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Insertion Mutation of Pollen SFB Gene in Self-compatibility of Japanese
Apricot Cultivars Native to China

WANG Pei-pei, SHITing, GAO Zhi-hong', ZHANG Zhen®, and ZHUANG Wei-bing
(College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Japanese apricot (Prunus mume Sieb. et Zucc) is a fruit crop with gametophytic
self-incompatibility. Some self-compatible varieties appeared during long-term evolution. In this study, a
typical self-incompatibility cultivar ‘Nanko’ and self-compatible cultivar ‘Koshinoume’ of Japanese apricot
were taken as controls. We identified the self-compatibility of two cultivars ‘Sichuan Baimei’ and

‘Changnong 17’ native to China through field self-pollination test, the results demonstrated that the rate
of fruiting set were 30.73% and 16.27%, respectively. Further analysis of AS-PCR showed that there were
insertion mutation in pollen SFB genes of the two cultivars, which possibly resulted in self-compatibility
of these two cultivars.

Key words: Japanese apricot; self-compatibility; identification; AS-PCR

FACAEATE (Self-incompatibility, SD SE i FAEYAEKIREACIERE PR IEITAS, PREFiRAL AL
SMEENLG (R4, 1995 Kao & McCubbin, 1996) o B IEL T4 H A AR RIS K
(Gametophytic self-incompatibility, GSID 45 {641 ¥k i€ A S-RNase (Tao et al., 1997, 1999; Ushijima
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etal., 1998) FIfthy vk LA SFB/SLF (Entani et al., 2003; Ushijima et al., 2003; Yamane et al.,
2003; Romero et al., 2004) , —FHEEIEHIE N NSRRI TR BZEAEM (Ikeda et al.,
2005).

JHg (Prunus mume Sieb. et Zuce) ™ T E, S #HORHIC 748 B ACA KM A (Miyake et al.,
1995), ZHUS A ARAER, (HAK ML R PR I T FHASERT (Self-incompatibility, SC) 1)
SRR, T AT M SR TN 4% (Tao et al., 2000). 7EZL RV 45, 2007a, 2007b,
2008) MIFEHE (BRIEGL 55, 2004) P kLT BASSEM A ddkiE, P EMCKE A 31 5
(WG, 19960 A FAZ A A, TR, 0] v ] SR 32 W R EAT B AC e R 1) 2 o R AR
hEE,

X T A ACSRANME L] H AT JURN R .

Fo TR AR S SEPRIZEAE, 1 AR SR B¢ BUES 20 140 JEP AL S,5, M Stylar-part
mutant, SM) , J& ‘AL S8 IAR R, b ANEAEEE S KA S, ST HASEA
CRAEH 2, 2007) o ‘YU I AASEMA St S FERIE AL R I G Mk R B R R ik 5
R R 55, 2001).

Foe AeH S FERFIZRAR, 7ERRI 3 AN AASEM R, A 1 AR TAeRE S R REE, 5
2 AELEHY S FEN 4R (Tao et al., 2007) . ILAE CLLEUEIH A FAS SR RN B A 1 ANJEIH] SFBe JE A,
KRG H K 6.8 kb MHHAJTH], 3T HAEMAL R (Tao etal., 20000, {EAFFTRMF SFBy
R B AS SR A )[R, Tao &5 (2002) KILT 1 AMEF 1K0-26 HASSEM, {HEANSH SFB i
P5l, Yamane 45(2009 )38 i 4% il 524 1 15 1K0-26 B 5 H A AN A 3 Ml S8 1) T g B 1K0-26
FRR T A AR BRI IE R 57814 SFBy, SFBald] SFBy 251, & —BtK 7.1 kb (4N 741,
ST AR BN AR ER AR, B IE R AR B AN S R G A 0 I AR
R PO FE A, 15 3000k F A AR R D Reile 2k, (R RE M fe At B A2 AR M) fE (de Nettancourt,
2001).

= S-RNase &L /DM HAEMIE, fEi1H &I S-RNase R L — NI,
S-RNase 75 i T AN [/ (IAEAE P AR ACEAR,  HART 68 ng I FACEM, BT 160 ng & HA AN
1 (Qinetal., 2006).

