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S genotyping in pear by PCR-ELISA

WANG Chun-lei', GAO Ji-ping, ZHAO Xian-kun
(School of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009 , China )

Abstract: Pear, belonging to the family Rosaceae, possesses gametophytic self-incompatibility. Since SI inhibits
self-fertilization, it is essential to obtain information on S genotypes of cultivars for successful planting. A method using a
semi-automated sequencer is not convenient. S genotyping by dot-blot analysis requires considerable time and skill, and it
is not suitable for identifying S genotypes of a small number of cultivars. A rapid and reliable new method for S genotyping
is needed to be developed. To solve those problems, in this study, a PCR-ELISA using a set consensus primers to amplify
the fragment covering hypervariable region of S-RNase genes, using allele-specific oligonucleotide probes to discriminate the
PCR fragment, and using enzyme linked immunosorbent assays ( ELISA) to detect the signal allowed us to identify 7 S hap-
lotypes of 8 cultivars. The signals in Atago(S,S;) , Aikansui(S,S; ) ,Nijisseiki(S,S,) ,Housui(S,;S;) ,Imamuraaki(S,S;) ,
Niitaka(S;S, ) , and Kousui(S,S; ) were consistent with their respective S genotypes. In‘ Akiba’ (S, S;) ,the S, -RNase
were not expressed in the style; only S;-RNase signals were detected. Compared with the common methods, the PCR-
ELISA method is easily-operated and reliable, which is generally applicable to identify the S genotype of pear.

Key words: pear; self-incompatibility; S genotyping; ELISA
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Table 1 The sequences of probes and primers

FRAIM A IR Z 5, 7E1%07 b PCR ™
Yy i P31 38 0 BR B A SR AN, 8 i S 8 o v A
KRE T 5 PCR W45 & . AWFFE U S —
P T PCR-MEEHK G 22 S5 7 46 8 BB S 5k PR 7R £ 3
Jrik,

1 MRSk

1.1 #

ARG 8 A~ HARSRL AR R 1 4 M K2 [l
29, SR R S JEPI RSy B R B (S,S5) , B H
K(S,Ss), Z AL (S,S,), FIK(S,Ss), K
(S,S¢) FKZE (S, Ss) , H 5 (S, S,) FISEIK (S,S5) .
IO AL B 7 ASAEASE RN 1 AN AR SRR ) 28 AR
TR, RESFAERT | ~2 d BT ISR AEHE , 45 20
ST 14 15 ml O8I F-70 C
vKEET A

S A BEFS(5'—3") E54(5'—3") RIa 51415 —3") BT

S, TCAAACAGAAATGGACCTGAC TTACGCAGCAATATCAGCC TGGCACTTGAATTTTGGTTT AB002139

S, TTCAACCAAAGTAGGACGTGA AB014073

S3 CCTTCAAACATGGTAGGACC AB025421

S, TTCAAACAGGAATGGACCTGA ABO009385

Ss GCCCTCAAGCATGGCAGG AB045711

Se TTCAAACGACGTAGGAGATGA AB002142

Sy CCTCAAATGTTAATGGAAGTGA AB104909
1.2 Ak B T4 S AL EERIRET T B iR A FE—~ 6 bp 1
1.2.1 RNA #23J % cDNA #1& M -70 CUKFET  TATATT [&] B& 5 5 F1— A4~ 23 bp B9 K 51 (5'-

B AR AEAT S0 RNA 42 HUHT ] SV 96 total RNA i-
solation system 7] & ( Promega, USA ) ; cDNA # hi,
i iScript™ ¢DNA & Bk 57 & ( BioRad, USA) ,4
CrKFEIRAES

1.2.2 3l feif4Hl & AT T YA ek
AP RRIREN P AN 1 s 6 51 Y1 1E m 51 91 4
AEYE (Biotin) bRic, 1 )4 38 AR A5 00 7 W) K/ INE
450 bp 27, %= WL B S-RNase 553 3 K A 5 A8
X(RHV), £ S 540 P PR R IR 5 &
BEARES S SN RHV X B850 3545 , %%
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b 52 ( Digoxin ) Anic MR R £ 7 51 B4R, 2%
S JEHEINE 1 FR

