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Abstract: Using the cDNA sequences from Hyper variable (HV) regions of 52 S-alleles in Oriental
pear cultivars, cDNA microarray for S-RNase detections was established. Totally 240 dots and 55 cDNA
probes, which includes all the HV specific cDNA sequences of perfected S-RNase gene, were spotted on
the chip. By Cy3-labeled primers and cDNA template of tested cultivars pistils, the Cy3-labeled specific
c¢DNA PCR products of S-RNase were amplified and hybridized with the cDNA microarray in order to
detect the S genotype of pear cultivars. Cultivars with known S-genotype such as Lijiang Huangsuanli,
Xiuyu, Midu Yuli, Baimianli and Deshengxiang were S-genotyped using the cDNA microarray and the

results showed that the microarray analyses were consistent with their oligonucleotide genechip analyses
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and their RFLP and DNA sequenced results. Then the S-RNase cDNA microarrays and the oligonucleotide
genechips were used to parallel S-genotyping 24 sand pear cultivars with unknown S-genotype and their
S-genotypes were determined. In conclusion, the construction of cDNA microarrays has further improved
the pear S-RNase detection platform.

Key words: pear; self-incompatibility; S-genotype; c¢DNA microarray; oligonucleotide genechip

AR WGBTS SERREY), L AASAN RIS N, B — S A7 s B A R R, B e
BUMERSAERE N0 S FEDK 4 ok A K% (RNase) WETERORE R S A4 RHF (S-RNase), 5 5pHids
HAERy FIMESS RIS RS (Ishimizu et al., 19965 FKZHE %5, 2001, 2002), KFpt%EwEsl S FEHFAA
AT DL AR RS0 R R R AR 2= A, oA AL SR s o R 2 B Al H R e AL
S LRI 77 VA I [A] 24 A0S . PCR-RFLP £K. DNA W7 7410451 cDNA sebe. fek &4
KASI B IR BT SRR 224855 (VLIRS 45, 2014) , SRATXESHER O il AR 5 A gk
13 52 A S SEALIE R ff 8 T /A8 AL S Rl S JERIAY, VPRI RAT 53 A S SRR, By sk
GenBank. PCR-RFLP £ ARH1 S JE[K DNA JPAI 3 ik e A S JEP % e i R I T 72, RedEmf PRk
Y E PP R S AT SE DR R A AL S AR (I H ARZLRNEEE AL (¢ S JERAY, R EAL MR, B
AL AL B 1/3 LA E (Zhang et al., 2007, 2009a, 2009b; XS#ZE 4%, 2010; FArHr 4%, 2010) ,
KA (P 5 R BB AR AR 28 S B B R I S SRR .

FEDES B B AT P AT R 0 i, VR AR AT AR O B S 1) S AR A P A
#1457 S FEFEAZ ARG (Tan et al., 2007; VLR %%, 2008, 2014) , FFHC A I T 27
ANFLEL TR S FER, Jf454 PCR-RFLP H{ A M DNA JER 0 ik R T b3S 6 ANEii S K2, 4y
M4 N Sa47~ Ssp» GenBank 3k 54 K KP867051. KP890691. KP890692. KP902676. KP902677
FITKP998819. (HEFFTH A I S FERIZERZ AT IR O & FHAL Wl DNA P8R T 2248 1), an s v 8R4t
WL BN &0, NS FRPIIAR, 28 E SR, REAASE 5 HIBCA AR S 3
K, AHILZERR P A —30, BRI RN BAAEA . SR IO, ASHFFE 4 — 2 i 5
VERL S FEDN (1) cDNA W5, XA — AL A 2 S BEDA K] cDNA S FISERZ T IR A MU F 1dEAT IFAT 4G
W, BT 228 R, DAGRUERI Y JE R0 1 e B b S SR 284 (1) ME A I R0 P 5k

1 MR A

1.1 #H

24 ARG S FERIUAT 24 AN TN S e DR R PR AL 5 b B R LR W b A8 AR A 27 Bt SRR 25 -t
ST IR G AR Qb AL

2013 4 4 H2R 24 AT S BRI AL SR B SE LRy CRY W 5 ~ 6 ), DKERAREE, A (RIS
5= Ja5 WA A - 80 CHRAF4H .

2014 4F 3 HH RAR 24 AARSN S BRI 1 AL SRR U S SEDRIR G Al CFF 1388
2 S AT AR RIIIAEA, AHEORTE, AR E UESE T - 80 CHEBIRIRIKFE R R IR AE &
o

I AL S AR IE IR A A BR 2 W) A5, DNA W B B3 i AE R A R A ) 5¢
Ji o
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B A FE AR cDNA 5 il 88 SO0 E 3 0 AL Rl S I R (1) 5 g
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1.2 B Z S SRNARYIZENRZ CDNAS B

TaKaRa /2 7 [] MiniBEST Plant RNA Extraction Kit 7 I $2HUS S 55 5 RNA, HX 2 uL RNA
1.5%BE It Uk A ill, Beckman DU-640 #1885 70 B AXCIE A B, HU OD,60/ODago fHATE 1.8 ~ 2.0
2 1], H ALYk 28S 1 18S b, 28S S/ A& 18S 2 fi51f) RNA T - 80 Chiff7 % H.

