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SSR analysis on genetic diversity of peach cultivars and comparison
of different genetic similarity coefficients
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CHEN Qiyang ', TANG Haoru', ZHANG Yong '
(1 College of Horticulture, Sichuan Agricultural University, Chengdu 611130, China;
2 Guangyuan Academy of Agricultural Sciences, Guangyuan 628017, China)

Abstract ; [ Objective] To develop SSR primers based on peach ESTs in NCBI database, analyze genetic
diversity of the major peach cultivars in Chengdu plain, investigate the applicability of different genetic
similarity coefficients in SSR analysis of peach, and provide references for research on peach germplasm
resources. [ Method] In total 100 pairs of SSR primers selected from NCBI-EST database were used in
PCR amplification for 12 peach cultivars with various morphology. Twenty primers which had high poly-
morphism and stability, and evenly distributed in eight linkage groups were selected for PCR amplification
of 40 peach cultivars. Five genetic similarity coefficients were used to analyze the amplification results.
[ Result] Using 20 SSR primers, 68 polymorphic alleles were detected. The number of alleles per locus
ranged from 2 to 5, with an average of 3. 4. The polymorphism information content ranged from 0. 36 to

0.73, and with an average of 0.54. The Jaccard genetic similarity coefficient ranged from 0. 106 to
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1.000. The Cophenetic correlation coefficient (r,) of Jaccard coefficient was the highest being 0. 772,

followed by Dice coefficient being 0. 719. The consistency of consensus trees between Dice and Jaccard

coefficients were the highest with CI_ being 1. 000. Nei’ s gene diversity index was 0. 603 and 0. 374

respectively at the species level and the level of different classified groups, the corresponding Shannon’ s

information index was 1. 041 and 0. 591 respectively. The 40 peach cultivars were firstly divided into two

major categories which were ornamental peach and edible peach, and then subdivided into different types

of groups. The clustering result basically coincided with the traditional pedigree. [ Conclusion]The SSR

primers developed based on peach ESTs in NCBI database have high polymorphism and can be used for

SSR analysis of peach. Jaccard and Dice coefficients are the most appropriate for SSR analysis of peach.

In general, the genetic diversity of peach is abundant, but variation of the honey peach group is relatively

low, and germplasm innovation of this group needs to be improved.

Key words:peach; genetic diversity; genetic similarity coefficient; EST-SSR; primer screening
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1.2 5|¥pigit R ifi

M F MISA (http://pgre. ipk-gatersleben. de/mi-
sa/ ) %) NCBI £4Jsi & ESTs 3 4b P IS 4514 EST J¢
GUFEAT SSR AL EIER WIS SSR (L f HI s o kA
S IR EE A EST-SSR 514y, # RARME Ny : —
R R i 52 R e 14 e /D Hi S KO 6 W, HLITJ B 7 51
/INF 100 bp, X J5 Al A Primer3 453k (http://source-
forge.
er3-1. 1. 4-WINXP. zip/download ) i 11 EST-SSR 5|4,
B ARIES < 2R /0N 100 ~280 bp, 51 18 ~
27 bp, EPEIREE 57 ~ 63 C, BRI WA 2=/ T
3%C,

FIH] UltraEdit i fF X5 H NCBI R 219 Bk 43 4k A
HIPF AT AL B, BAKTT ¥y AR P R scaf-
fold_1" . “scaffold_2” . “scaffold_3" H % “scaffold_8”,
I3 B SR I BURE I A6 A, PRI 5 1 9 P )
TEBA PR, DU E & 5 | e & SR B /Y 20 A3 1
UL, IG5 S g Rk v 51490,

1.3 DNA 2% 5|4 PCR IGiE

KA CTAB 242 DNA, PCR "3 7 Bio-rad
DNA Engine Single bay PCR {¥ ( Eppendorf, f&[E) |
P47 SSR-PCR R AL 10 x 10 "mol 5[4,40 ng
DNA #i#¢,2 U Tag DNA R4 f,2. 5 pnL 10 x Buffer
(% Mg’*),7.5 x 10™° mol dNTPs, 50 x 10 ~° mol
Mg** 3£ 25 pL R FR . W T K :94 C HiAE
£ 3 min;94 C7A5 1 30 5,57 ~63 CiEk 30 5,72 C
FEAF 1 min, 32 PMEFR;72 CIEM S min; T4 CHRAF
20 min, f4 147 P, PCR 444 Y411 80 g - L™
AR 5 P A T P 5 1 R VKR A T 4 2, AR e AR
THWN IR, B IIE .

