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Construction of SSR fingerprint for ornamental peach
based on primers “random combination”
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Abstract ; In the recent years, the nomenclature of the cultivars of ornamental peach in China is falling into mess under
the rapidly increasing of new cultivars. This makes it more and more hardly to deal with the market regulation. Mean-
while, there is no statistically unified scientific standard for the methods of constructing SSR fingerprint in research com-
munity, especially for filter the core primers that consisted of the finally unique group, the concrete operating procedures

are plenty, variable and mess. In order to explore the statistically unified scientific method for filtering the core primers
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of the finally unique group and construct the SSR fingerprint for experimental ornamental peach, we selected 35 pairs of
SSR primers reported previously to test on 22 ornamental peach germplasms. After PCR amplification and analysis firstly,
8 pairs of primers among them with high polymorphism called “candidate primers” were detected 31 polymorphism bands
in total, ranging from 3-5 per pairs of primer. And the 8 pairs of primers gained 0.458—0.668 in PIC values and 1.374-
3.340 in MI values correspondingly. Secondly, we analyzed Cj.C:.C) -+ successively by “random combinations”
method, obtained 3 different primer combinations consisting with lest of primers called “candidate combination” , which
possessed the strongest discrimination ability. All of the three could distinguish 18 accessions. And the 3 best primer
groups were not consisted with the series of primers which possessed high leaves of PIC values, MI values or high num-
bers of alleles and so on, but a series primers which possessed an high leaves of complementarity. Lastly, the combina-
tion “4-3” (BPPCT001+BPPCTO015a+BPPCTO17+BPPCT025) , which possessed the most polymorphism bands in total
of the primers among groups, was finally chosen to establish the fingerprint for the 22 ornamental peach germplasms test-
ed. The rerults showed that to filter candidate primers according to routine polymorphic index could select the few pairs of
primers which possessed the strongest discrimination ability per pairs of primer; to filter candidate combination according
to “random combination” could furtherly select the few compound modes which possessed the strongest complementarity ;
to filter core primer combination according to numbers of the bands in total of primers among groups could finally select
the unique group which possessed the largest expandable sex. Therefore, “3 steps” for candidate primers-candidate com-
bination-core primer combination was advocated as a scientific method to fitter the core primers of SSR fingerprint. It did

constructed the SSR fingerprint for the 22 ornamental peach germplasms tested, and would provide a new approach to

36 %

construct SSR fingerprints for other crops.

Key words; ornamental peach, germplasm, SSR marker, molecular ID, primer combination method

SLE Ak ( Ornamental peach) XFBEAE , J& T35 7%
B2 EAY) , 458k ( Prunus persica ) DA A5 Hr
G 2R Al (A ZR e A 3R A2 XL, 2010) , 4 * 4B 1L
M S, Bk R E TSR 1 E] 6 000 ~
7 0004 Hi (45T I I 1 (PEAR AR A R &, 2001 )
7 LAAE WA 1 O 5 B 76 R AT & 11 ( B¢
TR, 1985) , Bk AL &b F 2] 38 48 © 2 B R w6 B
(BRI AR, 1985) o WL AR AE [ Ah A FE 52 3]
TR, H R J s K N 45 b, e WS ) SRR Z 5 TR
ALK T S A AR I ( Everett, 1967) o WLF B
WEFK I AR ST K E &5
R UR 4 2004 4R — RG24 267 kAR
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fifiz5 SSR (Simple Sequence Repeat) #5ic#EA
[P A BRI TT &, SSR 48 8L [E]3i% ( Fingerprint ) 7E T
HEkEE K, SSR T8 8UIEE & F A SSR ¥4 4%

