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Inroduction

«» Self-incompatibility (SI) is an important
mechanism used by many angiosperm
species for preventing self-fertilization.
SLG  SPI/SCR  SRK

S-tocus —(II——— I —
«» Sl 1s often controlled by a single polymorphic
locus, S locus. In Brassicaceae,the S locus
contains two specificity-determinant genes.



+» SRK encodes the stigmatic receptor kinase.

+» SCR encodes a small cys-rich protein
ocalized in the pollen coat, which is the
Igand for the SRK receptor (Nasrallah, 2002).

« Pollen inhibition occurs when the same S-
ocus specificity is expressed by both pollen
and pistil (Nasrallah, 2002).




4
S +» Classic genetic studies unraveled two

distinct forms of Sl, the gametophytic (GSI)
and the sporophytic (SSI).

Male determinant Female determinant

G—lp |Incompatible

Compatible

Seijl Takayama et al ,2005

=T QTR () BT QTR (T ) TR S R TNy (e Ty

%ﬁzﬂ----



Signal transduction of Self-incompatibility
reaction
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ATGAGATGTGTTGT T I TGTT TATGGT T TCTIGTCTTCTCATAGTTCTCCTTATAAACCATTTTGAAGGT
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ATTTTACTAT T TTCT T T TAACTACAGCTGAT TG TTATTGGTTCAAGAAATTGCGTGCTTTCTACAATAACAT
GCAARATATTCGAGTT TGAATTCATGTGGTCACAGAACAATTACAGTATACAAAGTACTAGTATGCATGGT
CTGTAAAAA T AGTAT TATGATCAAAGTAATTICTCAATGATAATTGATGAGACATAAACATTATATTTT
TCAARTTAGTCATTAAAATAARAAATT TCTAGCAAATGCGTT TGATTTTTTATTTGTTTATAAGATAATTTCT
GGACCTGGTAA AGAGGCATAA T T TTAATTTCRARARAGCTGATTAATTGATCGAATTAATATTACACAACTA
AGATATTTAGAGATATCTACTATATATCTACTTAAGACGAGAATTATCATGATTAATATTAATACCTAT
CTTTAGC TATATCATAAGAATATTATAATATTCTAAATTAATAARAAATTATTTTATTCCCTTTTACAGA
GTTAATTAAGAACAATATACGTCAACCATTAGTAAATACTARATAGTGAACAATATAATATATARGTTG
ACCATCATAAATAGCTTCCTT TTATCATGTTCTTAAATGTGGAAGGTGTGGTTACTCTCTGTATATGTG
TATATACCCTCCTTCAAAGT TATCTTITCGAAATAATATATATGCTGTATAARAACTCTCTAACTATTACTAA

TCGCAARATGCAGTATTGCGACAARGARAARRARARA TAGCGT TTATATTCTARAARATTTACTGCATTATCAAGT
ATTTATCTAAGTATTCTAAAGTAATAACAGAAGTGGAAGCTCAGAAGCGTGGAACAAGTGCTTTCTTAGGG
G v E A o K W N K C F: L R

ACATTTTCCCTGGGAAATGTGAACATGACGCARACGCAAAACTACGATGCAAAGAAGACGATGCAAAGA
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AGACGATGCAAAGAMAGACATTAGCGTAAAATACAGCTTTAAAATGAATATTTTGTGATAAATTTGTTTT

ARCCAAGCATTTTTTACAATAGCAARAATTCCACCTTTATCAAAAGTTTGACAATTGCATTCAAAAGGGCG
v L C K K C > 3 < = B G G K D F = (o] €« N < E i R

AGAGGGTCTGAAATTCTTAGCAATGTCTTCTTT
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R1SCRa CNLEGNFPGRCVGNGDE--QCKRDLTE--DGNNPSKCRCR-FRAGRRHCRCIYCEVFGM.
A1SCR37 CNLRDIFPGKCEHDANAKLRCKEDIAKNFRPSRPFECDCOTFDQGR-ICYCKKCLV.
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AtSCR1 CFLRDIFPGKCEHDANAKLRCKED. VLCKKCYCIGGKDFTQCNCEFPRSPRFNKAT