HPU, 5 S-locus NEH I EBEMR 5 HASEMMHEA I, Tsukamoto 55 (2003) fEMFITEE
A HASSEFIVERT RIS S-locus AIEBL ISR T30 T S-RNase &K 13, MR AT HAS¥E
FI5E4% . Wiinsch F1 Hormaza (2004) K INEHEERE ‘Cristobalina” 1) HAZSEFITEH 2 5 S-locus AN i%E
BB 78054 . Vilanova 25 (2006) HI Marti 25 (2009) FRi# 7 X F& 1 R 1704y HAS S5 F
A PR o AR RRE i R S 30 A A SR ARIHL S AS B o

A RO N S DU M R SRR 177 HAT AR SR s i, R 2R B
LA LR AR &

T SR X B SRR IR, 6 A SE AR T T RIS, ARE L
I B2k, VI E T PSR i b B ASSE A, AR5 H 514 S3' insR1 Al Pm-SFB-C2F 4T
AS-PCR 73#, Ir 17K R H H A2 SR FIL o
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QY VR SRS DARES

1.1 ETR

WMEAPE 3 B 5RO B Z A AR IR ] o AR AP DU AR R Kk 177,
DAILES (K BASANSER LR ‘BT (S1S7) FIEASSER CH N/ (SgS) (Tao etal., 2000; Yamane
etal., 2009) 737l Ay [T HERTRH 4 6] L

1.2 HERMIRE

TERAGREACHT AT B R . RE WU EMg” F KR 177 KW, # Mk, T
25 CULRT =W HAREUR f5, RAEFRIERE IR0 e 0TS 11 (Xuetal., 20100, KEEUH 1L
MEEANTER T, BT 4 CUKFN A

TEPEA A M AR R AR R R R ORAETE , BT L AS#eRy, B e 48, AR R0 200 %<
Te. By 4 R4t Qe A %, SR F L 3 4, TOFME.

1.3 AS-PCR ##f

2011 FFRZERAAR AR LSt Yeid, BRI 2 ¢ A4 B TIHRAAE T, T - 70 CUKARIRAE %
Mo RHSRP CTAB i (E&EZR 5, 2006) $##HC ‘DU EME . KR 177 “mEm o CHINA
Mg 4 AR R4 DNA . 4l A 0.8% Bt IR W e e ey A I, R B R FAZ R B 1 43 BT X
CRCED W52 o SR PR R R B 60 ng - w7 A7 4, B RAFE T 4 C, KIMRFET -70 C
VKA -

KRB (2008) 4L 25 uL [f) AS-PCR [ Wik R 4T DNA §74 ., 514574 Yamane
25 (2009) ¥ i11¥) PM-SFB-C2F (5'-CCTATACACATATGGAACCCA-3") F1 S3'insR1 (5'-GTTCCCA
ACCCAGAAGTTAC-3") , i Filg#Enm 9 TG R A A A . PCR 44 e VR H 58 B MT 2w A2
P PTC-100 FEFY #94% . PCR RNV 94 CHIASYE 3 min; 4R)5 94 'C 30s, 56 C 40s, 72 C
90's, 35 MM fha 72 CLEH 10 mins

KPR 1.5%58 e R B EB B b AT FRykAS I, 150 V HLYK 20 min. HLIKES WG 7L Lifg
2 HRHEA 7 24E 77 1) FR-200 R ANEFHMC B, .

[A[ PCR F=4i% 428 PMDI19-T (Takara) # Ak (16 C, 15h) , SRJ5HA KT # DHSo
AN, W ABERE, PR OB T LB A FRIE T RE R, PCRATIN, WIF. BT AR
W FIIAE_ e gg A=Wy, FZWE 3 Ak,

I 45 B 55 7F NCBI B8 %2 h F) ) BLAST (Altschul etal., 1997) 5 CANFEAIREAT AL, 4685
HI DNAMAN (Version 5.2; Lynnon Biosoft) K {5 #7.

2 HiIR5 0

21 BREMER

PSRBT DU AR R KA 177 BIFER i &R 500k 31.04%H0 35.40%, W] LA 2 H
TEAZRRIG Bk (3R 1), UL HEER T TAem A B e AN G sl gett
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A Yaegaki &% (2001) F1 Xu &5 (20100 H4RE, X TARAMEa AT, AAA AR >5%K HAZR
F(SCH, EBNAHAAZEA (SD.