RevertAid™ First Strand cDNA Synthesis Kit i %% 5% 3454 i Flfe 85 cDNA T+ S 5P cDNA 45
S Bt PCR MU P #4841 146

1.3 EFBEDNARRESEEF R K EEPCRY 1%

H BIOER 7 7] DNA $EHGAF G B AP gl 7 rp e 24 M5 AP SR R 4] DNA, #3617
DNA Fill. R E e 4% AP S FE DR 5 BE PCR R B8 =15 e oibric (JLRg %%, 2014) .

1.4 SEECDNAREH & R SEFE CDNAYFF F R 18

S JEPH i AZ X (Hyper variable region, HV X)) & S BEAE A Z MRV, AR S HE
HV [X cDNA PAI B A% etk R AT Cy3 96hRid I 1E 7 514 PF: 5-TTTACGCAGCAATATC
AG-3' (Ishimizu et al., 1999) Fl)z[a]5[4) PR: 5'-ACRTTYGGCCAAATARTT-3" (5k#k, 2008) 4
BILLEAN S FE R AL AL SRR MERS cDNA U, Ex Taq DNA A HEE T S FEK HV [X cDNA ¥+
B, [MNFEF: 94 C 2min; 94 °C 30s, 50 CiEk 30s, 70 ‘CIEMH 2 min, 15 PMEFR; 70 C
FEAH 2 min 30's, 25 MEH; 70 ‘CEGEH 7 min. 1.5%IEIEHE KR, XF3AH PCR P4 OMEGA
AFAARF S m, TA vape, Pk BIPE e LK P, RS S JED P oAl Il A
SEMIERE, $EHUIRL, DLBORLARINR PF/R FRRP BRI % S JE HV XFE 5 cDNA #%t, 4lifk
[B] PCR 724, IRIERING - 20 CHELE T, kL - 80 CR-AF.

KH A BN Cy3 B 5149) PF/R i 19 24 ADAREN S LD KB G R0 FE it b [ VL3 R
AL (SpSy) « Fk (S4Ss) « WRIEERAL (S;pS19) « HTAL (S15S10) FIEPEF (S3S0) 1HI S
HV [X cDNA F5 57 F B, 1S%B b A vk, b s A0 = [l alidh, REERTI, - 20 Cff7
%M.

1.5 SEECDNATGHRHIEREEHEER

WRIEH S JE cDNA 5 AR IMAGE R 100% DMSO 1F 0 SFER, LI E N 300
ng - uL, SREACE BT BE VDR IREE SRR R RS B Il B 24 APTES 4B I, shkE
JERFBE R AT CEMR TN 30 min 2247, BAMCHACT B BN 350 mJ A6 R U, A
WA AT B SRR B T b, ARG N 80 CHUKE | h )5, WSS RA7 4 . S ML 5
GenBank FIHLATAHICSCHRIRIE (AR 7 B LV 5E 1) 52 > S JEIH 55 454585+ cDNA #4T, FEZI T R %%
PREEXS AL E W 1, ETh 1~ 15 81 A~ P 23 AR BEZIF ) 15 470 16 F9i 5 o FEFIFETE 16 x 15
A7, Hor PpS,s PBS,. PSS, PuS, Fll PcS,, 73 il W £ % 5 ()% 5% GenBank b %L (Pyrus pyrifolia
Nakai). 142 (P. bretschneideri Rehd.). 582 (P. sinkiangensis Yii) « k122 (P. ussuriensis Maxim.)
HIER 3 PEPERL (P communis L) & S FE[K, LA Actin A NZ K. 519 F5'-TGGTGTCATG GTTGGT
ATGG-3'f1 R5'-CAGGAGCAACACGAAGTTCA-3' (& Cy3 1&11) 4744, ¥ 14 F Bt 173 bp (Zhang
etal., 2014) YERBHMERRE, AKEIMERE (HRG) 1E NBATERE, 50% DMSO skEwifE A28
XJ
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A B C D E F G H I J KL M N O P
1 PpS,A1~D1  PpS,El~Hl  PpS,I1~L1  PpS,MI1~Pl
2 PpS,A2~D2  PpS,E2~H2  PpS,2~L2  PpS,M2~P2
3 PpS,A3~D3  PpS,E3~H3  PpS,I3~L3  PbS,M3~P3
4  PpS,A4~D4  PbS,EA~H4  PpS T4~L4  PpS,Md~P4
5 PbS,A5~DS  PbS,ES~HS  PbS,I5~L5  PbS,M5~P5
6 PbS, AG~D6  PbS,E6~H6  PeS,16~L6  PcS, M6 ~P6
7 Actin AT ~D7 HRGE7~H7 Actin 17 ~L7 HRG M7 ~P7
§ PbS, AS~DS  PbS, ES~HS  PsS,IS~L8  PhS,MS~PS
9  PbS,A9~D9  PbS, E9~H9  Pps,19~L9  PuS,MO~P9

PpS,, A10~D10
PuS,, A1l ~DI1
PbS,, Al2 ~ D12
PpS,; A13 ~D13
PpS,, Al4~D14
PpS,, Al5 ~D15

PbS, E10 ~ H10
CK Ell~HI1

PuS, E12 ~ HI12
PbS, E13 ~HI13
PpS, E14 ~ H14
PpS, E15 ~HI5

PpS, 110 ~ 110
PbS, 111 ~L11
PuS, 112 ~112
PpS,, 113 ~L13
PpS, 114 ~114
PpS, 115 ~L15

