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« Species cytoplasm specific function

» Radiation hybrid for fine mapping

* Wheat Zapper a versatile on-line application for synteny
* RH bulk segregant analysis by Illumina sequencing

« Paleofusion in proximity of the scs region

A candidate for the scs locus
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* Energy production / \

* Disease resistance
* Fertility

* Plant vigor
Wheat Cytoplasm

« Maturity k /

* Yield

Euplasmic

Maan 1991 Proc Int Symp Nuclear Organellar Genetics of Wheat
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 Restore interaction

3 characterized versions:

Scs @€ 1D
Scs i 1 Atimophevii
Scs spt ?speltoides

Ae. longissima Cytoplasm

. P

Alloplasmic

Maan 1991 Genome 35:238-243
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 Restore interaction 1Dscs 1AL

3 characterized versions:

Scs ti 1Atimophevii
Scs spt ?speltoides

Michalak et al. submitted
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Title: 211105 D5 Date: 11142001 Time: 1557 Title: 211105 D5 Date: 11-14-2001 Time: 16:00
Comment: LARGE PLUMP EMBRYO Filename: 4838.TIF Comment: SMALLM SHRIVELED EMBRYO Filename: 4839.TIF

SCS ASCS

Michalak et al. submitted
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« Radiation-mediated breaks
* In vivo RH

http://www.ratical.org/radiation/CNR/PP/chp3.html
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 Radiation-mediated breaks
* In vivo RH

http://www.ratical.org/radiation/CNR/PP/chp3.html
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- Radiation-mediated breaks
*In vivo RH

http://www.ratical.org/radiation/CNR/PP/chp3.html
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 Radiation-mediated breaks

* In vivo RH
J Marker 1

Marker 2

Marker 3

Marker 4

http://www.ratical.org/radiation/CNR/PP/chp3.html
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Radiation Hybrids for Fine Mapping

« EST RH Mapping
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Michalak et al., 2009 Maydica 54:471-483
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Radiation Hybrids for Fine Mapping
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Michalak et al. submitted; Michalak et al., 2009 Maydica 54:471-483
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Wheat Zapper

(Zipper)

Supplementary
Try Me! Reirieve Joh Info. Help

Wheat Zapper is a fast and flexible on-line application to predict orthologus relationships with the model species
Onyza sakiva, Brachypodium dystachyon, and Sorghum bicolor.

Search Query
Enter at least two DINA FASTA sequences

Expect Value: | -10 ) ( Clear . Submit |

&t R e Ly e, ) i ‘ ',’!‘ i o ::-.‘."' - -‘.,“'. § ..-\ : \ A A SAMES " 3 -I- -
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’ : 4 s |

‘

Alnilmer et al. submitted
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Home Zap Team Help

Joh ID: 9211
[ Get Table ] [Download EST Sequences] [ Find Exon/intron ] [ Design Primers ] [ Pretty Picture
Wheat : : : Brachy  Brachy  Sorghum Sorghura  Sorghur o
Query EST Rice Gene Rice Start Rice End PBrachy Gene Shart Fnd Crone Start End Pfam Description

STE PAK_Ste20 STLK.6 - STE kinases include
[] TC388800 TC453202 LOC_Os10g37480 19989644 19998510 Bradi3g31110 33263613 33272546 Sh01g016990 17179375 17194939 homologs to sterile 7, sterile 11 and sterile 20 from yeast,

expressed
i TCA450049 - - ! Bradilg31110 33263613 33272546 Sw01g016990 17179375 17194939 Protein kinase dornain
- CD894600 LOC Ds10237430 19960244 19965341 Bradi3e31090 33239633 33246697 Sh01g017010 17230294 17235693 expressed protein
0 - TC403732 LOC_Ok10g37420 19957959 19957417 Bradi3g30890 33137031 33139616 Sw01g017020 17236581 17239126 ;ﬁf:nhf’gz;]if HaneClaekiBndios donat cotteining

[] TC406578 TC406578 LOC_0410237410 19953587 19956560 Bradi3g30880 33133705 33136872 Sh01g017030 17239543 17242458 TBC domain containing protein, expressed

Predicts “non-COS”