AR 1 rrgn, DU KA 177 BAEm AL B R 505 0 30.73%F1 16.27%, J&T HAZEM
ATV

F1 RERMEGHAEENEEEHLRE

Table 1 Pollen germination rate and fruit set of self-pollination of two Japanese apricot cultivars

v W R % FRE L AAIREL MRS %
Cultivar Germination rate Pollinated flowers Fruited flowers Fruit-set percentage
VU)IlEHE Sichuan Baimei 31.04 205 63 30.73

£ 17 Changnong 17 35.40 209 34 16.27

e AZTARRAE =>5% AATRA, 15N BAEARAL

Note: Self fruit set=5% is compatible species, self fruit set < 5% is self-incompatibility.

2.2 AS-PCR ¥/ 4%

FIH 514 S3" insR1 Al Pm-SFB-C2F X “PUJI[ Mg ‘KR 17 ‘Fam’ A CHM/NME” 24T
H AZ SRR DA IR Re Pk AS-PCR 4738, g5 Wos ‘DUt A Kk 177 #REY 35 tH—4> 1 000 bp
KA DNA B (B D, AR RN CBHMEXTIRD CHMI/ M Refigd 31—~ 1 000 bp A4
DNA JrBtFI—4% 580 bp ZiAa (W Be, HACASERIGAN CHIPEXRTED “Fgmn” BAT 40

X B REATI T, R IRBH T NN ¥ 1 000 bp 7245 A1 580 bp - 47 (1) DNA 473
BT 515 5 SFBy Fl SFBe FE R 43 17 41— 3, Ui AP S 4 RIS 140 3 410 v] LUR T4 DUAE i (4 3
i

¥ DU A A AR 177 BASEFT Y38 v BOP SR SFBo Al NP FIHEAT EL XS, 45 R
FEBIRT— 3850 1 SFBy MRS 41—, M+553 B S TFEE A i AN F 51 (B 2), #i N JF511F1 Yamane
25 (2009) HIER SFBy HIFBM G ANFH—3, Ushijima %5 (2004) HIRIE T X EATH. 0]
PO EAME F1OCRKAR 177 S SFBy FEIA

2000 bp —a

1000 bp —
750 bp —=
500 bp —=

250 bp —=

B 1 RESHMAS-PCR S
M: 2000 bp DNA ladder; 1: PUJIIFIHE; 2: KA 17 3: BRI 4. BITEXTH.
Fig. 1 AS-PCR analysis of four Japanese apricot cultivars
M: 2000 bp DNA ladder; 1: Sichuan Baimei; 2: Changnong 17; 3: Positive control;
4: Negative control.
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EHESE: R ET RA E AR AR S PR PE E TN SFB [l A SRR

PHUFH) Amplified sequence
SFE

=
PHUFH) Amplified sequence
SFB,
I HEE 5] Amplified sequence
SFB,
P H8IE 5] Amplified sequence
SFB,
PHUFH) Amplified sequence
SFE

.
) Amplified sequence
SFB,
FH8IE 5] Amplified sequence
SFB,
I8R5 Amplified sequence
SFB,
) Amplified sequence
SFB,
FH8IE 5] Amplified sequence
SFB,

PHUFH)  Amplified sequence
FHENIFH] Inserted sequence

'tr HUFH] Amplified sequence
fHAJFEF Inserted sequence

PHUFH)  Amplified sequence
FHENIFH] Inserted sequence

FHEIE 5] Amplified sequence

BATGACATTCAGACGAGGGAAGAAAGAAATCTTAATCGAC
nTGhCATTC AGACG AGGGMG AMAAGAAATC TTMTCG&C

L ok

61 ATCCT ﬁ;MG&CT ACCTGCAAMATCCATCGTTCGGTTTACTTGTACATGCAAGTCATGG

AAGACTACCTGCAAAATCCATCGTTCGGTTTACTTGTACATGCAAGTCATGG

121 AGCGATTTGATTGGCAGCTCGAGTTTTGTCAGCACACATCTTCGTAGGAATGTCACAAAA

AGCGATTTGATTGGCAGCTCGAGTTTTGTCAGCACACATCTTCGTAGGAATGTCACAAAA

181 CATGCCCATGTCTATCTACTCTGCCTCCACCACCAAAGTTTTGAATGTCAGGTCGACCTT

CATGCCCATGTCTATCTACTCTGCCTCCACCACCAAAGTTTTGAATGTCAGGTCGACCTT

241 GATGACCCATATGTTGGACAAGAACTTCAATGGTCTCTTTTITTGCAATGAAACATTTGAG
GATGACCCATATGTTGGACAAGAACTTCAATGGTCTCTTTTTTGCAATGAAACATTTGAG