PpS,, M10 ~P10
PpS, M11~P11
PbS,, M12 ~ P12
PpS, M13 ~P13
PpS,, M14 ~ P14
CK MI5~P15

1 S ZE cDNA #REHE cDNA B REF RELE
Fig. 1 S-RNase gene cDNA probe location of cDNA microarray

H S LF S 95 CARME 3 min, IR ATA T TCK SEEF, BONL TR o RS2
PRI S FE HV (X cDNA ¢ 54 38 7= ) Fl Actin PCR =423 J 42 200 ng - L™, 25 LR 2
TR PCR W) 5 248 WAUK B 7K 25 LU Sy, 95 C/KIEAZYE 5 min J iU vk Y431, 206 3 ~ 5 min
JE BUE BRI A S F RS, FARASEN Ol 30 uL (1) 3x SSC D THIR /K 42 C iy
A 8~10h J&, 2xSSC+0.1% SDS. 0.1x SSC + 0.1% SDS. 0.1x SSC ¥ M UGB VE: 3 min, 7%
TRIKPRVE 2 ~ 3 IR CBRRIRANHERE 10 8), B OHL T3 Ao AXON-4100A 203 F HF U Cy3 J6i (580
nm) FATE SR, GenePix 7 W AF 0 M1 4258 milE Cy3 W9 GHRAEE, f5 5 o B HIBR TS S (e BA %
PREF T ST W PV, S PSS S R AR 1~ 2 WK

16 SEEBHEERS R FITHNRMSEFZ R g

HRH B I S FEDH Sy~ S 1) HV P4 73 30l e vt 25 S BEDRIRE 5 () SEAZ HP IR AR, Bkt i (UL
M AE, 2008, 2014), KEEREHLUTAN AR BIFESI T ($i Sgr~ Sso HINIT RIFE T Sug 1 5S'PF1 2 [H] A7
MO, EARKERY cDNA BEFFRIERET A 2542 M7 b 78 B ok S JE DN S A% HF RRAS I 65 AN B A7 1) PhS o0
PsSys+ PpSsov PpSsas PSSisv PpSs; PpSsse PpSson PbSss S8 S RS CHISETBLERE) LLoEs
SR S BEFIEF & 20 x 18 M, 1% cDNA 5 F REF B g5 7 5 ST IR O 1 - PR
Xof A U P 2

FEREAF R A S e AL R AR SN S BRI R 55 (2014) FD BT

17 WREMPRMSERRLETE

Xt S KA cDNA S5 7 FISERZH IR S I AT R N A BLIKI 28 A5 5 AN — B AL S Bl gk [mii S 2
Xl PF/R DNA 5 5 )7 BOFHEAT TA 5S¢l .DNA WU ¥ A5 70 B OO 5 Bl e S MIHE 3 A R R 410D
IREAE B AL S FEPI R
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FLAAZA R RFE R cDNA 57 il 8 Sl - i A b S JEDR IR 1) 45 5
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aAlB|lc|p|]E|]F|]e|H|]I1T]T]K|]L|M|[N]J]O]P|[Q|]R|S]|T
PpS, | PpS, | PpS, | PpS, | PpS, | PpS, | PpS, | Pps, | PpsS PpS, | PpS, | PbS, | PbS, | PpS, | PpsS, | PbS, | PbS, | PpS,

1 3 3 4 6 10
PpS, | PpS, | PpS, | PpS, | PpS, | PpS, | PpS, | PpS, | PpS. PpS, | PpS, | PbS, | PbS, | PpS, | PpS, | PbS, | PbS, | PpS,
PpS.

1 3 3 4 6 6 10
PpS, 1 | PPS, . | PPS, | PPS, | PPS,, | PPS,, |PPS,, |PPS PpS,, | PpS,, |PbS, || PbS, | PpS,, | PpS,, |PbS,, | PbS, , |PpS,,.|PPS

3-1 5-1 6-1 6-1 71 7-1 9-1 9-1 10-1 10-1
PpS,, |PpS,, | PbS,, | PbS,, | PpS,, | PpS,,| PbS,, | PbS,, | PpS, PpS,, | PpS,, | PbS,, | PbS,,| PbS,, | PbS,, | PbS,,| PbS,,| PbS,, | PbS,,

13 15 16 16 17 17
PpS,, | PpS,, | PbS,, | PbS,, | PpS,, | PpS,, | PbS,, | PbS,, | PpS, PpS, | PpS,, | PbS,, |PbS,. | PbS,, | PbS,, | PbS, | PbS, | PbS, | PbS
PpS.

12 12 12 13 13 13 13 16 16 17 17 18 18 19 19 20 20
12-1) PpS

Pps, [Pbs. [PeS |Pps. [PpS, |PbsS., |PBS, [PpS .|PpS.PBS, |PBS,_ |PbS, |PBS, |PbS, |PBS, |PDBS, |PDS.