1.2.3 BalR £ 5P S SRR DNA F Bl
it PCR ¥ 343515, PCR SRR R .50 pl S b {4
ZPHA 20 ng ¢<DNA, 20 pmol iF 7514, 1xEx
Taq 2% IR ,400 wmol/L dNTPs, 2.5 U Ex Tag DNA
R4 (TaKaRa Biomedicals, Japan) , PCR 4734 40
MER, FAMEFRUTE 94 C 221 30 5,55 C B
30 s ,72 °C ZEMH 1 min, RV E5HJE, 55 pwl PCR
FEMITRIN 100 wl PBST 2% Mg Al 50 wg BERE % F1 %K
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B RE 71ER (Roche , Germany ) ,94 CH## & 30 min,
RS, nA 50 wl 28 PRV (0.5 mol/L NaOH, 10
mmol/L EDTA) , fifi il J1 Bk 25 5 1Y PCR 7= 48 B H
B, PBST 22 th i vh sk 2 3, FEANA 200 wl 245852
W (5xSCC ZZ MK ,0. 3% Tween-20,50 pmol S %
67 5 PRI BRI 1 57 2 A T B AR DU AR T ) , 50 C 2% 28
2 h, PBST ZmhiliiEvE 2 i, 58 1% Pt i Emi:

-
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AR SCHR R R B (0 FRORZ S S AL EE AR
5 PCR =Wy E AN, BINZ A L& 1 M% S FEI L,

-8' nmu

IIIBOJIIIIII
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gx — @
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A AW RBRICIIE R SRS 8 519093 S-RNase 78 X, SRAFK BETE 450 bp Ze4777%); B:PCR 7741 5 S JL R BUERET e PREF 24385 C.

HE AR SR,

E 1 PCR-ELSIA i S BEFERLEERRERRE
Fig.1 Schemes of S genotyping in pear by PCR-ELSIA method
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BT (SS) b
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FIK (8,8)
SR (S,S)

ok (S, S.)

4sm 5

Wl (S8,

2K (S,S,)

1.2.3.4.5.6.9 WIRE 2R,
2 PCR-ELSIA 3! S EEBEFIRIT LG PNPP Bl K K2
EES
Fig.2 The coloring reaction with PNPP of S genotype by PCR-
ELISA after probe hybridation
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H AN BRI+ SFB LA 741 45 5 , AT DUGE &
A B A FERIE R F S-RNase FEH P, A

5T, BTGB A ik S e A4 S LR B AR
S KPR HREAR A S-RNase %2 [F ¥ %1 ) 1, 33 32 %
JEFCRBRUAER S B A R, R4+ Mk
S RS E v RN AE 9 28 IXAEAE 500 bp DL B
T BRATRYE A S0 P 8 1A 1 [
Ha 1R A0 SR AR 5 R 514, FR 25
) PCR ¥ 34 &L 5L Fh S-RNase 528 X, T £ 5|1 Y)
PCR ", eS| Z [ AR B 52, FATTAR PE S-RNase
RS T 1 XIS, B RNA
BE 3845 cDNA VEN PCR #itle, P14 S-RNase H£[H
RS DX ANETEZ S | T IR, R [l ik T 22503
S-RNase 3 A N & FIF 5 B8, BREKSR b,
A AR 2 AR S B s B, 25 2R 45 4% o il
() S FERIR—F, RWNZ T ARE AT 5, SR BSR
JT e S,,,-RNase JEH & A 5878  FEAEHE PR K
TEAG I B HAF 5

TEIZITER TR S e PR R AR 35 41 3040 &
3BUFA, 1 B 545 S SEIR R B A5 i A
HANTE,H 2 B 5 b E AR ig iR D R B Bk
ARSI P41, 55 3 B2 0 B L 3R I 43 i T B S 371
S-RNase %53 3 G4 32 5 Hb 5 = A5 10 R U AR
AL LA R AR AT M 5 A i, B XA
SR PREH RS L = bRl , R & 1 A s o
FRiC AR IR, AT R KBRS iliAS , Jo HAE 2
ASREF I, SRR % R A T