7 R BT ST R S B AR AR B —Ff DNA 43118135,
BRI T B3I ( Molecular ID) o 2005 4F, SSR #ricd
PRVERRTER AL 1Y DA K 52 50 58 ] 1Y) /o 1 2 1R 5%
PEHAE R T E PR i MR 3 2H 2L (UPOU ) B
M HCf € Sy # A R 48 S0 P R AR T i
(Jordens,2005) , ¥ BBZH A% SSR 48 8C IR Fr ds 19 51
P ] DLy A RS R RS | 5 . RAETE
%{j&ﬂ I/Jiﬁ/ﬂu‘ﬂ @J 1984 ﬁi’ % iﬁ’f?%% Jefferys et
al(1985) T kA% AR/N TR DNA 5 A4 DNA
MU J B 1) 2 527 B 2, O LA iy 44 O 48 SCIR1 3
(Fingerprint ) , ‘B &5 B0 (2%) 514 ol B8 & 76 F 5
BT AR R AR IR B AR SRS . (H Ry
AR 12 A0 TP AT 28 22 ) e DA JRORASE (4
JFAE S h R AR T, 2000 4F, $557 4855 (2000) FR5E
AS I AR E N T TR RAPD 454
Kk, 2l 10 RAERY KR, 5 A Gk .05
YA SSR 45 SU Rl 1 1Y 3z 1 v Ok 832 31 9 Bk
EB IR A2, A0 o | A 2 SSR 51 Wi K
B IR Z — TE LML RSB R WG — R bR, R
ZWFFE I DA S A R K] 2 25 1 45 B0 (Polymorphic
bands) . 2 & 15 & & & ( Polymorphism information
content, PIC) FIARIC R 51 #5 ( Mark index, MI) % £
VSRR PR AT R, 10 . RN B4 (2012)
PRAKEEA SR alleles B H REFAZOE1Y), B
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Table 1 ~ Ornamental peach accession in this study

i il FEILRHE
No. Germplasm Main morphological characteristics
1 R W BT AR (R A ZR 0 B (8
‘Hechun’ Tree upright; leaves green; flowers rose type, pink
2 sl RSN Ry AL i FAR U
¢ Chunyan’ Tree upright; leaves green; flowers single lobe type, pink-red
3 C L W TUIRTY A5 ()65 e, R A BOIR AR TUAGAE Y 21 68
¢ Shouhong’ Tree dwarf type, short internodes; leaf green, leaf margin crisped; flowers plum type, red
4 iy WU EL ST s e AET H 22 0 20 LB
‘Erse’ Tree upright; leaves green; flowers rose type, pink and red, pink-red jump sticks
5 PN REBUELST M2k 0 (B A 20
‘ Renmian’ Tree upright; leaves green; flowers rose type, pink
6 R UEAN Ry S I PR R S C Rk aw e s A R i)
¢ Manshanhong’ Tree dwarf, short internodes; leaves green, flower peony type, red
7 JEEN MU 2 (0 BT A Y, 1 (A
‘ Baichongbanchuizhi’ Tree shidare type; leaves green; flowers rose type, white
8 i S RANERVAY U = SERVIZITVE VI PR i)
‘ Baochun’ Tree upright; leaves green; flowers rose type, pink-red
9 CHRE LSRN WVARA LI = Sa e LIS AN R B i o A K
¢ Jinchun’ Tree upright, young leaves green, mature leaves purple, flowers single lobe type or plum type, red

10 A R BUTEA AL ; -2 (0 LA 00 218

‘ Hongyechuizhi’ Tree shidare type; leaves green; flowers rose type, red
11 SR W BURAY A5 )R 5 e AE R A B8 BORAL 6
‘ Mantianhong’ Tree dwarf type, short internodes; leaves green; flowers rose type, rose-red
12 LSRR G RUNE VAL = SENRPIR UL S SR RN K i)
¢ Hongxiuqiu’ Tree upright; leaves green; flowers peony type, red
13 LLAE’ TN AR (O DG s AETIB ALY AL BT 202
‘ Hongjuhua’ Tree upright; leaves green, margin slightly roll; flowers chrysanthemum type, petals lanceolate-ovate, red
14 ‘HLEY PRI EL ST s 2R 0 (T U By
‘ Danfen’ Tree upright; leaves green; flowers single lobe type, pink
15 grntaEe L EANE VAT LIGU RSO LS AN R R Ao it B4 R )
‘ Hongyebi’ Tree upright; young leaves green, mature leaves purple-red; flowers peony type, red
16 RIEAN S RANE MV U = SERYIRIEA O piVIe iR A NN E R R
¢ Sahong’ Tree upright; leaves green; flowers peony type, pink, red and white complex color
17 ‘HAE WSS AR (0, TR0 4 s AETRUB ALY AR B BT By (2
¢ Juhua’ Tree upright; leaves green, margin slightly roll; flowers chrysanthemum type, petals lanceolate-ovate, pink