12-1 12-1 12-1 13-1 13-1 13-1 13-1 15-1) 16-1 171 17-1 18-1 18-1 19-1 19-1 20-1 20-1

PbS, | PbS, | PbS,| PBS,, | PcS,, | Pes,, | PbS, | PBS,,| PBS,,| PbS,, | PbS, | PbS,, | PsS,, | PsS, | PbS,, | PbS,, | PbS, | PBS, |PbS, | PbS,

22 22 25 26 28 28 28 29 30 30 31

PbS, | PbS, | PbS, | PbS,, | PcS,, | PcS, | PbS, | PbS, | PbS, | PbS, |PbS, | PbS, | PsS, | PsS, | PbS,, | PbS,, | PbS, | PbS, | PbS, | PbS,

21 21 22 22 25 25 26 26 27 27 28 28 28 28 29 29 30 30 31 31

PbS,, |PbS, |PBS,, |PbS,, |PcS,, |PcS,, |PBS, |PbS,, |PbS,, |PbS,, |PbS, |PbS, |PsS,. |PsS,.  |PbS,, |PBS,  |PbS, |PbS,, |PbS, |PbS.

21-1 21-1 22-1 22-1 25-1 25-1 26-1 26-1 27-1 27-1 28-1 28-1 28-1 28-1 29-1 29-1 30-1 30-1 31-1 31-1

PpS,, | PpS,, | PuS,, | PuS,, | PpS,, | PpS,, | PpS,; | PpS,, | PsSy, | PsSy, | PpS,, | PpS,, | PuS,, | PuS,, | PpS, | PpSy | PbS,, | PbS, | PpS,, | PpS,

32 32 35 35 38 39 39

PpS,, | PpS,, |PuS,, | PuS,, | PpS,, | PpS,, | PpS,.| PpS,, | PsS,, | PsS,, | PpS,, | PpS,, | PuS,, | PuS,,| PpS,, | PpS,, |PbS,, | PbS,, | PpS,, |PpS.

32 32 32 32 34 34 35 35 35 35 37 37 37 37 38 38 38 38 39 39

PpS,, 1 |PPSy, 1| PuSy, |PuS,, [ IPPS,, | PPS,, \PPSys |PPSys | PsSy || PSSy |PPSy, 1| PPS,,  |PusSy, | PuS,, | |1PpS, \PpSs  PBS,, | |PBS, |PPS,,  [PPS,

321 321 32-1 32-1 34-1 34-1 5-1 35-1 35-1 35-1 371 371 371 371 38-1 38-1 38-1 38-1 39-1 39-1

PbS, | PbS, | PuS, | PuS, |PuS, |PuS, |PbS, |PbS, |PpS, |PpsS, |PbS, |PbS, |PpS, |PpS, |PbS, | PbS, |Pps, |PpS,. |PpS, | PpS

39 39 40 40 a1 a1 42 42 43 43 43 43 44 44 45 45 46 47

PbS, | PbS,, |PusS,, |PuS,, | PuS, |PuS, |PbS, |PbS, |PpS, |PpS, |PbS, |PbS, |PpS, |PpS, |PbS, |PbS, |PpS, |PpsS, |PpS, |PpS

39 39 40 40 41 41 42 42 43 43 43 43 44 44 45 45 46 47 47

rbs, | PbS,, [Pus, [PuS, |PuS, |Pus,_ |PbS, |PbS, |PpsS, |PpS, |PbS, |PBS, |PpS, |Pps,, |PbS,. |PbS,. |PpS,. |PpS, |PpsS,. |PpS

39-1 39-1 40-1 40-1 41-1 41-1 42-1 42-1 43-1 43-1 43-1 43-1 44-1 44-1 45-1 45-1 46-1 46-1 47-1 47-1

O (o[~ || | w (N |—=

—_
[=1

—_
—_

—_
[\

—_
5]

—_
=

—_
w

16 | PPSys | PPSie | PPS,y | PPS,y | PPSyy | PPSg | PPSs, | PPSyy | PPSs, | PPSs, |5°PF1|5°PF1| 5°PF1|5°PF1| HRG | HRG |HRG | CK | CK | CK
17 |PPS, | PPS,s | PPS, | PPS, | PPSy | PDS,, |PPS,, | PPS, | PPS,, | PPS,, |5°PF1|5°PF1|5°PF1|5°PF1| HRG | HRG |HRG | CK | CK | CK
18 |PDS 151|PPS 11| PPS10.1| PPS 11| PPS 0.1 |PDS 01| PPS1 1|PDS51 1 \PPS551|FPS5, 4| 5PF1|5°PF1|5°PF1|5°PF1 | HRG | HRG |HRG | CK | CK | CK