Pfam description

Alnilmer et al. submitted



http://wge.ndsu.nodak.edu/wheatzapper/

Germplasm

b Enhancement
. — )G |

Downstream applications Markers development
CDS prediction

Home Zap Te Help

Joh ID: 9211
[ Get Table ] [Download EST Sequences] [ Find Exon/intron ] [ Design Primers ] [ Pretty Picture
Wheat : : : Brachy  Brachy  Sorghum Sorghura  Sorghur o
Query EST Rice Gene Rice Start Rice End PBrachy Gene Shart Fnd Crone Start End Pfam Description

STE PAK_Ste20 STLK.6 - STE kinases include
[] TC388800 TC453202 LOC_Os10g37480 19989644 19998510 Bradi3g31110 33263613 33272546 Sh01g016990 17179375 17194939 homologs to sterile 7, sterile 11 and sterile 20 from yeast,

expressed
i TCA450049 - - ! Bradilg31110 33263613 33272546 Sw01g016990 17179375 17194939 Protein kinase dornain
- CD894600 LOC_Os10g37430 19960244 19965341 Bradi3e31090 33239633 33246697 Sh01g017010 17230294 17235693 expressed protein
0 - TC403732 LOC_Os10g37420 19957959 19957417 Bradi3g30890 33137031 33139616 Sw01g017020 17236581 17239126 ;ﬁf:nhf’gz;]if HaneClaekiBndios donat cotteining

[] TC406578 TC406578 LOC_Os10g37410 19953587 19956560 Bradi3g30880 33133705 33136872 Sh01g017030 17239543 17242458 TBC domain containing protein, expressed

Alnilmer et al. submitted
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Home Zap Team Help

Joh ID: 9211
[ Get Table ] [Download EST Sequences] [ Find Exon/intron ] [ Design Primers @

Wheat : : : Brachy  Brachy  Sorghum Sorghura  Sorghur
Query EST Rice Gene Rice Start Rice End PBrachy Gene Shart Fnd Crone Start End

Pfara Description

STE PAK_Ste20 STLK.6 - STE kinases include
[] TC388800 TC453202 LOC_Os10g37480 19989644 19998510 Bradi3g31110 33263613 33272546 Sh01g016990 17179375 17194939 homologs to sterile 7, sterile 11 and sterile 20 from yeast,

expressed
i TCA450049 - - ! Bradilg31110 33263613 33272546 Sw01g016990 17179375 17194939 Protein kinase dornain
- CD894600 LOC_Os10g37430 19960244 19965341 Bradi3e31090 33239633 33246697 Sh01g017010 17230294 17235693 expressed protein
0 - TC403732 LOC_Os10g37420 19957959 19957417 Bradi3g30890 33137031 33139616 Sw01g017020 17236581 17239126 ;ﬁf:nhf’gz;]if HaneClaekiBndios donat cotteining

[] TC406578 TC406578 LOC_Os10g37410 19953587 19956560 Bradi3g30880 33133705 33136872 Sh01g017030 17239543 17242458 TBC domain containing protein, expressed

Alnilmer et al. submitted
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Krzywinski et al., 2009. Genome Res 18:doi:10.1101; Alnilmer et al. submitted
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TalD

Os5, Bd2, Sh9

Os10, Bd3, Sb1

SCS

Os5, Bd2, Sh9

Michalack et al. submitted; Luo et al., 2009 PNAS 106:15780-15785
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TalD
Comrmrmm - paleo-telomere
Os5, Bd2, Sb9
Os10, Bd3, Sbl
&
%)

D - paleo-telomere

Os5, Bd2, Sh9

L R IGICILIE TR IL LT - paleo-telomere

Michalack et al. submitted; Luo et al., 2009 PNAS 106:15780-15785
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TalD

Os5, Bd2, Sb9
€ommimm e - paleo-centromere (partial)
L RICICILIETEIL LT - paleo-centromere
S - heo-centromere
Os10, Bd3, Sbh1l

O

(7))

R GICIE I IE TP - paleo-centromere (partial)

Os5, Bd2, Sh9

Michalack et al. submitted; Luo et al., 2009 PNAS 106:15780-15785
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TalD

Os5, Bd2, Sb9
€ommimm e - paleo-centromere (partial)
L RICICILIETEIL LT - paleo-centromere
S - heo-centromere
Os10, Bd3, Sbh1l

O

(7))

Organelle
genes Qomrmrmm - paleo-centromere (partial)