18 EANTE P TTEAS L ; -2 (0 5 JETUAREAE Y, A3 21 (8

‘ Hongyuchuizhi’ Tree shidare type; leaves green; flowers plum type, pink-red
19 = P TTEAS L 5 -2 (0 5 JE R RS 21 (8
¢ Danbanchuizhi’ Tree shidare type; leaves green; flowers single lobe type, red
20  HUB TR S TUTRAS L ; -2 (0 5 AL TR SISy (B
‘ Danfenchuizhi’ Tree shidare type; leaves green; flowers single lobe type, pink
21 CARMITERL W RITEAG AL s 2 (8 AERUMEAERY, By 2L 6, (A (ks
¢ Zhufenchuizhi’ Tree shidare type; leaves green; flower plum type, pink-red, pink jump sticks occasionally

22 CPIRIERL MTUTEAL L ; -2 (0, - ZR ARG A ST A0 B 147 ; AE T AR TS By 2L (B

‘ Yuyichuizhi’ Tree shidare type; leaves green; leaf margin serrulate and nearly crenulate; flower plum type, pink-red
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B SCAE(2011) Bh PIC B F Z bR — A R %t 5
RS ekt A AR UNOEIL 7B S a2 S et WG]
Y., 51 AR REE TR T A S e i
PO R 22 R IR e R 2 s YT
WA TR P LA, ST RS [R) b 5 4k — 6 —
AR SCENE L, T80 R ASE S04 38 85 R 1
HAMERIBRANZ OB AL A T SR U, O
A SEG I A Wi KT . ARG T8 7 ik Bl
WKEE S MEFR bR, B AT AR B B i = (514
{ER 20 T AR 51 9 2Z (8] 13 B & 5 5 oAb [A)
L, B0 |90 22 25 AR R B | P 4 51 4 Al
BRI B S

SSR F5 40 1 AN AE T oK (35 04 8 55, 2011) |
KRG (Bt 45, 2014) 88 R SEAVE Y h U T i),
HAER 5 Z B el Z A v A B, BR B SCAE
(2011) 24 176 3Bk A EE T SSR TR ALKl , A4
JEH R SSR e st EIE M s 2 4IL T R S 4 50
ERSSURTIEATiOp Yy i v R e i ST TS B
T 5 AT A BB o ol R £ I FE R A 20
B R, BE (RIMEERESE,2010) | HRE (R
WG AE,2011) | HR AR (XIEEEESE, 2011) (405
1 (E 2% ,2011) %, ZRETIIWAEH
J17 2% 58 K BEMLAL G 51 AR O 5 W 1 i 3515
e DR BN 5 A0 5 1 Rk 07 % T DAL 5 2
R 22 5y WL FRRRR TR SSR e SUEl i

1 MR 57

1.1 #4784 50 DNA $2EX

22 A WLEAE R Bk H DU A R A7 Hoy BHOF
bel IX., T 251 A AL 5T R ARF 2 WE 5 e A b [ ROl
FHEBER M RO 5E . A 43 b 50 301 94 45 58 1
20 NAMA FEH R HEAE (2010 ) XL L BEAS [R5
€8, AEHURIAE (555 E IR E MR 0 FUE b, XT
22 (AT IR (1) o RIS, DA 03 Fif ot v
20 ANAMRFEATIR & IORE , 175 U Z= 4 ok -, ok
FHXIHE(2011) fAL Y CTAB JEHZIUE DNA
1.2 SSR-PCR R Rz

SSR 5|¥K AT Dirlewanger et al (2002) 4R iE 7F
Bk 1Y 35 XA RIS

PCR ¥ 34 £ Bio-rad DNA Engine Single bay
PCR 1X (eppendorf, fE[E ) i1, RN EKR N 25
wL: DNA #i# 40 ng, 51445 10x10° mol, Mg 50%

