponding to groups of populations inferred by SAMOVA for 18 C. pseudocerasus populations

K i K value BEAR 4340 Population grouping Fer P {H P value
2 (B]) (XC,YA,MS,PJ.SM.HY.FL,HZ,FP,TH.GY.ZZ,LY,TS,WF,BC,SN) 0.277 6 0.054 7
3 (B)) (GY) (XC,YA.MS.PJ.SM,HY.FL.HZ.FP.TH.ZZ,LY.,TS,WF,BC,SN) 0.307 2 0.002 9
4 (B]) (GY) (XC) (YA,MS,PJ,SM,HY.FL,HZ,FP,TH,ZZ,LY,TS,WF,BC,SN) 0.303 8 0.000 0
5 (B]) (GY) (XC) (HZ) (YA,MS,P]J.SM,HY,FL,FP,TH,ZZ,LY,TS.WF,BC,SN) 0.2935 0.000 0
6 (B (GY) (XC) (HZ) (FP) (YA,MS.,P],.SM,HY,FL,TH,ZZ,LY,TS,WF,BC,SN) 0.283 2 0.000 0
7 (B (GY) (XC) (WF) (SM) (YA,MS,HY.TH.,ZZ,LY,TS,BC,SN) (PJ,FL,HZ,FP) 0.273 0 0.000 0
8 (B]) (GY) (XC) (WF) (SM) (MS,TH,LY) (YA,HY,ZZ,BC,TS,SN) (PJ,FL,HZ,FP) 0.277 0 0.000 0
R4 BAREFEERBFENSFERIW
Table 4 Analyses of molecular variaton (AMOVA) of 18 C. pseudocerasus populations
5 EL -5 Al R A E N A P e
L% A A Sum of Variance  Percentage of - i 45
Source of variation df e Fixation index
squares component  variation/ %
BEAE] Among populations 17 21.933 0.088 9 14 Fst=0.140 0(P=0. 000 0)
All‘ﬁ‘ﬁﬁms BEMR A Within population 136 74. 255 0.516 0 86
BE S Total 153 96. 188 0.634 9
411 Among groups 2 11.923 0.248 9 3072 Fer=0. 307 2(P=0.002 9)
SAMOVA 44 2H N #E1KTE] Among populations within group 15 10.010 0.015 3 1.89 Fsc=0.027 3(P=0.000 0)
SAMOVA groups (k1 Within population 136 74. 255 0.546 0 67.39 Fsr=0.326 1(P=0.001 0)
BB R Total 153 96. 188 0.810 2
BJ
TS
FP
HZ
| FL >
77 2
Py z
HY o
YA 2
1SN ;:_
MS ¥
SM R
—|LY
TH
WF
XC 0 5 10 15 20
oY fic X} % 5 #1 Paried differences
0.0020 0.0015 0.0010 0.0005 0.0000
3 1% §1i 25 Genetic distance lzl 4 18 /I\ﬁi%qj @*%Hhﬁﬁi E"J%Eﬂﬁ%ﬁﬁ*ﬁ@

B3 AT K-2P L EE s i 18 Akt
AR A N-T R
b R st A BE S B R 4 5 ) 3% 1
Fig. 3 Neighbor-joining (N]) clustering of 18 populations
of C. pseudocerasus based on K-2P genetic
distance of ITS sequences among populations
The scale is the genetic distance; Population

symbols are identified in Table 1

B A B 3t 4% o Ak . 67, 39 Vo st AL AE 5ok B
HEUR B (Fsr =0. 326 1,P=0.001 0) , 2H P BEAA ] f14
WA B 1.89% (Fs. = 0. 027 3, P=0.000 0),
L IA] L A7 72 8 K Y 38t 4% 43 A (Fer = 0.307 2, P=
0.002 9, 5 fEAE 1 30. 72% (K D,

18 A THEA T 88 F 445 ] 1) 3t % 23 Ak o0 B 45 2R 3R
W B O ) 352 1% 20 b R B Fsr R R A2 4k

S LA I 40 A i 2% . R 2R A8 767 A UL I 4 A 2%
Fig. 4 Mismatch distribution of ITS sequences
in 18 populations of C. pseudocerasus
Showing the observed pairwise nucleotide site difference

(dotted line) and expected (solid line) obtained with DnaSP
Fs=0~0.914 8, rfi3fe [ 5% M 5e 45 44 (BID Ay
N B A (MS) [ 1382 % 43 A e R Fsr =0. 914 8,
717 L 535 DU 1|55 YA A (P L 2 75 4 BB A (FP) A e
PEICHREEOR CHZ) A1, 50T IR (B 5 = B
[F] 35 47 76 5 35 s A% 4 Ak . e B ORI 1438t 4% 43 1k
KN HEZBARE GRS,

BT K2P s BB 1 N-J BE AR R 45 L %
BT, 18 AN BEIRTE AL 2R 0. 001 3 A7 & 1] LA 43
R 3 AN BRI 43 3 e 5N B BRI CGY) R g 1|
PG B (XCO) 55 H B BE A 8] 1 388 1% BE B8 4K 49 3
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