Os5, Bd2, Sh9

Michalack et al. submitted; Luo et al., 2009 PNAS 106:15780-15785
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lllumina Bulk Segregant Analysis v
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Genome complexity
reduction libraries: Bulk Bulk
negative positive

*Pstl + sonication
Aatll + sonication
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lllumina Bulk Segregant Analysis

/' Wheat
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« 100 M good quality reads
» 20 Gb pair-end sequence
« 1 M digestion sites

« 3.2 K unigue sequences

Bulk
negative

lllumina 40X
sequencing

Bulk
positive
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3.2K sequences
100bp pairends

USDA 53X Ae. tauschii

pipeline pre-assembled
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Extended seq.
1-10 Kb




AS S e m b Iy Wheat

| Germplasm

b Enhancement
. — )G |

' 556 Contigs
100bp pairends —>  118Mb
PP N50: 3Kb

USDA 53X Ae. tauschii

pipeline pre-assembled

Extended seq.
1-10 Kb

DNA Star
Assembly
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Assembly £

556 Contigs
—> 1.18 Mb

N50: 3Kb

Wheat

Zapper

18 contigs
30 genes
Synteny sorted

Map contigs

on RH
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* 450 RH-1D searched

Xndsul9 —}

0Os10,

Xndsu295 —§
Bd3. ndsu295
Sb1
scsae hn
Xndsu297 |
Os5, Xndsul8
Bd2, : -
Sb9 - .




The scs region

Xndsul9
0Os10,
Bd3, Xndsu295
Shl

scsae

Xndsu297
Os5, Xndsul8
Bd2, -
Sbh9 .

Synteny: 7 contigs

aX 0T
—

Synteny: 8 contigs
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The scs region

0Os10,
Bd3,
Shl

Os5,
Bd2,
Sh9

Xndsul9 -

Xndsu?295 -
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Xndsu297 |
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Pollen ankyrin

Alfa/beta hydrolase

Katanin p60 ATPase

SCD1

OXA-1 inner membrane protein

no genes based on synteny

Rhomboid
Proteasome subunit




A candidate for scs
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Rhomboid proteins: conserved membrane proteases with divergent

biological functions
Sinisa Urban
Genes Dev. 2006 20: 3054-3068

Access the most recent version at doi:10.1101/gad. 1488606

tein ring. A thorough consideration of all known ex-
amples of rhomboid function suggests that, despite bio-
chemical similarity in mechanism and speciticity, rhom-
boid proteins function in diverse processes including
quorum sensing in bacteria, mitochondrial membrane

fusion, apoptosis, and stem cell differentiation in eu-
karyotes; rhomboid proteins are also now starting to be
linked to human disease, including early-onset blind-
ness, diabetes, and parasitic diseases. Regulating cell sig-
naling is at the heart of rhomboid protein function in

manv. but not all. of these processes. Further studv of

animal kingdom but are not found in other kingdoms,
including plants, perhaps because plants and animals
evolved multicellular development after splitting from a
common ancestor (Meyerowitz 2002). But in recent years
a small number of factors have been discovered that are
conserved across kingdoms, raising the exciting possibil-
ity that they are key regulators that evolved very early.
One such class of regulatorv proteins are intramembrane
proteases.

ntramembrane proteolysis, the cleavage of membrane
proteins within their membrane spanning segments. has




Genomic sequencing of Rhomboid

* Primers designed on lllumina contig

220 bp upstream
390 bp downstream

total: 2,048 bp

TriIAnnot: 984 bp CDS, 5 exons
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 Functional

Ae. Tauschii
“SCS ae”

“SCS ti”

“SCS ti”
Chromosome 1A
Chromosome 1B
“A SCS ti

“A SCS ti”

1 SNP

TTCATC

Genomic sequencing of Rhomboid

Lys to Arg
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« ESyPred3D on 2NR9 crystal structure

6 transmembrane helixes
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/‘ Non functlonal

« PDB SiteScan




Protein model for Rhomboid

Internal

'Cytoplasm MEMBRANE

Catalytic
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Conclusions: re-discovery of hot water

* Developing the best biological material for the task
Combination of lllumina BSA and RH very effective
 WheatZapper is valuable for fine mapping initiatives

* Very important to work with bio-informaticians

* Cloning of the scs gene:

70 Kb region
6 (2) genes
Unable to DIS-proof the Rhomboid as candidate

Wheat
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http://avena.pw.usda.gov/RHmapping/
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