Boggs et al,2009
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Exon 1
A. hallari h

100p

SCR-A-Cal-0 MRCVVLFMYSCLLIVLLINEFEEVERQKHNE - CPLRDT FP-GECEHDANAKLRCKEDDAKKTLA®
SCR-A-Col-0-restorad MRCVVLFMVSCLLIVLLINHFEEVEAQKWNK - CFLADIFP-GECERDANAKLRCKED I AKNFR PSREFECNCOTFDRG-GICYCKROLV
SCR-B-Cvi-0 MECAVSFMVSCFLIVFFTREIKELEAQKWER-CLIKQICB-GSCRTDGY - - IRCKNDI TERGKH- RFFECKCKIVD-GDRLCFCYECLVLRASSDLTTH

oGHa-Alyrata MRCEVLFVY S VIMELLISHVOGMED KWK KV CRLEGKFP- GROVGNGDED - - CKROLTEDGHRR - - PEXCRL - RFRAGRRECRCTYCEVFGM*
SCRb-Alyrata MRRATFFIVFYVFISLVLENVODVTAQK - NE -CMRSEMFPTGRCGNNGEET - - CKEDFENIYRT - - FIQCKCLDEYDFARLCOCRFCY

Takashi et al,2010
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Methods

Solution Structure of Sg-SP11
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Sequence Alignment of allelic SP11s
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Signal Peptide Predition

JENE NAME Lut oslte Cut oeqg
EroFl1-8 Ad A0 LEA—IL
Er-F11-—40) 244 S0 VEUA-LD
BroP11-249 24 S0VUA-LD
BooH11-2 44 SO VEA-LD
BosP11-5 244 S0 VEUA-LD
BosP11-13 2d A0 [VE AL
BosH11-8
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Alignment after remove signal peptide
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Cl c2 c3 C4cs cec? ce
Spll-8 IFIV-SGHIQE---LEANLMKR~~-CTRGFRRLGKCTTLEEEK-CKTLYPRGQ- -~~~ -~ CTCSDSKMNTHS--CDCKS-~---C
SP11-9 IFIV-5SHVQE- - - VEANLRRT - ~-CVHRLNSGGSCGKSGQHD-CEAF { TNKTNQK -AFYCNCTSPFRTRY - -~ CDCAIK~~-CKVR
8P11-12  IFIILS-RSQELTEVGADKQQ---CKKN--FPGHC---ETSERCENTYKRLNKKVFD-~CHCQPFGRRRL~ - ~CTCK~ -~~~ c
8P11-21 IFIIISSHFQ----VEARP-----
SP11-32  IFVV--SIHVQG--VEANPTKL--CRGSVTSRGVCDNSGVQ-RCVTEF SKKIDEDPRL-CSCICRHHEGRRF-CPCE----~ CKC
8P11-33  IFVI-SSHFQE---VGANMMNQFLCQRNFRGEG-CVSPAD---CETLI ENKLNEKTASNCTCVRKTGKYARAQCTCRLPHK-CVPR
8P11-34  LFII-5S8HSQE---VFEANKVRKQ-~CFRRRTLTGECVSPGGDKRCEDY ! KNKLNEKTAFNCNCVGSRKHAL- --CTCEIRRNPCPY
SP11-36  LFVV-SSHVDG---VEANLTKL~-CPGNVTSRGVCGNSGVQS-CVTAISKKLHEDRRL-CSCLCKIHEGHRF -CPCV -~~~ CKRC
8P11-37 IIITAS-HF(Qw==-~ FANMLEKR~~CDRSF~~PCDCGNNGRIV-CEXS/NAVERE~~AFNCICDIYILKKDRRICKCDLDVHICPL
SP11-38  IFIV-SSHGQE-~-VEANLKKN--CKSGLRLSGECGDLGAAL~-CLDSYQATWQTRPAK~-CVCSNGRYFGR-~~CFCF8~~~~CK
SP11-41 IFIV-SSHGQE-- -LFAHLMKN--CKADLRLPGGCGNSRIS -~ ~CETLYHDNCRRMPSK~CKCSNESDGGR~ -~ ~CVCYLIT
8P11-45 MFIT-SSHGQG---VEADLRKE-~CNGYTQLSGPCPNLGGEA~CANRYEIRAKKRPRS~-CNCNDVDEVGF -~ ~CHCSL~~~~CK
8P11-46  IFIV-SGHIQE---VEANPMKQ--CKIGYRMPGNCAELAQT~~CENI CSRGKEKKPSH-WKCTNGPKNTYS-~CDCK
SP11-47  IFIV-5GHIQF---VEANLMNP--CDDIFGMEGQCGGPKT~~~CEKLYSKGMDKRPPR~CECTNSGKNTYS~~CVCKL~~~~C
8P11-48  IFII-SSHFQE---VEANVMKL--CYRKRTFDVPCVKPENKH-CEDLFKEDLKEITAYNCTCVKLYSKSG~-~~CTCKLGRK~CPRHFFF
SP11-49 IFIV-SSHCQG---VEANLRDE-~-CLGHVRLSGPCGDSGENA-CVIRFQRREKKRPRS~CGCTNFEGIGR-~~CFCmm==~= CM
SP11-52  IFTV-S5SHAQD=--~VEANLMNR--CTRELPFPGKCGSSEDGG-CIKLY SSEXKLEPSR-CECEPRYKARF - ~~CRCKI~=~=~~C
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Secondary Structure prediction