FARAERATALE b, o T AR R ] LT 8
A B, 7 A S A B IRATAE B 5| P R £
B, e T 8 b T A A S LR Y SR UE AR Y
FRSbE, XL A S JE IR B kAT S i, i
LAY S IR A AN, DL R B 43 )
RO, T T A

S

[1] SONNEVELD T, TOBUTT K R, ROBBINS T P. Allele-specific
PCR detection of sweet cherry self-incompatibility (S) alleles S1
to S16 using consensus and allele-specific primers [ J]. Theor Ap-
pl Genet, 2003, 107 (6) :1059-1070.

[2] VAUGHAN S P, RUSSELL K, SARGENT D J, et al. Isolation of
S-locus F-box alleles in prunusavium and their application in a no-
vel method to determine self-incompatibility genotype [ J]. Theor
Appl Genet, 2006, 112 (5) :856-866.

[3] ORTEGA E, SUTHERLAND B G, DICENTA F et al. Determina-
tion of incompatibility genotypes in almond using first and second

intron consensus primers: detection of new S alleles and correction



1128

FAND N S| A=

2015 4F % 31 & 5 W

[4]

(5]

(6]

(7]

of reported S genotypes[ J]. Plant Breeding, 2005, 124 (2):
188-196.

KITASHIBA H, ZHANG S, WU J,et al. S genotyping and S
screening utilizing SFB gene polymorphism in Japanese plum and
sweet cherry by dot-blot analysis [ J]. Mol Breeding, 2008, 21
(3):339-349.

INOUYE S, HONDO R. Microplate hybridization of amplified vi-
ral DNA segment [ J]. J Clin Microbiol, 1990, 28 (6) :1469-
1472.

KELLER G H, HUANG D P, SHIH J W, et al. Detection of hep-
atitis B virus DNA in serum by polymerase chain reaction amplifi-
cation and microtiter sandwich hybridization [ J]. J Clin Microbi-
ol, 1990, 28 (6) :1411-1416.

SYVANEN AC, BENGTSTROM M, TENHUNEN J, et al. Quanti-
fication of polymerase chain reaction products by affinity-based hy-
brid collection [ J]. Nucleic Acids Res, 1988, 16 (23):11327-
11338.

TONOSAKI , KUDO J, KITASHIBA H, et al. Allele-specific hy-
bridization using streptavidin-coated magnetic beads for species i-

dentification, S genotyping, and SNP analysis in plants [ J]. Mol

(9]

[10]

[11]

[12]

[13]

Breeding, 2013, 31(2) . 419428.
ISHIMIZU T, SHINKAWA T, SAKIYAMA F, et al. Primary
structural features of rosaceous S-RNases associated with gameto-
phytic self-incompatibility[ J]. Plant Mol Biol, 1998, 37 (6) .
931-941.
SAPIR G, STERN RA, EISIKOWITCH D, et al. Cloning of four
new Japanese plum S-alleles and determination of the compatibility
between cultivars by PCR analysis [ J]. J Hortic Sci Biotech,
2004, 79 (2).223-227.
TAMURA M, USHIJIMA K, SASSA H, et al. Identification of self-
incompatibility genotypes of almond by allele-specific PCR analy-
sis[ J]. Theor Appl Genet , 2000, 101(3) :344-349.
GUERRA ME, RODRIGO J, LOPEZ-CORRALES M, et al. S-
RNase genotyping and incompatibility group assignment by PCR
and pollination experiments in Japanese plum|[ J]. Plant Breed-
ing, 2009, 128(3) :304-311.
WANG C L, ZHANG Z P, TONOSAKI K, et al. S genotyping in
Japanese plum and sweet cherry by allele-specific hybridization u-
sing streptavidin-coated magnetic beads[ J]. Plant Cell Reports,
2013, 32(6) :567-576.

(W, Rk

%)