1.4 HEHH

FIH PIC_CALC #1453 SSR i 2 55 B &
## ( Polymorphism information content, PIC) , %5427
PR RO PEO AL R B G B A NTsys-
2. 10e 1555 BRI R B (3 2) , T AR A AL
44775 (Unweighted pair-group method with arithmetic
means , UPGMA ) @57 A 1) R G . FFH Mantel £5;
510 4 Bt A ML RLE % ) AR 567 5 SRl Cophenetic
BRI IER B R K (), R TG 56 2R 26
T3 VRN R 35 A AR DL [ 1] A4 480 5 00 B8 5 SR 1] CON-
SENSUS-consensus tree f 3R 31520 52 254 R (K] 28 S 4%
— 8 % ( Consistency index, CI.) , DMt R4
IR AR — B

net/projects/ primer3/files/ primer3/1. 1. 4/ prim-

MRS, A JE T SSRBRCHIBE b s A AR AT S s AR (D) AR L 4K 41
®2 AREBERUREHNITERE
Tab.2 Calculation methods of five genetic similarity coeffi-
cients
LRSS AR X ]

Simple Matching (SM) (a +d)/(b +c)

Jaceard (J) o/{[(a+d) +(b+c)] -d]
Russel and Rao (RR) a/[ (a+d) + (b +c) ]

Dice 2a/(2a+b+c)

Phi (ad-be)/ /(a+b)(c+d))(a+e)(b+d) (-1,
Da kadath i, j 2AEFHD AT i A 5P
¢ RG] B RN R d AT RA i EHRA A

2 #ER5HH

2.1 SSR 5|k R ELER

MR T A 1Y 80 797 45k EST J¥ 41, BRI 5T
HMITARI 9 965 4%, F4R 11 70 360 5417 38.2 M
FEE, kR AR 16. 8% ; HLAG AT 12 519
A~ SSR A7 s, A s SR ARN 14, 6% o ] Prim-
er3 BEHUN 12 519 255 A SSR i 55/ EST J@ 41 b i%
T 71306 X A HRRE LA SSR 54, FIHREHL
Gy IETRE ) J5 v, $i B A AL ) B A (S ~ 10,
10 ~15.16 ~20 .20 ~25.25 ~n) ¥ IR EHE 5
Yor 5 1, 3 5 dH rp EAT A BORH [R] 50 (4% 20
X§) 2100 Xf51#¥, A 12 A [RE 25 /9 Bk i Fh
(FRRE FLL0%E Sk 5T G T 4L 22
B TR SRR LD B R A ) X 100 X A H
2 SSR 51 WitAT 1 9l , 97 3 45 R e W1 45 0 5 PR 4K
=3 15 43% 9IS TR LR . M UltraEdit
B AXE H NCBI R 2k ik 2 3L R 41 3 90 i 47 Ab 22
E T &G UITE R B3 1G OL, 455 51 W) 5k
SO TRE S 20 XA T 8 AN IEBURERY L AE L
ERHEZ R tEm s (K 3) IR ET
15 X 40 Bk FIETT PCR &3

20 Xf SSR 5P 45 % (55 3) o, Ay 4
th 68 AN A 07 S5 AV A, BT 5 | 4 S5 R
WE R 2 ~ 5, X 5 Y G 1 20 3. 4 A2k
o, ZBME R A5 (PIC) 4 0.36 ~0. 73, F-3¥{H
0. 54, FRBIXLE5| Yy PIC EH 5 , 7] I T-Hk A 5T ot
PRI % E AT
2.2 BEEHRCEESH

LT AN [R] 358 4% ALY 800 o st 4% A B 46
WA R JO6H L ) A O R BGEEAT I AR B 45 2R (R 4)
W7R, 2% 22 BCIE] 8O0 1Y AH OC 2R 8028 8 oy 0. 861 ~
0.996, SM Z %5 Phi ZE0HH M fe s, M 0.996;
RR 2505 SM Z2BUH A%, 4 0. 861,
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Tab.3 Information of 20 pairs of peach EST-SSR primers
ElkZ| 519751 (5'—>3") =R ALY Y/ bp R ZAMRIT O 28R HERE