10 mol ,dNTPs 7.5%10° mol, 10xBuffer (free Mg™")
2.5 wL,Taq B 2 U, il B RARAE AL RHE (b
FOARNA, PHEFEF R 94 °CFASYE 3 min; 94
°C7M: 30 s,3B & 30,72 °CHE{H 1 min, 32 MEIR;
72 CHEMH 5 min, B AGRBEMRYEA TAEY TRE (L
V) B A7 B2 wI AR AL 5 | P (5 FH 16 PR 2R A T 3

FH 8% A5 1 3R TR M Tt i B8 IS FEL DK 435 PCR 7™
Yy, AP AR g vk (R AR A8, 2009) HEAT YR, R IR
IR EE M, A 28 N5 Y7 Bos 460 T
HEY W 2 R A HRIKES SRR, WIS 3 vk
5, LARERS 5 2 A 25 R
1.3 HiEH T

TEARF L IKIE RS RO E b, AP AW IE N 1,
TENE R 0, TEEST B 0, 1 R, Gt 45519
P A PR (alleles B0 H ) (2 8E(S B &
( polymorphism information content, PIC) FlFric %K 5|
%ﬁ(maker index,MI) , PIC B ARX“PICI=1-Y
Pi”” 715 ( Senior et al,1998) ; MI {H 1 A 20 “ MI = al-
leles %0 H xPIC” 15 (Smith et al,1997) ., LA“5|4¥)
i D R B E LI A A, e+ -7
Pzt SSR 484U EIE (RIS, 2011) .

2 HERH4M

2.1 PIBER

VER AP = R PR BT 8 X5 WXt 22
WA T AT (K 2, 3) . 8 X GIWTE 22 I #f
BRI 31 AR, HER R Z AL, 28
B RE SN 100% , BN [ 18 84 257 B IR R 3 ~
5, P X5 Y R 2 3.9 N2 BESW, P
Zotr 2 1 5 %5 49143 )& BPPCT001 . BPPCTO17 .
BPPCT037 .BPPCT015a ,BPPCT025;8 %5 |#)) PIC
{HAR IR 0.458 ~0.668 , F-14 4 0.527 , K/INHERT T
1YY BPPCT001 , BPPCT025 . BPPCTO17 . BP-
PCT007 fil BPPCT023; 8 X} 5| # /Y MI {E 2% i
1.374~3.340, 731k 2.055 , R/ NHERT T 5 K vk
J& BPPCT001 . BPPCT017 .BPPCT037 . BPPCT025 #il
BPPCTO15a, —MEIRFES I YIH R/NHEF AN 58 4
—%.
22 5|MAE
2.2.1 #4Eik A ik 35 X519, BPPCTO14  BP-
PCTO15a A1 BPPCTO17 357~ 1.2 Fl 2 MHERAE 4%
i, Hir PIC fHAUA 0.082 #5147 BPPCTO14 RERS
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Table 2 Sequence information of the 8 pairs of SSR primer filtered

SR TEAN(S-3) g LR
SSR name Sequence(5'-3") Linkage group lempel;:t?lr;négqc )
BPPCTO001 AAT TCC CAA AGG ATG TGT ATG AG  CAG GTG AAT GAG CCA AAG C 2 56
BPPCTO07 TCA TTG CTC GTC ATC AGC  CAG ATT TCT GAA GTT AGC GGT A 3 59
BBPCTO15a ATG GAA GGG AAG AGA AAT CG  GTC ATC TCA GTC AAC TTT TCC G 4 57
BPPCTO17 TTA AGA GTT TGT GAT GGG AAC C  AAG CAT AAT TTA GCA TAA CCA AGC 5 56
BPPCTO023 TGC AGC TCA TTA CCT TTT GC  AGA TGT GCT CGT AGT TCG GAC 4 59
BPPCTO025 TCC TGC GTA GAA GAA GGT AGC  CGA CAT AAA GTC CAA ATG GC 6 58
BPPCT026 ATA CCT TTG CCA CTT GCG  TGA GTT GGA AGA AAA CGT AAC A 5 55
BPPCTO037 AAT TAA CTC CAA CAG CTC CA  ATG GTT GCT TAA TTC AAT GG 5 58
&3 8IISSRIMAIZEHEER
Table 3 Polymorphic information of the 8 pairs of SSR primers detected
25N EZ G brid % EZ3 ity EZ G FRid &
BPPCTO001 5 0.668 3.340 BPPCTO023 3 0.513 1.539
BPPCTO007 3 0.516 1.548 BPPCTO025 4 0.623 2.492
BPPCTO15a 4 0.499 1.996 BPPCTO026 3 0.458 1.374
BPPCTO17 5 0.567 2.835 BPPCTO037 4 0.504 2.016
B3t Total 31 - 14 Average 3.9 0.527 2.055