2 S ERESHBRRHEESHERERET AR

Fig. 2 S-RNase gene oligonucleotide probe location of oligonucleotide gene chip

2 HiR 50

2.1 BLRFHSEEYFFCDNAREH I &R H EBPCR

AL Bl PF/R cDNA FES 1 BOR S BEH HV KA I 711 ¢DNA J741,  BARANE S JER PF/R
DNA $E5F H BAKJEA—, HEBRWN & TG PR/R JPHIK YN 200 bp Aidi. 24 MERREPEL SRR
24 NN S FERIFIAL LR (R 1) PF/R cDNA R4 B 7= 38 4 i b, K38 — (B 3D Xl
FEARSI R L0 Sy ~ Ssp 3 PR AFRHRBH I ve B ORL AR,  PF/R 45 524 19 J5 31545 S JEH HV X4 5
cDNA 4, i fb [ G IR AR IIALE 380 ng - uL™ LAL. ot Sip~ Si3 Sz~ Szo M Syz 20 BIFERDEL
RIS FN L Sy F Sys 23 AIAE A RLFIRTERAL S FI. Sy B Sy7 0 AERPRLAEK T AL Flh HV X
AFAE WA S (AR S RN LR P 5 22 ), 43 IREAR R BE DRUAS [ 77 310 1 46 ¢cDNA #°%%t; GenBank S & [RI%¢
P T I PpSi6n PbS16 5 PpSyy JEKFA 58 A0, AlH— S FEK, {RE PpSie; PpSis 1 PpSss
W TR AR 200, i XIS 7 51 R 28 SR 7 41 56 A ], OREE PpSiss &5 A ANFST (HiT
i 4%, 2007, 2008) it K IL PpSiy 55 PpSse 2 T4 58 A0 R, A TR— S FEH, BREFRIMRE PpSias
[ ISR e v H M BR AN e BA 5838 S FERT 1 (U Spiv Sian Sazs Saas S33) 5 PpSion PbSy0+ PCSyss
PbS»s. PSS,s« PbSso. PbS;i. PpS;. PuSs. PpSsss PsSis. PuSsz. PpSso PbSsga PbSson PuSs.
PuS4i+ PbSy3+ PpSus PbSys 1T AR KAERIE AN IR AL W R, GenBank 3K43 HV [X. cDNA J¥ 415
AR IR DR 5 A, S0 = B AL DU 5 P 108 4t Bk e AT b, S5 A3 8T cDNA S
8 HFPER4S 5 cDNA 8% 55 4%,

FIABMG PE/R 5140415 24 AN A0 S FEPY (1 (b AL SR S 6K HV X DNA 85 B,
AT T BUF 5 EARIL IR 5 PCR 724 24 MB AL D PR/R R4 39 BEK /) 340 ~ 1 500 bp, I
A 26 5 (K4, 275 (SBE/NERD, 325 (%23 5), 345 (%1l 28), 355

(%l 32), 36 %5 (%1l 40) 1 44 5 CHHLA) Ry BG40 X0, HoAth i AP o saty, AT
fHFRAS, XA A PCR =4 1 I, 25 0 Fh DNA RE5788 =W a4k D sk A an & 4.
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&1 B S EEE mFFRA KA
Table1 The pear cultivars with known S-genotype and unknown S-genotype
5 P/ SV S FERI A4 R R RET
Code Source S genotype Cultivar name Probe preparation
1 Z BT Lijiang, Yunnan $22S4 VLR AL I 1D PbS,,, PbSs,
Lijiang Huangsuanli (Control 1)
2 H A Japan S,Ss % (&%) Huangmili (Imamuranatsu)  PpS;, PpSg,
3 S,S4 LA -4 Wasenijisseiki PpS,, PpSs
4 S35 i 5 Niitaka PpSs, PpSo
5 S84S5 #E & # 2) Xiuyu (Control 2) PpSs
6 WAL Wuhan, Hubei S$7S17 %A 15 Annong 1 PpS;, PbS;,
7 #1462 [ Luotian, Hubei SsS49 % M 4L Luotian Dongli PpSs, PpSso
8 Z B9 ¥ Midu, Yunnan S12S19 PRI AL G 3) Midu Yuli (Control 3)  PpSi2
9 Y )14 3 Huili, Sichuan S12S26 4 J7 1k Hongpisu PbS;,
10 AN Zhenghe, Fujian S13543 BRIK T AL Zhenghe Daxueli PpSis» PpSss
11 M T Jinjiang, Fujjian S13534 #AL Eli PbS,;
12 Bk P4BEEL Zhenba, Shaanxi S15S19 Hifi%S (418 4) Baimianli (Control 4) PpSis» PbS;y
13 1L 243 Xingcheng, Liaoning S16S19 Ft% Jumi PpSis
14 WM Hangzhou, Zhejiang S18S34 4L Hanghong PbS;g
15 Vi # #8 M Zhengzhou, Henan $71526 2751k Hongxiangsu PbS,;, PbSy
16 WL LS Yiwu, Zhejiang S15S27 H.=1¢ Zaosanhua PbS,;
17 HdE2410 Xingshan, Hubei S29Ss2 2111 19 5 Xingshan 19 PbSy, PpSsy
18 Vi I #8 M Zhengzhou, Henan S4S35 th1A4 1 45 zhongli 1 PbS;s
19 Z P UM YL Lijiang, Yunnan S36537 FRAL Suomeili PpSs7
20 ] 4<EBH Huiyang, Guangzhou S46547 HEHZ AL Huiyang Hongli PpSas
21 WAL 1l Xingshan, Hubei S47S48 Y111 20 5 Xingshan 20 PpSs7» PpSas
22 S1Ss0 2111 26 5 Xingshan 26 PpSso
23 VU113 J5 Hanyuan, Sichuan S,Ss; Z41E FR1-42 Liyuan Mazili PpSs;
24 PUJIl Sichuan S3S29 flEEA (4 5) Deshengxiang (Control 5)
25 PG 115 Hanyuan, Sichuan ES] PIRT1ESE Hanyuan Xuehuali
26 HA Japan Unknown 4 4 Gold Nijisseiki
27 PU )i 42 Huili, Sichuan /IR Huili Xiaohuangli
28 WIAE24 1L Xingshan, Hubei M1 17 % Xingshan 17
29 111 18 % Xingshan 18
30 21l 21 5 Xingshan 21
31 211122 %5 Xingshan 22
32 101 23 5 Xingshan 23
33 2111 25 5 Xingshan 25
34 2111 28 *5 Xingshan 28
35 M 1l1 32 5 Xingshan 32
36 111 40 % Xingshan 40
37 #H4t%' M Luotian, Hubei W HAERIAL Luotian Duanbingli
38 Z MINNYL Lijiang, Yunnan T 4L Xionggu Dongli
39 1 [# 4 ¥4 Taiwan, China &1 771t Taiwan Chihua
40 WL Wuhan, Hubei 1% Baixue
41 T {7 & Huangpixiang
42 #4biE % Yuan®an, Hubei =21t Duoduohua
43 Je 413 Longtuanli
44 7 Shilixiang
45 73 #BH Huiyang, Guangdong 4N1E£1 %L Xihua Hongli
46 ] -3+ I Fengkai, Guangdong LKA Xinghua Dayinli
47 2oFA %57 Jinning, Yunnan AHE 7K FE Xiba Qingshuili
48 2 ¥ W] Kunming, Yunnan 11 AL Wenshan Hongli