301 CTGTGCTCCAAGTTAAGCCATCCCTTAGGGAGCACAGAACATTATATGATATATGGTTCA
CTGTGCTCCAAGTTAAGCCATCCCTTAGGGAGCACAGAACATTATATGATATATGGTTCA
B e

361 AGCAATGGTTTAGTTTGCATTTCGGATGAGATACTGAATTTTGATAGTCCTATACACATA

AGC MTGG‘I'ITJ\GTTTGC&TI‘I‘CGG&TG AG K!'ACT GAATTTTG AT.\GTCCTATNC.&CAT-\
LR

L b b L

421 TGGAACCCATCAATCAGGAAACTTAGGACCCCTCCACTGAGCGCAAACATTAACATTAAA

GGAACCCATCAATCAGG AGG TCCACTGAGCGC, MACATI'MCAWMA
oo e o o o o T

481 TTTAGCCATGTTGCTCTCCAGTTCGGGTTCCATCCCGGGGTTAATGACTATAAGGCAGTA
TTTAGCCATGTTGCTCTCCAGTTCGGGTTCCATCCCGGGGTTAATGACTATAAGGCAGTA

* * * o o e o b i

AGGATGATGCGT
AGGATGATGCGT
oo o o A

54

GAAGACAAGATACGTGGTTTCACCCTTAATGAATGGGCTACGTCCACGGAGAAGTATGTT
GAAGACAAGATACGTGGTTTCACCCTTAATGAATGGGCTACGTCCACGGAGAAGTATGTT

B e e e e L R Y

553

613 CTCATTATAATAGTGTATGATTACATTTGTACATGGGGTTGGACCCGAATATAAAGATAA
CTCATTATAATAGTGTATGATTACATTTGTACATGGGGTTGGACCCGAATATAAAGATAA

673 CAAGTGAGATGCCCAGGTCAGGGATCTAGAAGAGAGTCCCCGGCCCTAGGGCCGGAGCTG
CAAGTGAGATGCCCAGGTCAGGGATCTAGAAGAGAGTCCCCGGCCCTAGGG

733 TAGCGAAAGCGAGTCTTCATAGGGCAATTGTCACTGCTTATGGACCCGAACCTGGGTGAT

HHAJFF] Inserted seq

PHUFH)  Amplified sequence
FHENIFH] Inserted sequence

FHEIE 5] Amplified sequence
HHAJFF] Inserted seq

793 CTATCCATGACCAGGATGAAGCTTGGGTGAAACTAAGTGGAGGTCCGAACCGACTGATGT

853 TGAAGAATCAGCGGATGAGTTGTGGTTAGGGGTGAAATGCCACTCGAACCCAGAGCTAGC

PHUFH)  Amplified sequence

913 TGGTTCTCCCCGAAATGCGTTGAGGCGTCCAAGGCCGAAAGGCGTAGTATTCCTGTACTA

‘ﬁi‘)\lﬁ fu Inserted seq
FHEIE 5] Amplified sequence

973 CCCCTTGTTGGTCCCGAGGGACGGAGGAGGCGTAACT TCTCC NN aa G Sy

HHAJFF] Inserted seq

FHEIE 5] Amplified sequence
FHAJFF] Inserted sequence

B2 ¥i#EF

TR THI ) AR R A0S 2 EEAT R U 5 1 40

1033 e

FFSIFN SFBa PR3 A LR IA B # 5 (+ 553 bp FF3A) #A SFBa A FF5IR bL et

S RN RIHRRIF A - Rt

Fig. 2 Comparison of the DNA sequences between the amplification sequence and SFB3:; and comparison of the DNA

sequences between the amplification sequence (a start with + 553 bp) and the inserted sequence of SFBs:

The above and below regions are upstream and downstream primers in black boxes.