DW344741 GAAGCACTGTGGGATTTGGT  (TA)17 173 0.73 scaffold_1
AACGTTCATCCGTTGGACA

DW346224 TTTCTCGGATTTGGAAAACG (GA)24 154 .70 scaffold_1
TATCACGCGCCATAATTTGA

DW345934 CAATCGTTCAAACACGCATC (TC)17 259 .37 scaffold_1
AGGGCTGGATTTTGGTAGGT

DW343823 ATTCCAGAGCACGCTTTCAC (TC)13 180 .55 scaffold_2
TGCTTCCTGTTTGGCTCTTT

DW344625 TTTCCTCGTGATATCTGCCC (AG)14 181 .42 scaffold_2
TCCATTTTGAGGTGGTGGTT

DW347146  AGTGAAGATGGTGGGAGTGG  (AG)15 258 .56 scaffold_3
TCTTTCGTCTCTTCCTCCCC

AM289990 TCAGTAATTACCATTCAGAACT (TC)27 230 .44 scaffold_3
CGCAGCCCAAATAAAATGAC

DW347571 TCCTGCAGAGATTTTGGACA (AG)29 172 .60 scaffold_3
TGCTTTCCGCAAGTTAAAGG

DW346505 AGCGGATTTGTTTTGTTTGG (AT)12 209 .68 scaffold_4
CAGGCTGTTACTGCCACAGA

BU041775  CTCCTCACTCCTTCAACTCATT (CT)18 230 .58 scaffold_4
CTTTAGCCCATGCAGAGAGG

DT455234  CAACCCAGAAAAGCCAGAAC (CT)15 125 .51 scaffold_4
TGCAGGGGAATTGATTTAGC

DW342538 TTCCAACCAGTTCCTTCTGG (CT)24 233 .59 scaffold_5
GGCTGTACTAGAAGCATTCCG

DW341234 TCGTCAGATTCAGATGCAGG  (AG)19 142 .58 scaffold_5
AAAAGTTGCACCACCACCTC

BU041198  TTGCCAGTTCATCATTGTTTG  (TC)18 200 .52 scaffold_6
ACCATTATGCCTTGGTCAGG

AJ826975  TGTTGCTTTTTCAAGTTGCG (AG)17 168 .36 scaffold_6
AAGGTTTACATCAGTGCCCG

DW345117 CACCACCACTTTCACCTTCA (GA)29 273 .52 scaffold_7
CAAATTTTGGGTTCCCCCTA

BU048891  CTTTCTGTCGTTCCGCTACC (TC)8 147 .68 scaffold_7
TCGCTTGAGACTGAATGACG

BU040491  ACCGCAGCTGCTTAATCAAT (AT)9 166 .51 scaffold_7
GGAACAAATTGCGAAAAGGA

DW344783 TTTGGGCCAAGAAAATCAAG  (GA)17 227 .38 scaffold_8
CTTTCACTCTCGCCTCAACC

BU044962  TCCCGATCTGAGACTAACCC (TC)19 195 .59 scaffold_8
ATTCGCTCCAAAAACCAATG

1) 465 MW ESLF A BB E L7545 I 8 F A 1% 750 09 & ZORE
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Tab.4 Correlation coefficients of genetic similarity matrix

based on different similarity coefficients

R R % Phi SM Jaccard RR
SM 0.996

Jaccard 0.976 0.959

RR 0.898 0. 861 0.954

Dice 0.982 0.963 0.990 0.961

TR 35 AL AR, R E ) UPGMA R GRS — ik 43
MrEs R (K S) BoR, REWN —BERE(CL) A+ T
0.474 ~1.000, Dice £%{5 Jaccard ZELHI R FE W
— Bt , CL O 1.000, 2 H] 2 D REGERY R4
Ry —8, mIRE RR B85 SM 24, CL,
0.474 . FRGEW ) — Bt 23 B 45 R 3R AN [R] 1) 33t 4%
FAL R BGHAT IR, A RAFAE B R 22 57

x5 ETAEMBEMRER UPGMA RERE—E IR

Tab.5 The consistency indexes of UPGMA system trees
based on different similarity coefficients

Ve e g Phi SM Jaccard RR

SM 0. 868

Jaccard 0.974 0.842

RR 0.500 0.474 0.500

Dice 0.974 0.842 1.000 0.500

5 AL AR R B B 2 2R AR B, i b ] 352 4%
FILBETE UPGMA R P A A RUF IR I, & &
By R BRI OC R () AZZ 1R 2y 0. 660 ~ 0. 772,
H Jaccard %00 r, Fx K, SN 0.772, Dice PHI,
SM 1 RR &%ny r, 437k 0.719.,0.709 ,0. 708 FiI
0. 660,

2.3 mIfESHEESH

FIHT Jaccard 35t 1% AH AL 52 B0k i b ] 382 14 A
IR HEATHAA, #57. UPGMA ARG (K 1) .

