Genome Wide Association Studies-

Case Study




" |Genome Wide Association Study A

L Genomic mapping is a useful approach in plant breeding to
locate regions that are important for particular traits
(Grotewold et al. 2015).

UThe more recently developed genome-wide association
studies (GWASSs) can identify precise chromosomal locations
with the resolution to define specific genes or even
polymorphisms within coding regions.

dIn general, these approaches employ statistical formalisms
to determine the strength of the association between a
genotype and phenotype and as such help inform breeding by
providing molecular markers or by identifying genes and
alleles that contribute to specific traits.

\.OIn association mapping the genetic markers usually lie /
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Genome-Wide Association Mapping
in Arabidopsis |dentifies Previously Known
Flowering Time and Pathogen Resistance Genes

Maria José Aranzana'™, Sung Kim'®, Keyan Zhao'%, Erica Bakker?, Matthew Horton? Katrin Jakob?, Clare Lister?,
John Molitor*, Chikako Shindo?, Chunlao Tang‘, Christopher Toomajian1, Brian Traw?, Honggang Zheng1,
Joy Bergelsanz, Caroline Dean’, Paul Marjuram4, Magnus Nurdborg”

« They considered 4 phenotypes for which the major loci were
Known.

« Vernalization response locus-FRI.

« 3 pathogen resistant loci-Rpm1,Rps2,Rps5.
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Figure 1. Summary of the Data Used in the Study
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Figure 3. Genome-Wide Scans for Association with Flowering Time and Pathogen Resistance
Figure 1. Summary of the Data Used in the Study
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Genome-wide association mapping reveals
arich genetic architecture of complex traits
IiNn Oryza sativa

Keyvan Zhao'2, Chih-Wei Tung?®, Georgia C. Eizenga“, Mark H. Wright', M. Liakat Ali5, Adam H. Prices®s,
Gareth J. Norton®, M. Rafigul Islam?, Andy Reynolds’, Jason Mezey', Anna M. McClung*®,
Carlos D. Bustamante? & Susan R. McCouch?=

Temperate Aromatic Tropical!

Results
« Correlation analysis between different phenotypes.
« Correlation ranged from -0.41 to 0.9(seed width and length).
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Genome-wide association study (GWAS) of resistance to head smut in maize

1 Ming Wang?, Jianbing Yan?4, Jiuran Zhao®, Wei SongP?, Xiaobo Zhang?,
Yannong Xiao*®, Yonglian Zheng*-*
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¢ Smut (Sphacelotheca reiliana) study using Illumina maize SNP 50 array.
¢ 45868 SNPs in the panel of 144 inbred lines.

¢ Classified candidate genes as resistant genes, disease response genes and
other genes.

t Outcome:

¢ 50K SNP offers highest array.

¢+ Chromosomal region and specific SNP that affect resistance level in commercial
build up population.

¢ Assessed the extent of LD in target population.

¢ Identified genes or QTLs that significantly affect smut resistance.

¢ Characterized those genes based on known function and co-

location.
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Physical positions of 19 SNPs significantly associated with head smut resistance and the predicted function o homology of adjacent candidate genes,