W A5 1~24 50050 S FEFALRFD, 1. 5. 8. 14 Fl 24 Syt SR, LRI ARIAHR M

Note: Codes 1 - 24 for known S genotype cultivars. Codes 1, 5, 8, 14 and 24 for control and the others are tested cultivars.
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 1415 16 17 18 19 20 21 22 23 24

1 000 bp

500 bp

100 bp

M 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
1000 bp

500 bp

100 bp

3 BE (1~24) FRE S ERBH MR cDNA PCR A=A f ik B
1~ 48 3 JRT R 1 7K 48 ANl
Fig. 3 cDNA PCR products of known S-genotype (1-24) and unknown S-genotype pear cultivars in agarose gel electrophoresis

The accession codes 1 - 48 are the same as those shown in Table 1.

M 25 26 27 28 29 30 31 32 33 34 35 36 37 38

tad

39 40 41 42 43 44 45 46 47 48

1000 bp

500 bp

— O W gy — —

100 bp

4 K4S BRI SM DNAPCR Pk fFERE B ikE
25 ~ 48 43l 54 1 IR R o
Fig. 4 Purified DNA PCR products of unknown S-genotype pear cultivars in agarose gel electrophoresis

The accession codes 25 - 48 are the same as those shown in Table 1.

22 BISEREBFHZEESHFMDNAT KR BMSERBFITEEER

T UMY C SR AL . 5 K SR RAL. AL ER 1K Cy3 98 6Anic (1) cDNA i 554 4
FEY S cDNA T PRSI AAS, 1 ARSI 1 ANBES, JuAsgh B 5. X EE 1 847 4
PREF TN AZ A5 1T AW -0 SRS R BT 5 S JE R 23 T3 R N VL B R AL S20Saa~ 75 K SaSs+ 9XUE F AL S12S 10+
FITAE Si5S1o MR S3S0, ARACMF T 7N S F: IR SEAZ AT RS RSl 45 it P IR A A8 A5 5 1) S 2
(VLR %, 2014) 80, 4R 5% MMM S EFAMFF. Uil cDNA A RMEL S F S
FEPRAI AT

W5 SC I 2T ALEE 24 AR AN S FEPIHI AL S A Cy3 D8Rt i) cDNA K54 18 2= M il DNA FE 574
BEF=) 53 IR S FEDH cDNA 5 7 BFEBIRISERZ TP IR O v BEFIRE G A2 AS s 1 AN SR B 1 ANRE,
HAAE VIR, #2846 FE 7.
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[CHIN- 20 EE i R Sl T

Lijiang Huangsuanli Xiuyu Midu Yuli Baimianli Deshengxiang

5 BHSERBFRME DNAEHHRZIFESHHA

Fig.5 The scanning results of known S-genotypes pear cultivars hybridized with the cDNA microarray

00000000
o009 o000

6 K SERBHFRIME cDNA BRAZIESHM
25 ~48 23R 1 IR . 34 136 S LA
Fig. 6 The scanning results of unknown S-genotype pear cultivars hybridized with the cDNA microarray

The accession codes 25 to 48 are the same as those shown in Table 1. No S-RNase probe signal showed in microarray 34 and 36.

X6 IO BB PR R TN AT RIS S 45 0, cDNA (& R 24 AN SRl < S ER/ AL (27
5 FE 15 A PIAS S-RNase FERHRE 24415 5, 107 PpSi+ PpSa. PpSs. PpSs. PpSs. PpSis.
PpSis« PpSis» PbS;;+ PbSis. PbSie. PbSy i+ PbS,. PbSy. PbS,ow PpSsz. PpSson PbSs. PpSise
PpSs, %5 U4 S-RNase JE[H, 241l 17 45 (28). X1l 21 5 (30). T ALFL (25). X1l 32 5 (35),
PHEWA (37). AE (40). ERIFL (43) 25 7 ANEFAT 14 S-RNase & RRE 24815
A PbSi7. PpSs7. PpSiss PpSsas PbSyow PpSs PpSs, 411128 5 (34) FINil 40 5 (36) 6



VLB, WK, 5K Bk, gkEE, a4y
FLAAZA R RFE R cDNA 57 il 8 Sl - i A b S JEDR IR 1) 45 5
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RRAET o TR AR S S as b, XXl 18 5 (29) FIA{E KRR (46), HiAh
22 NP AEAE 5 5 cDNA B 283815 55— 3. 2% 1 18 5 cDNA (& 243815 5 i/~ & PS5 F1 PpSsg
BEDRL, A AE RARALS PpSis Ml PpSas, HEEAZ TR R4 55 (B .