conf : ilnniEnEEEEnoooEnnannEEEEEEEnEEE RN EE nonEEE
Fred: g ) 9] —

Pred: CHHHHHHHHHHHHHCCCCCCCCCCCCCHHHHHHHHHHCCC
aAn: GODVOANTLMNECTDY INLLGRCGGSGDELOCRSSYESNEMNT
]

1 1 1
10 20 30 40

cont : JIHNNNonEnEnooa-alBEEaoaonEEanEEE
Pred: R —

Pred: CCCCCEECCHHHHHCCCCCCCCCCEEEEECC

ol EPLNCECEDAEKEMRKEONDEDWV IRGRCRCVLICEK
[ ] ] ]
50 &0 70
Legend:
:j = helix Conf: ]::I.II[ = confidence of prediction
— -
= strand FPred: predicted secondary structure
= Ccoil AR target seguence

BoSP11-8 secondary struction



conf : JInEEEEEEERERa NS aoaoaoao=oanl HEnnnnEEEEE
Pred: ey }____{Z:::::

Pred: CHHHHHHHHHHHCCCCCCHHHHHHCCCCCCCCEEECCCCC
AA: NLMERCTRGFRELGEKCTTLEEEKCEKTLYPRGQCTCSDSEM
1 1 1 1
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cont : JonnnznnnElE
Pred:

Pred: CCCCCCCCCC
Afd: NTHSCDCEKSC

50
Legend:
D = helix Conf: ]:.:llIIE = confidence of prediction
— +
= strand Pred: predicted secondary structure
= coil ARh: target seguence

BoSP11-8 secondary structure



Phylogenetic tree of SP11s
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Fic. 3. Protein-core forming residues and loop L1. The ribbon
representation and the ball-and-stick models of the side chain around
the protein core. The ball-and-stick model of the backbone amide group
of Cys-35 1= also depicted. The 1.1 loop, referred to as HV, is guided by
the solid line.
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Discusstion

«» Here,we align different SP11 genes in Brassica
rapa,Brassica oleracea,Arabidopsis thaliana
and Arabidopsis lyrata,with a finding that 8
conserved cysteine residues exists Iin every
fSPllO.IBut no hyper-variable region(HV) is
ound.

« As aresult of too low identity between SP11-8
and other SP11s,we can’t do homology
modeling.But based on 8 conserved
cysteine,we presume that other SP11s share
the similar structure.
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