Bl 1 5149 BPPCTO14 7£ 22 {n LB Ak Fh Bt P 4 45
Fig. 1  Amplification of BPPCT014 on 22 ornamental peach germplasms

K2 514 BPPCTO15a 75 22 {3 WL BT BRA G 14 1 2%
Fig. 2 Amplification of BPPCTO015a on 22 ornamental peach germplasms

R A S e & W ST O o N N = a1 e 11 3 e 201 2 1 T P o Rl Sl |
(P 1) ;1M PIC fH%K B BPPCTO15a, BPPCTO17 45 “ FAUIRaEA” ([&12) | A40 F s (1813)
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E 3 514 BPPCTO17 7E 22 3 W B BEFp B L9145
Fig. 3 Amplification of BPPCT017 on 22 ornamental peach germplasms

x4 SXISIMHIBBIAS

Table 4 Random combination of 8 primers

XA B H
Distinguishable

germplasms number

e E St g E|
Indistinguishable
germplasms number

HAERM

Combination type

HETY

Combination primer

WE A A BPPCTO001+ BPPCTO015a 11 4.5.7.9.13 .14 15,17 20 21,22
Two-combination
=51 E BPPCTR001+BPPCT007+BPPCT015a 16 5.13.17.20.21 .22
Three- combination BPPCT001+BPPCTO15+BPPCT025 16 7.9.13.17 21,22
BPPCTO001+BPPCT007+BPPCTO17 16 12.13.16.17 .21 .22
BPPCTO001+BPPCTO017+BPPCT025 16 12.13.16.17 .21 .22
U A A BPPCTO001+ BPPCT007+ BPPCTO15a+ BPPCTO017 18 13.17.21.22
(fEREAA) BPPCT001+ BPPCT007+ BPPCTO015a+ BPPCT025 18 13.17.21.22
Candidate-combination BPPCTO001+ BPPCTO15a+ BPPCTO17+ BPPCT025 18 13.17.21.22
x5 M3IMAEEEEREM
Table 5 Total amount of indicates of four primer combinations
SIS A4 S HE R S EZF=5 FRCRT I REL
Primer combination Combmatlon naming Total alleles Tolat PIC Total MI
BPPCTO001+ BPPCT007+ BPPCT015a+ BPPCT017 4-1 17 2.250 9.719
BPPCTO001+ BPPCT007+ BPPCT015a+ BPPCT025 4-2 16 2.306 9.376
BPPCTO001+ BPPCTO15a+ BPPCTO17+ BPPCT025 4-3 18 2.357 10.663
2.2.2 5l 4pas ik 8 X SSR BIMK IR IEAT Cy . PCT015a . BPPCTO17 . BPPCT025) H: £ &t 51 #K

Ci Gy BEHLA S, HEREMS S 2 X A0 h 22 AW s H PIC fH MIEX A, (HX A BIGIF ALt
BREAP(F 4), CLEBERTRASI B IEX B, BPPCTO07 FYZAEAMH A H A MI {HI KT

BPPCTO37, ) #% 2 Fp “ & & 4 & & o, 1M
BPPCTO37 #H 3 Mo 95 37 ; BPPCTO15a /EN 3 Fh e
YREH G 4551 1, H PIC {H K /NTE 8 X514t
IHER S T,

2y 13,17 121,22 Bﬁxﬁ*ﬁ MR AT 18 A7 Ff 5T AT
DI#E 3 FOARIEY Cg A6 (P SCRRR“ k45 7) 58
élzﬁz\ﬂzﬁjxﬂl%l:ﬁ 4.5 B, Cy AR
H7RT BPPCTO01 J&ME—REIE X 43 FF 9 11 Fl 14 11y