40 (S,)

B7 XRESEFRGRRMSELFRSAAZESANE
25 ~ 48 Sy AR R 1 i 24 ARl 290 34, 36 F1 46 S AR T .
Fig. 7 The scanning results of unknown S-genotype pear cultivars hybridized with the oligonucleotides microarray

The accession codes 25 to 48 are the same as those shown in Table 1. No S-RNase probe signal showed in microarray 29, 34, 36 and 46.
23 BREMESA—BMMSERNETE

S F: K cDNA 5 A RUEAZ TR U FEATR I 24 AN S RReb, 221018 5 (29) FIAT 1 KR AL (46)
PG SA 5 B 4 kAl SR A A S JER PR/ PR F7 594 DNA B BEYON S o 4 5ilxt
HL PF/PR % 7¢ DNA JrBealifbl=ifie, TA wifg. WP E, KIS 18 57 1 422 bp/l 426 bp ¥4,
WAL KHALS 349 bp/362 bp [741]. GenBank J¥ 41 LEX 1 422 bp 5 PbS,s  I KFYEYE (99%), W&
T 1219 bp, [ PbS;g AT/ 2 AL R IE AT 3 AL 22 5, HAT 2 ANSARTIE IR T Sis
SRR RERE T, ald XA IE 751 e AA TP FUARIR], BPAL SR R I Sis, TG 18 4575 PF/R
Fi5EI81 1422 bp 11 S He K iy 44 P AL S 5 (P pyrifolia Sy5); 1426 bp J381155 PpSso Z: A 1Y 99%.
W7 1223 bp, L PpSso W2 1 AMIERIIN ISA 13 ML 22500, gahd X BIE 741 & AA T
G A4 KRR AL 349 bp/362 bp 435 PpSi3 HV [X/PpS;HV X W& A 3 A2 MigdEAR, {H
Gl X BIE 7 A1 e A3, MR AL Ss, I 44 75k (5KBR, 2008), 2411118 %5 1 426 bp JFFIFT)E S
LR AT Ay 44 4 Sz00 (P. pyrifolia Szo.), A4 KAREL 349 bp J7 5144 4 Sis. (P. pyrifolia Sy3,), 362 bp
1744 4 Sasa(P. pyrifolia Sasa) o 5 i fiffi 8 2% 111 18 ‘5 I AL RARAL S FEPRIY 73 711A SiscppS30a 1 S130S48a0
CEOT R ARG R, TR E 24 RSN S FEI i FR (25 ~ 48 45 111 S FERI AL AT RN 45 R (GR
2)e
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*2 BMEMSEER

Table 2 S-genotypes of pear cultivars

J7+'5 Code S FE[AAY S-genotype J7+'5 Code S LKA S-genotype J7+'5 Code S LKA S-genotype
25 S16Sx 33 S17837 (pp> 41 S4Ss
26 S84 34 SxSx 42 S1S16
27 S19S29 35 S5»Sx 43 S3Sx
28 S178x 36 SxSx 44 S15Ss2
29 Sis Pp S39a 37 S29Sx 45 S;Ss
30 537 (Pp> SX 38 521522 46 Sl}mS4Xm
31 S29Ss2 39 S4Ssy 47 S26520
32 S19S42 40 S4Sx 48 S3Si6
A} »
3 e

AHFFEH LR AL R B2 10 47 AN HISEE I S JERDN SERH] 2 T 42 S JEIM ) cDNA £t
o, FHESN S LR AL S A 514 1 cDNA SR 29Kt i s, O A 19 45 3 on B8 5
TG, BEF S SERIAL f 4288 5 SR N SR S R —S, Rl BH PR (Actind HY BN AZ (S5,
BT TC AR 5, U IIERE 5 R R e ORI e SRR DRy BeA R &, 41 cDNA B
AT AL S FERFOAI; b 7e T S FER LTS T BREF N 7%, #5867 S NGRS A
RIS BRI cDNA B 5 ST RS A O IR ATAL I T 24 AR RPE S SEPR, e gy
LA S SRR S PP A28 (55 — 3. ATHITST (VL 5%, 2014) RIS JER SEAZFF IR 05 1 BEAEAAS
ALEBIBT S 0 S LM, S LA cDNA W R SEAZ R O X ] — b R AT A R 2 S JE A
TREF A5 5 — 380 BT cDNA S I0Erf . AU BRR S JERES F JRATA I AT B8z . puidi. MR
Hh S e LA ) S SRR

ToR AR TR I 28 SOt e AR A Bl 77 5 43 T S o8 v i) e RS 0 v R AN DG Bt )

