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Reexamination of Self - incompatibility Genotypes in the Japanese Pears: ‘Choju’, ‘Kimizukawase’,
‘Meigetsu’, and ‘Ichiharawase’
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Summary

Self-incompatibility genotypes (S-genotype) were reexamined in the Japanese pear ‘Choju’,
‘Kimizukawase’, ‘Meigetsu’, and ‘Ichiharawase’. The S-genotypes of the former 2 cultivars are
designated as S,Ss, whereas those of the latter 2 cultivars are S;Ss.

‘Choju’ and ‘Kimizukawase’, which are cross-incompatible in both directions, possessed the S;-
and S;-allele associated proteins (S-protein) in their styles. PCR (polymerase chain reaction)
amplifications of self- incompatibility genes (S - gene) also revealed the presence of S; - and Ss- gene
fragments in both cultivars. Thus, the S-genotypes of ‘Choju’ and ‘Kimizukawase’ were confirmed to
be S]Ss, but not 5285.

‘Meigetsu’ and ‘Ichiharawase’ were compatible with ‘Choju’; their styles contained the S, —protein
but not the Ss-protein. PCR amplification also suggested the absence of S;-gene in both cultivars.
These results together with those in the literature on the appearance of F; individuals with pollen cross
- incompatibility with ‘Meigetsu’ indicate that the S-genotypes of ‘Meigetsu’ and ‘Ichiharawase’ are
S1S7 or §;5; (S indicates an allele other than S; to S,).

Key Words: Japanese pears, self-incompatibility, S-gene fragment, S-genotype amend-
ment, S- protein.
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S5 VR ERHT AR (S1S6), K (SSs)HZEKR
FEREY ), ik (S;S,), RE (5,5,), Be=F (SsS7)(
BWMKEMNBES).

PCREHT :Jhit (S,S2), A (S;Sy), A (S:Se), &
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< —13 Ishimizu (1998) i & » TH& &1 7 S, & S5BE
FO DNAFF|ZFICfER L. d4abb, ERT T4
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L. B LIS 4<—d, UTO@EHTH 3.
EHESTA<—:
3'- CGACGCATTTAACTTTTATTA,
SS TR 4 <—:
3’-TAAAAGGACGGGGAGGTC,
Ss TR 5714 <—:
3’- AATGAGCTTGGGGTCGACCG.
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KL, TFUvLT oA FRELTENBE T TER

6'\\ N
N o &
& N & X H P
\(’ 60 > », @"
§F P & ¥ & 9 X
» & N &S &N
g oq Q 0 ¢ & .9@ o\e
& X o’ \Qo\ £ & O o
O ¥ ¥ & ¥© & 9 9
|

Fig. 1.

Gel plate comparing S - protein banding patterns among the Japanese pear cultivars.
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5, ‘BE OSHURIBOBRKE Y — 3B MK (S,S6) TD A# 730bp O DNAWH HIEIE S h (5
FBEAERE—THY, ‘MWE(S,S) ‘BRE’(S;S)B& 28, A), £, SsTI4 2Tk S BIZTFHET 3
VAR (S,S) D S, & v /87 '8 ERBLEIC N v K CNFE (S,S5) & “H7K 7(S,S5) T D A HEiE X 1 3 ¥ 400bp
Hont(B1IK”). 352, ‘BHE’ L BERE4 1, © DNAWT R b s hi (2K, B). 22T, SOV
‘TEIK 7(84Ss) & BR=T (S5S7) D S5 ¥ v HITHIGT 27 LT RH, ‘BEREL’, ‘WA LU WHE
5 SNy ORI, —F, ThE T SEETFEN BH > OFEEDNALEHR L LT PCRE1T- 7. S, 8%
SISs&xhTund ‘A TR, SNV FREZRah: FHAB4GEEbHBICREShED (B3R, A),
DS NI TE R -1, Fh, S V0 HiIR SsiHid ‘BH & BEREAL TosFHON (%3
BIICEET, oS LB EIBHSMIEBED K, B). ULoERE»S, ‘BHF’ L ‘BERE4L OSH
B ->TBd), AYRATLTHRHDTESICRETS EFEIE S SsThY, ‘BHA L ‘WEEA  OZhiL S,
%45 Ry ETH BH (Hiratsuka &, 1995), ‘BIH i< S(x#3, S)EHEIhic.
S35 v VBERBRETEN L T2 (F— 5 EH). DEoniE+HBEEL, SoIC‘BHH & HE
B OBEFRAERET 5 DI RERRBR T - 12 (B
1%£). ‘BEE4 xEH b LUELETORERE,
Z2hZh 0%(19984%), 1.5%(19994F ) % & U 21.4%

&
&
Ss <413 bp
Fig. 2. Gel plate of amplified S, - (A) or Ss- gene fragment (B) B
by PCR using genome DNA of the Japanese pear cultivars. Fig.3. Gel plate of amplified S;- (A) or S5~ gene fragment
Note the specific amplification of S;- (A) or S5—gene (B) by PCR using genome DNA of the Japanese pear
fragment (B) in each PCR analysis. ‘Choju’, ‘Kimizukawase’, ‘Meigetsu’, and ‘Ichiharawase’.
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Table 1.  Fruit set after cross - pollinations between cultivars whose S - genotypes are questionable.