SNP Chr, Physical pasition bin P P (andidate genes Function Class Previous sudies
(AGPv1 bp)
! I Z7BRRAS(T 1.08 0.0d6 JR4E-OF GRMZM2C300940 Sering/threonine proten Plant defense response
kinase
) 1 56673849 20 (.43 554E-172 CRMZM2C434669 Antifrezze Plant dfense response
3 z 201355445 208 0051 6.71E-06 GRMZM2G140231 Sering/threonine protein Plant defense response Cao {2005}
kinase
4 ) 215834173 209 (.083 4,05E-06 CRMZM2G 166566 Basic-leucine Zipper Plant defense response Gap{2005), Chenecal
transcription factor {2008, Lietal, (2008
3 3 124139795 305 0.074 1.52E- (8 GRMZM2G13 7289 MADS-baox Plant defense response Libberstedt eral,{1999,, Li
et al.[2008)
] 4 220145226 4.8 0.036 BIE-41F  CRMZMIC046816 Tubby-like Plant defense response
| 5 187810205 505 0.043 B.87E-06 CRMZM2G 130858 Antifraaze Plant defense response
§ 5 188373740 505 0.035 5.97E-07 CRMZM2C312274 Auxin Plant detense response
g b 163988192 b.06 0.047 225k~ 0F AC193860.3,FG002 Unknown Unknown
10 ] 3672618 701 0.038 8.00E-06 CRMZM2G465226 Pathogenesis-related protein Disease resistance Liet al. (2008)
11 8 103237278 £03 0.036 1.3%E-06 GRMZM2G047152 NE-ARC Disease resistance Libberstedt et al,{1999)
11 8 131978501 B05 0.043 4.860-00 CRMZM2CO75000 Actin cross link Plant defense response
13 § 136510174 8.03 0.039 37406 CGRMZM2G164341 Antifrezze protein Plant defense response
14 8 130948482 B.05 0.039 LIBE-10F  CRMZMIC164341 Antifreeze protein Plant defense response
13 § 136806539 8.03 0041 1.03E-03 CRMZM2C017603 NB=ARC isease [esistance
16 g B4924940 803 0.037 4 58E-06 CRMZM2G443553 WD40 repeat Plant defense response Libberstedr et al. (1998,
Luand Brewbaker (1999)
17 9 514037 0.03 0035 245E-07 GRMZM2G383607 Unknown Unknown Libberstedt et al.{1999),
Luand Brewhaker (2000)
18 9 g05 05475 .03 0.0s0 424E-08 GRMZM2C348660 aminoacyl-cRNA ligase activity Plant defense response Lijbberstedr et al, {1999},
Luand Brewbaker (2001}
19 10 131123733 10,03 0.037 1.01E-03 CRMZM2G117667 Lipase Disease resistance
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%, ropartion of phenorypic variance explained by SNP,
# Significant SWP-trait associations with a stringent threshold of -log!0.05/45,868 ),
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/ DNA Research Advance Access published May 19, 2013

DNA ResearcH pp. 1—12, (201 3) doi:10.1 093 /dnares,/dst021

Genome-Wide ldentification and Evolutionary and Expression Analyses
of MYB-Related Genes in Land Plants

Hai Du':2, Yonc-Bin Wang!, Y1 Xiel, Zue Liang3, San-JiE Jiang#?, SHuanc-SHuanc Zhang!, Yu-Bi Huang!*,
and Yi-XionGg Tang?*

Specics MNumber of MYB
AL Cyanidioschyzon merolae 5
Prasinophyceae Ostreoccoccus lucimarinus 9
Chlorophyta Ostreococcus tauri 12
Chlorophyccac Chlorella vulgaris 5
Chlamydomonas reinhardtii 20
o toxlophyvree Volvox carteri £
e Physcomitrella patens 27
Land plants SyCop e Selaginella moellendorfii 12
Wascular plants MMonocots Fea mays T2
Brachypodium distachyon 44
: Zolanaceas :
Anglospenns solanum lycopersicum 60
Vitis vinifera 47
e Euwrosids 1 [——— Arabidopsis thaliana 68
Citrus sinensis 38
Evurosids I e G]}"Cinl} Imax 127
Populus trichocarpa 71
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japonica rice resistance to blast in field

and controlled conditions

Andrea Volante'? @, Alessandro Tondelli®, Francesca Desiderio®, Pamela Abbruscato®, Barbara Menin®=>,
Chiara Biselli?, Laura Casella®, Namrata Sirﬁgh", Susan R. McCouch ', Didier Tharreau™", Elisa Zampieri'
Luigi Cattivelli* and Giampiero Valé'''"
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Outcome:

vThe GWAS approach identified 14 MTAs associated to blast
resistance. Five of them were detected only under field conditions, while
three were discovered only for the growth chamber experiment.

v'The screening procedures identified the largest number of resistant
accessions in the cluster of tropical japonica and out-group varieties,
though highly resistant temperate japonica genotypes were also
identified.