(Lipshutz et al., 1999) . cDNA #RE} 1)l £ % K H PCR 454 se M L6, K EEK cDNA
BRAEF IR ZE R K EAR — B P B A& A 573 (Kenichi & Akira, 1999) o AWFFUHIER S
FEPRI HV XA il 4 cDNA BREFII ALK 38, B M TUANAL S J 183 471 Loy R S T AR A S
FERIWEF SCHRER B S JEIA MRS58, SR X (Conserved region) FlEAFX. (HV [X) ,
W& AT HV X (Castillo etal.,, 2001) , HV [XJ& S-RNase 57 - AEM BRI ThAEIX, 2
S LN E A 2 AAMRIRBERAL, ANA S FERA 1 N EEZANEIERF Y IBIE Z 5] (Ishimizu et al.,
1996; 5KZH# 55, 2001, 2002) o HARE S FERA KK A—, H HV X ¢cDNA KB 194 ~ 200
bp Zidi, FTLCL HV X AL cDNA #REFAUAA R & S FEIA cDNA BREHIFRE e, 38 1] fR1IE cDNA
TREF R — Wk, i EAAS S A, e ol A A L B RN AT N TR] PR s il 280 22 VR X A A8 4%
PERZR (SO JaEFEH & 50% FBEIZ 4 Acil (A TAMIV) 5L Rl cDNA $§5 PCR
FERN K B KB A, JRACHE R 42 CIRAC 8 ~ 10 h, Z8A8 45 L W LL_E cDNA K455 i %
(1) S HE K cDNA & R AL i Fh S JERIARY, RS fEme by, BBHTERAG, SRS fE 5 S
S LR SEAZ AT IR F R AH R s B BB S SERERET A9AS 55— 8, R I L 28 A8 98 (1) A8 A8 ) 7 24 T
(A 55, 2002) o {HH T cDNA $REFRSER FIRRET (KFE32bp) &K, XS T S JEP TR

TR AR cDNA 5 B 2438 I TR A A K, el il 3B AL AR R R, 3 M4 s i), $20
TR, FE S JER cDNA U B H g 10 A

S LA cDNA 5 7 FUSERZ R 5 HAT R I AL Bl S JEPRI R R v, 6l 18 5 FI 1L AR AL
AEFH LTRSS R ARG A BUNS, RILA cDNA S H A BR335SR S
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FLAAZA R AFE R cDNA 5 1 il 8 Wl - i A b S JE DR IR (1) 45 5
24, 2015, 42 (12): 2341 - 2352. 2351

T T o WS 2L TR BT A/ L NS — 2 AL A& S JEK HV X AR A0 sUR AR AR N
X, OE TERTREI VAL, 2l 18 S AL K AL 5 (1) P. pyrifolia Sig+ Ssoa
HSi3an Sagas —AETEALFTIRYREN WA S S JER HV XAME FRIN S FIXI, W& PR frfeis
FALRL AL DNA 75 PCR WA 5, TR DR A1 N HRE B T A o B3 4 e 41
SERELE G A D e, AR 5 S 9B AC S 5 . 1 BL A5 DL HV X cDNA 351 (AL A
T FE, M cDNA B 24885 Sl o IR SRR O R IAL S Al S FERIR A 2 b (T

8, 2014). RIS FEIEANAR A7 SUR AEAE N FIXIRAE DL R, A JCSEAZ AT IR O AL 5 /E I xf
W, B S cDNA B 2445 S IR A ) H B R AT, a1l 18 5 R AL KR BLAR 25 5150 S
FEIRITL A3 A S1sS30 Al S13Sags IXAHIE cDNA L AL INAL SRl S FEIR R BRI . BA L2 A WA
cDNA 5 R SERZ T R FEAT R I 265 5 AL St Bl S JE DR 2R IE S ok kb 7 B3R cDNA S0 A B SE A% T
P U5 R AL it R S JERIAN AL, R P AE e I TR AL iRl S JE DR, LB 2285, REfR
UER S FE DR PR Tae RS rr o ff ek A ey S

ARG I S HER cDNA I & SRR O, AL ARSI AL S b b o & CL N S BE1RL, 7
S FEDN HLBEME S F 28 A A5 T SLAEAE R T e e, IR RP S FEAE T IRATAIIN AL S JE A 2
ZAb o AT RN 17 5 S15Sxs 241l 21 5 S55Sx PURTIERL S16Sx~ 241l 32 45 S5,Sx FH
FIMIAL SpoSx~ 13T SiSx~ AL SSx, XL TR AT RE A4S T, WATREE A #T S L, FHHiLIRED)
I DNA U FREAT 408 s P B A G A5 5 B AR5 S A — B A, wiéil 28 45 (SxSx)
Wilr 40 5 (SxSx) « il 18 S RIA AL KARAL, X}I: PR/R Hp by BXnlWeatifth, HEHEAT TA 7ol
DNA JFFIFH 04T, Al 28 % B4 SRt S JEAY . J5 8t 7 ot — J7 AR 5 A KLU AL 5 b S
FE DRI RS o B P) ) AR S A R RN AR AS 4, 59— 5 TR ARSI Ik A2 R AN T A B IR B 1) S
LR P 51 % 0 Ja Be v I IR, AN oe 5.0 G5 R AL 9 2
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