Combination

No. of flowers

No. of fruitset % of fruit set  Year tested

tested

Choju X Kimizukawase 14 3 214 1998

53 1 1.8 1999
Kimizukawase X Choju 27 0 0.0 1998

63 1 1.5 1999
Choju X Meigetsu 43 39 90.7 1996
Choju X Ichiharawase 41 40 97.6 1996
Ichiharawase X Meigetsu 24 0 0.0 1999
Doitsu (S;S;z) X Meigetsu 27 13 48.0 1998
Suisei (S;S;) X Meigetsu 13 9 69.0 1998
Imamuraaki (S;Sg) X Meigetsu 28 16 57.0 1998

(19984F ), 1.8%(19994F ) &5 -1z . 4272 L, 19984z
‘BEx‘BERERL THADONIEBERIILIEZHIDOAT
Holotedh, TORZTICERIEMPBALLDIDEER
oh, MSERIRMEAME LM Ihi Fh, ‘BH L
‘A, ‘TRBRLE’ LORBICKY AHEERIE, ThT
1n90.7, 97.6% L o hisFieERL, —F, ‘HEE
A& BRI AR T H - .

‘BIA & ST E b ik ’(Slsz), ‘BB (S;Sy)
BLU SRS Se)2RBLIEZ A, 2TOHAE
b THEMARLUL (B 1£) ‘Mg x‘BHA &4
HECX ‘BHH TOBERBEVIETED - b, 2TOIEE
5 THAER L RENRE ERZBD ol Eho,
ZREBRORTINTORABREILL2ERD D> Il
EEZ ohik.

ULo#EEIS, ‘BHA RS FEcnETICREEX
NTHWRL S BIEFE2BTLOEEZ oMY, $
BETEDD B=ZF(S:S) &S ¥ v/ ED kg
y— URBEMICHE L. UL, ‘BHH ISV K
LR TEWEBSICENICEEL S, NV FIEEL,
KFETIZS, V0 BES, 7 0B DS RE
DREETH - 7o (F—5EW). 1, Ishimizu(1998) A
Bk U7z SHBRIZFESIN S 754 < — %K LT PCR%:
fTotetd, S;BETHRERBIET LA LRBTE ALK
(7—548).

£ =

IhETIC, ‘BHOSEEFHIES,S;E3nTE.
D(FIE S, 1977), K~ 14H7% (Hiratsuka 5, 1998) T,
COBETFENR-THEAfElEER L. £, K
ERTIT - bRy VB TH S5 7 30L&
biLS g v s ErihEh (B 1K), &5, PCRIC
ED S BETFMAEE I Ss M MBIEE N (&3
M) 7, ‘BHE IS ReEskEMatERTIE
NREahTEY G5, 1995), S,BIzFiEindo
LEZoh3. Zhool Eho, ‘EH 0 SEIZTR

2SS sHEEa N, UL, ‘BERE IR, OE
ZH6NTNDE LTSS EBETFE (KHE, 1958)TH 3
o1, ‘BERA L B (S,S) 0REETH S ‘R
FO(LES, 197708 S SsBIETRI &L 25 2 LIZERM
KhhiBihn., 22T, ‘BERA OREZTELEHRE
LTHh1. ‘BERL oREEL LT, SEETFEN
S4Ss D ik [ %K ((SyS,)x BIFRLE ] A (IR 5,
1967), %72, S;S,@ ‘BE[‘BHEAL’ x HKE "(S:S4)]
W (RHS, 1969) zhEhfiiishTna. Thb6F
WEORZFENISERT S L, ‘BEELE’ O SEIET
B3 EBH ERL S Ss&EA N, RERICKENT,
‘BERE T ‘BREERABICS &S5 B
Hah (B 1K), PCRIZEL»Th S, & S;DNAWH it
B hi (E3K) 4, Castillo 5 (1999)ic & » TH
X7 PCR-RFLPAHFT b, Wifmf@h S, & S;BET
PO EMRINTHY, S S5ICHBRBIZEATE
HERTIENS(BLIR) ‘BRHE L BEELE DS
EETFENT S, Ss EkEshdhr. Uk, FERDO ‘EFHF 0
SHTH I ‘BIERAE Db D & U TR IE, -
fo s, BRI 3K O SR b AR I N THIES
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BEAARON BN -7 &0 S, AERTHNAS; 7
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PREBEINEOERELT, o9/ —RHEZ2ED
PCR&A DY T D - 1 a[fEdE D S 205, “BHH i Sy
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‘B L CBERACREOCRERISHETRL, 1B
HRIZS, &S5 V7B B LT, i, MRED
4 ) L DNAZERI & L PCRIZEWNT, S, & SsIEF
M olEiEshi. UEoRERLS, ‘BH &
‘BEEAE O SEIEETRILS,S; TiREL, $S5TH3
LEEmani.
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KU BHA O Flic B4 3 RCHEABRMEA O HBIZ B4
BIHRIERRD S, ‘BHA & HEREAL O SEEFEIIR S,
S; & 713 1SSy i, S~ UNDBET) LHEE
anrk.

B OB AEBRAZFTTAICHID, P MBI AR
LTHW:-BRREEERO LB _#%, sLUEK
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