‘¢’ and ‘-’ indicate conserved nucleotide sequence and gaps, respectively.
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A\
$E

3 e

S e E RS TR O 7000 2R Frse, (R EIRGS - M) hid 8o Rt s A 197
A CANEFEOARA G E ST o AH T MR S ASE AR, AR A TEB R ANGE 5,
AEAE SRR AR AR IS, SR B A A & H A — A T
16, B2 RNRZ A RIBEE], N TR A ) AR B R B &, X2 18 Bd ™ o T
BEE YRRk, SEMERTRE IR A A SRR A . A ST 4G AR I SR AE K B TR s e R T
ESRFAMEAR S, DU MR AT KR 177 PRAS AR B RS SRR 1) R I A AR AR R A A T
FIRKHE -

Tt F AT R A PN LB A ST J LR S T Rk e, REAG SFBg Al SFBs AN H A S8 FIAE AT )
FHARKIL, Yamane 55 (2009) H4 SFBa Fll SFB¢ JEAUMIPR T PE,  LLAAH N 3 N3 51 1 ) 1 1 v
T 51%) Pm-SFB-C2F 1 83" insR1, T4 HPIAS HAR ML A SFBy M1 SFBy, Il i i 6 il 15
W ERYE . ANRE th IE R XS S PIE SE T PN EalE KR 177 ISR A
ACSRANEAR SRR

KAk SFB R 5848 S8 H A SR AR LR, B 5 RAMEIER SFBy Fl SFBy i K 53 H AZ S Al
FIBLHIARTR], RILE SFB St X i (A # A7 AE— BUBA 41 FEIK SFBy 74— BLK 7.1 kb BN Y41,
i SFBg NG i, MIAE SFBs gt i e SFBs HEEI7E C wighl/> 105 M BRIk AL, I8
HEHMA AR T 5 Gt 1) BE 2 BRI S, 7R T HACSKEAIAE 5+ (Yamane et al., 2009) . Ushijima 55
(2004) (ERFFCHIMER EIASSRAINERT, RIS HE SFB, Lhik, 848 5EIN SFBy 42 X HVa [ [1ijf
H—4bp A, FE, FFFERE SFBy B/ AR X . A H A EFEER SFB., &l T
SFB. J: A 52 X HVa B4 FA, 5 s i F /> Hva A HVb, 330 A AR AE (Vilanova
etal.,, 2006) .

FHPERRAERD FE DN Ss S S5 (RABAA, 7F Ss %X HVa [ B R AERIESRAR, SRk,
gt Se B2k T A EARIX, 512 HACSE M (Marchese et al., 2007) . 0] LLFH e 3L K SFBg.
SFB. SFBo SFBy Fl Ssr #fs i PR A B S 3> 41 (1) 4 A\ B AR it e it 452 11, 3042 X HVa #il HVDb
[PIER R, Gl H AT R A

I RR X HVa F1 HVD 2808 S SR EMISEK D, SEH0RHRT AN =22 X 3 2 R 71 8 1
K1 (Idaetal., 2001; Matsuura et al., 2001) , TR SHZIREENIRAA . Fr LAAER FE K] AR
X HVa fll HVb [, v REPHAT 746k 5 S AAIRIG 0], BUl A AR ReREG, F3T B
ATRFITEAS

RIS KR, DU EAME F KA 177 FEAA IR SFBy (M /i AT 41, HED
AEAs SFB DA (R4 N S AR 1 B S DR 235 17 1 1 A AN SR AR P A R =2 T A8 SR AR S o SFB AL [A]
()4 N SEARAE Mg HASAN SRR R AL o — R LN, e I e il N RAR, it — )
o

AARIE P R R DU EME PRAFAE P AR 27 [ 5 b st w2 sl Sl 51 B PU IR
B, nrREEE CHERME - M5 hidgdr R B At 31 5, 7EPU)I B AEF A AL R =ik 69.4%,
A& HATDE I BASERI MR (i, 1996), AWFFTFR/TUESE TIX— . 76 F DI E R
Mg RS SRR FP I 2 TAE, AR T B AC SR A i A48 S LA E FIPLERI 9. Har, BT
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PERTEAE . AR S BRI RAZ . B R AR RS, AT BEI A7 AL 2 € A 1 AT SR R PR 5 RURI A
HUH, KLU A S A IR I R 3 BA AR AR FR A ST o
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