20 XF 51 WI1E 40 Bkl BT E 1Y Jaccard AL IR
29°0.106 ~1.000, jbFf“ e i 5% F0 ¢ 2T A W8t AE
L FR B/, 2 0. 1065 * Bty F° LL7 Y82 % A
RLRBR K, 1,000, dy & 1wl fEAH LR ECh
0. 300 I ,40 Bk it B 23Sy 1 WL BB i b A0 Ak
i 2 AR W R B T B A AR 5 A% i
AR (6] — ST it P TR AE — B, A0 b & A
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FILZRECN 0. 360 I, Al iAok r 6 4o 55 1
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5 T ZH D06 45 6 A~ Bk it A FD 1 /> 0% Bk ot il 5 565
IV 2 A4G S ASREABES R, L D ek A A 14~ H
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W24
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Fig.1 Clustering analysis based on Jaccard coefficient

BRI Nei” s J R Z AR PR 45 BT K-
FIZEREKF-23 5124 0. 603 0 F10. 374 0, FEEHEAKT-
e, BB R Y R 2R R AR,
0. 858 4, BRAVAELS 1 A~ Bl A I Mk 2 B (0. 315 8) |
HIBEEHE (0. 236 8) FI 7 B BRZEHE (0. 250 0) Hb, K%
BEAYSE R Z R TR B (IR, 2 0. 369 7, ZKE Bk
ARG FE 5N 2 A BE L 5 AIG, 43 5 0.398 7 AR
0.310 7, ¥ 3 A% T Fp 2% /K SF- %9 0. 611 0 F1 0.405 0,
Shannon’ s {5 B85 5 2 [ 2 FE PR HiCE TE AR OG, 28
REAYSE R Z R FE B0 Ry, . Shannon” s {5 B8 40H
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Tab.6 Genetic diversity levels of peach cultivars

SR pyi SR 22 G WG Nei's SR ZH M54 Shannon’s {F B HEHL

KK K ERE 0.310 7 0.398 7 0.369 7 0.6222
Ik 0.6316 0.631 6 0.315 8 0.437 8
ok 0.337 5 0.446 4 0.390 6 0.623 6
Tk 0.461 4 0.420 6 0.384 9 0.614 8
A R Bk 0.4825 0.5190 0.466 4 0.751 1
FHk 0.473 7 0.473 7 0.236 8 0.328 3
TRk 0.386 4 0.5232 0.499 4 0.858 4
7 bk 0.500 0 0.500 0 0.250 0 0.346 6
TRk 0.404 2 0.518 8 0.452 4 0.7350
Ly 0.443 0 0.492 0 0.374 0 0.591 0

Fh K 0.405 0 0.611 0 0.603 0 1.041 0

3 kSR

Bk EST-SSR J 324 7Y I FALAZ T R 31 7S A% 1 iR 3t
159 Fp, Horp “ & BB EEF 55 &K, &
36.43% ,Hig s oy 77 AR S AN B 5 1 ) 2 35 Pl
B o Agnh 40 ks AN TE 20 4~ SSR A7 A5
R AEYHE Y 68 AR, BRI YT 3.4,
52T A 47 Ak SRR EARGE Y 3. 4 MR,
T AT S AR 135 (ypbFh i rp S35 | 9
W 5. 68 MR . XIFAMUERA LR P
S Z ARG, RS ERUE I T AR R i it 25 o
K, EHREEE, BAESY HHE 35 &,
A 20 XF 54 PIC -3 28 0.54, HZ A4 h
100% , A W Z S EFE .

Murguia %“ﬂ @ﬁﬂﬁ%%ﬁ%ﬁj\*ﬁ, f8 H Jaccard
Fl Dice AL 53290 FDAE FANH LS A8 T 7 A= 45 2R
Bj—3, AR5 Dice Fl Jaccard Z £ I AHIE R AL
0.990, HWi# 1Y RG M —BHEFRECh 1.000, H
Jaccard ZEUH) r, BT Dice 250, FTWH _FHWiTER
FRATREAHL, {H Jaccard LAY R 245 55 HAH IPE
ZEAERE [ [A] AH G R /5 T Dice R41. Phi F1 SM &
B IR EE IR 5 I b5t A% AH DL AR [ ] 1 4805 5 Dk
T Dice 2%, RR RECAIE T SSR Hric oY £ 4l 43
B, Heor, S i, HARSEO 22 S 8GR K, i EE T RR &
B A AL 235 +) R 4 v el Jo ) 358 4 AH 0L RE Y I %
. BAK b, Jaccard FlI Dice F %03& & #k 9 SSR
G307 o

Nei’ s FEPH 22 FEPE 48 800 V7 R BT 8t 15 2 A6
(R FE G by, B b 45T 2004 HGE BN £
FEVERS B K- E o4 0. 150,2007 4R 4
12014 AFBILA A7) G 00 1) Ao 2% 7K SF- Fg 3 1)
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