519, BPPCTO15a /& ME—RE@ X 4 12 1 16 #75]
Y, B T e TEARTE G AR 05 1 J:EI’J
DhELVE  BHALAL A B, 3 Bl i 2 A AR L & T
PIXT5 14, I SE BRI IE T HEAE

LRG3 MR 4 B T LAE 3 Fe ik 4
BUTE R 5 X514 ( BPPCT001 . BPPCT007 , BP-

2.3 FEYEIE

3 Fhe e A H, “4-37 (BPPCTO01 + BP-
PCxT015a+ BPPCTO17+ BPPCT025) [ 4 £ &Mk 4%
WEUH A PIC AN MI R (FES), BEE
BEFAEH BRI ALA “4-3" 1w N iR
A WRDB I A, IFR 22 LS kAR A SSR
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Table 6 SSR fingerprints of 22 ornamental peaches

GIE/ BRI

SSR #54L SSR fingerprint

Primer

name 1 2 3 4 5 6 7 8 9

BPPCTOOI + + - - + - - - -
BPPCTOO1 - - - - - - o+ - 4
BPPCTOOI - - + - - + - - -
BPPCTOOl - - - + - - - - -
BPPCTOOI - - - - - - - - -
BPPCTOISa - - - - - - - - -
BPPCTOISa + - - - - - - - _
BPPCTOI5a - - + - + -
BPPCTO15a - + - + -  +

BPPCTOI7 - - - - - - - - -
BPPCTO17 - - - - - %

BPPCTO17 + + - + + -

BPPCTO17 - - + - - - - - -
BPPCTOI7 - - - - - - o+ - -
BPPCTO25 + - - - -
BPPCTO2S - - - - +

BPPCTO25S - - - - - - - - -
BPPCTO25 - + + + +

|
|
|
I
|
|
|
|
|
| + | + 1
|
|

HEAU i (K 6)
3 i 4k

31 5|EHM

PIGA R AR T ARG 8 X Wi 228
PeAcEw o AT AR E 51 PR IR i Bk i B 5 v, Bk
SEAE(2010) 7 42 4 UL E kAN BT -3 X0 5 | 4
i 7.75 2R BRE SCAE(2011) 76 176 1y
H E KR T Y BT S T 12,7 2k
2 BB TR Y 3.9 N2 A&, HiX
AR WEA 5T Th B 5 19 Z VAR AR, & R SE
B gk T AR Bl K B S
2 ) AR S a5 ] K A Sy 3 i R i 2
BV . AWEIE 8 X510 2251 257 Lo 35 oy
100% , = T MR 5% 45 (2010 ) B0 55, PIC {H 78 & 4
0.458 ~0.668 , MI {HA i A 1.374 ~3.340, & W H: %
SEHHKER,
3.2 B3I HHE

T S 4R SO S TT DLUA 25 R R A 2, A
FHEAXTS | W% BAT R BR T Al 0 R B A 7w 1 5 (H Y
PR A FP AR E PR, RRAE AT 2 B R
WA AT RE R AR . A URRIE TS R 1 SR R
PE, FEARAE (2000) 480 T 514 A%, BRI HA

[7) 5 | 00 ) F) 5 Se TE b Fe kg o ) A 2 5 48 4
(JaRR“ I8 ARG L B AR 80 BB Lok S
PR A B A7 Xy, taxX A 48407 B
PR SR TS AR RS B AR < AR /D
OB B AT AR AR A < AR 80 I RN
JEA TR BT R S AR S0 BEAE Ak 2 (R A5 AR IR
“PEE” B I/INET LB e T A A A BT Y X
SYREST YA B RN S A A AT A
B Z A OC, I HEEOR TS A G 25,
ERNI A WA E 7 i O BTiot e S S S v 2 IR O VA= &)
etk ERAE S (2003) 45 H 14200519 14 5t
TR A — i IS

ARG LA alleles £ H (PIC {H , MI {H 45 3 %
ZATESR PR LA LS | M i RS e AR VR E T 8 X
SUONER gk 197 SR 5 R FHBEHLLH & 1 75 ik
WX BE S iR 3 Fh Cy A AE kA,
5 LA alleles 25 H i KA “4-37 V5 fefEREHLZH
A O E , XA 5 A I 7
AHELE TG FAREE Z VAR PRI OT I, TR i 18 5|
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