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ABSTRACT

Self-incompatibility (SI) is defined as the inability to produce zygote after self-pollination
or cross the same haplotype in a fertile hermaphrodite plant, which has stamens and pistils
in the same flower. This mechanism of hermaphrodite plant have evolved to avoid inbreeding
depression and low genetic diversity. Self-incompatibility can be observed in Brassica crops,
including cabbage, broccoli, radish and turnip. Since the Brassica genus can produce F; hybrid
varieties through self-incompatibility, many studies have been carried out on practical aspects.
In other respects, it has been shown that pollen-stigma cognition and cell-cel linteraction, much
research has been done as a model on plant signaling cascade.
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BRaL, 22 = FEf ARl 2 Al B3ROl
Ueldtl(Stevens and Murray 1982). HbHo|, &
T AEIRMS B E BEYE e Aem
62 okAtol wleba Gametophytic SI2} Sporophytic
SIZ EH¥crKHinata et al. 1993). Gametyphytic
SI= 3H29] § phenotype©| A}A1Q] haploid S
haplotypeo]] ¢J3] ZAA%tKStone and Goring
2001; Watanabe et al. 2012).
Solanaceae, Poaceae, Onagraceaed}o] 3= 2]
=04 = oItk Sporophytic SI & She]
S phenotypeo] IS AYASH A9 diploid S
haplotype®] JZ2k-gol o3 A7 el
diploid S haplotype Afelofl S-E¥A77} yehdth
(Thompson et al. 1996; Hatakeyama et al. 1998).

Sporophytic SI¢f| &3l= A& $E5 Asteraceae,

0]%= Rosaceae,

Brassicaceae, ConvolvulaceaeX}7} It} Sporophytic
SIi= & Brassica £9] A& FollA A7t o]
Fol i, AHEIRMAE Aske AR UAet
QARG WE AzHE g SO FHAL
A5+ 31k

A7 BSRIAS AHSHe Qb Boielx] 27
of A=Al Brassica oleracea®)|A  S-locus
glycoprotein (SLG)2 Y&3dlsh= SHAE A2
wsle] SLG 4R BARAAR A8%
Aog A= QItiNasrallah et al. 1985). 3}A|7F
Takasaki et al. (2000)2] A+to w=H FFAAS
AH-S 53 S receptor kinase (SRK)E 45351
£ g mARRAAE 8T Slshe
olF SHolN A7IREREHY S AHH: cysteine-
rich proteing WAL o]= A2 o2 A g
oA HISZE AlZle] EAEGl7] wiol S-locus
cysteine-rich protein (SCR) / S-locus proteinll
(SP11) = = Itl(Schopfer et al. 1999; Takayama
et al. 2000). ©]= 53] SRKS} SCR/SP110] Eo]
ol EAES FaN AFRIRE ol vt
e shIsigl, ol s 7o) M-locus
protein kinase (MLPK) (Murase et al. 2004),
(ARCI1) (Stone et al.
2003), rdr6 (RNA-dependent RNA polymerase)
(Tantikanjana et al. 2009)2 U slel= FAR=
o] Hofst= Zor HIFFICH

o

Arm-repeat containingl

1. S-locus glycoprotein (SLG)

A7l Holshe wEs 3] 9%t
z27] AFoA B AFAES FE Brassica®}
Nicotiana F2 ALt} ol T+ £ female S
gene O 2 RE [f3t ThlfAo] ke E(stigma)2}
retiGstyle)oll Al Bo] AETHL =AU
wjEo|tH(Nettancourt et al. 2001). Brassica %2]
739, immunological cross reactivity®} isoelectric
focusing (IEF)& ARE3] S geneof| ©jdl allelic
diversity7} &2l%]¢th(Nasrallah et al. 1967,
Nishio et al. 1978). o|#A| 2el¥ chlldo] 5
lectin®] concanavalin A%} ¥RSSH= AS Efj
2 o] thFo] carbohydrate moietygh= A2
2331, o|& S-locus glycoprotein (SLG)o|2}t
T Nettancourt et al. 2001). o]&F W2 2]
AE2FE AAE SLG wagoe] &%, ©
5 B3l Brassica rapa®} B. oleracea®l|X SLG
AzE g5 3Kcoding)stl &= cDNA clones
shusil Hook oldie, SLGHAAE B
TAE HEe R ARSI Hofsh= female
S gene 0 &2 F2ZE|QIch AA, SLGE g4 AT
h & (hydrophobic signal peptide)o] 2J3] AlZH
67 Hu|¥ltNasrallah et al. 1985; Takayama
et al. 1987; Kishi-Nishizawa et al. 1990). E4,
Az g § allele2RE IS 3074 oe]
SLG 7R AEPEE vl & 23, F7|A4F
o] LA HEE 2] Y(conserved region)i} I
71K Ee thg/do] & A|H(variable regions)e] ZF
Zb EAREE, 71499 ool & A9
male § gened} AEAEE sH=vlo] A3kt 54
olg} FAE| ¢t Watanabe et al. 1999). AlA,
SLGHARe] Z HeEg I vgtos PCRE
33| S allelee EHF3] &= Z3}, Brassica Fi
hybrid #&& SA4sl=t] HE3os o] 4
At R olEgk TAEE Bekal A HE
sl A4agolx SLG gEido] of| 7l
=A== & 4 gt Watanabe et al. 1999).
$ AA| female Sgene?l SRK %127} &ely]
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2. Female S determinant(S—locus receptor
kinase)d|| Cist A3

SLG cho] tist 9 o]%, S locusol tat
234l A7k AR 1T F o]
XA receptor-like protein kinase?l ZmPKI1o] 24
A=), o] AR} 84 H:(receptor domain)
o SLG A9 we AEAE T At
(Walker et al. 1990). o33t WAL EZ B
rapa, B. oleracea, B. napus©l|X| S-locus receptor
like kinaseE U 3}sl= kst allele®] SRK &
ARt WART, 7 E450] FuHch SRK
A= 7158 2E Al 7] domaino 2 EE
t} : Receptor domain (S domain), transmembrane
domain, serine/threonine protein kinase domain
(Watanabe et al. 1994; Stein et al. 1991; Goring
et al. 1992; Hatakeyama et al. 1998). Su|Z2
AL, o S allele7toll= SRK 8-AA}2] S domain
I SLG AR Afe]9] ofmlieAl GO FAFI o]
80% oldolgh= e, ol o & AYe] S
locustfo 4 EA|(duplication)dl Zoleh= F52
7FsA ek SLGeF SRK 7721e] &4l o] %, &
FAEL e N /AL ofd S locus A
o AAE 22 sk dloll 2ol $HA o
w2t B. rapaollA HSOZ SLGYSRK FAAE
R E3FSl= 76kb =7]9] genomic fragment”}
AE3A0 2 cloning= It Cui et al 1999; Shiba
et al 2003). t}20&, SLGS} SRK & oj" /A
A7} e e(stigma) SN A7HESRH <
Al(recognition) gl ARFH o2 sk 4
ARIAE Heu7] f1et A o]
tt Takasaki A9 P2 AN SLG
FRANE AT A= demE] SHolA S
phenotype©] WA ¢k WA, SRK FHAE &
gt 7HAl= S phenotype©] W= Zl& 2l
SFo 2 x|, SRK AA}7} female Sdeterminant2}=
Zo] gr&#thTakasaki et al. 2000).

3. Male S determinant (S-locus cysteine rich
protein / S—locus protein 11)0| CH&F A

Female S determinanto] tfgl &<l o]= male

S determinantE 27| ¢35 S locuso] x|+ HH

TS gt AFE SFs 2 A, ol
712318 9] 917|(recognition) THFo] ToIalA]
o= Aoz 3IRoIE It Watanabe et al. 1991;
Boyes et al. 1995; Yu et al. 1996; Watanabe et
al. 1999). Pollen coat proteins (PCPs)o] thst o1
T= E3] male S determinantS 34 = 9ch
Brassica F0l|4| anther tapetum © 2R E] Tt50]%l
PCPs+= pollen FAdo] ol 27| AtofA
= SLG @Ay} 43285 k= PCPsE XA
P=t], 1 A} cysteine-rich small protein®]
SLG ©fdm} Jozkg o 4= gl 2oz ¥y
Frt}l o] %, BioassayS E3f 10kDao|s}e] PCP
7} Male S determinantzl= Zo] &ol%Ql,
PCP-like proteing & d}sll Qe GHx7E S
locusof| X2 Sl Suzuki et al. 1999).
SP113¢7ZHA7} Male S determinantg}= 2A18F =
AE Bo|7] 9l B. rapaclA FEHE HFo
AP, oI5 Fs SPII FHA7F Male S
determinant2}= Zo| Felz|gich

4, S-haplotypeO Cigh 12

Aphuskere 245k ARl SLG, SRK,
SCR/SP11 A7} shupe] zgtoz ofe Altho
7] HZef o]E S-haplotype 2= 3Tt
(Nasrallah et al. 1993). X|g7A] & #F
S-haplotype-2- Brassica rapa®l|A 2F 1007}A] o]
Aro g HIA%|RA1 Brassica oleracea®|A 2F 50
©]7F21¢] haplotype©] H.ILE|Q]T}. S-haplotype
SLG ELX SRK § domain®] ofn|iAt Qo] wh
oA F 7] OFer BRE 4 UtkFig D).
SLG ¥%= SRK Sdomain®] ojulicAl A o] ZHe

FeollAe oF 72%9] FAMIE Holw, o 1
T AllAs 70% olske] fAMdS Hioh
(Nishimo and Kusaba et al. 2000). & 7}4] 15
< 7= S-haplotype®] 548 2ARE A} dut
Aoz Mo Class I S-haplotype©] Class Il
S-haplotypeol] thsl]l 94431 54 7HA|1L 9low,
HFA 02 Class | S-haplotypeo| ] © 73t 27t
IS 7= Aoz HAE QT Nasrallah et
al. 1991).
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Fig. 1. B.rapa, B.oleracea S-locus receptor kinase(SRK) Class I I} ClassIl phylogenetic tree.
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