Introduction

Most disease resistance used in maizi@titative in nature, i.e. incomplete
but sufficient to protect yield. Quantitative gsince is generally extremely
durable, buvery little is known about its molecular or physigical basis

We are characterizing genomic regions conferrirgngjtative resistance (also
known as quantitative trait loci @TL) to three fungal diseases of maize with
significant importance in North Carolinagray leaf spot (GL S), southern leaf
blight (SLB) and northern leaf blight (NLB).
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A Summary of Maize Disease Resistance Studies

Bin locations

Fifty publications reporting the locations
of 437 QTL for disease resistance ¢@®TL)
in maize were summarized (Wisser et al.).
Statistical tests indicated tipeesence of
clustersof dQTL for multiple diseases.
Evidence was also found for thssociation
of dQTL with maturity-related QTL.
Bins 3.04 and 6.01 are hotspots for both SLB=~*
and viral QTL. Bin 1.05 is a hotspot for GLS
resistance QTL. el =
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Consensus map of resistance loci in maize. Chromesdis
shown here for illustration purposes. At the bottof the
diagram is a histogram summarizing the QTL freqyerer
centiMorgan. The thicker line shows the frequeafgQTL )
and the thinner line maturity QTL. dQTL hotspdgk(ng into
account gene density) are indicated as white anehe
histogram. On chromosome 3 there are two suclpbists3a
and 3b.
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Use of a Disease Lesion Mimic Geneto | dentify

Components of the Defense Response: Rrp1-D21 is an
aberrant major disease resistance gene, whictetegbe defense response in th
absence of pathogen recognition, leading to caris&t necrotic spotting, called
disease lesion mimic phenotype. We have showtrtheastrength of the
phenotpye conferred by Rp1-D21 is variable, dependimthe genetic
backgroundThe Rp1-D21 phenotype in several different genetic backgroundsin seven
week old plantsis shown below:
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Fine Mapping of Resistance QTL
Using a maize advanced intercross RIL populatioived from a B73 by Mol17
cross (the IBM population), we precisely definedB3QRTL on chromosomes 1, 2
and 3, often to within 1-2 cM. We also used arnal’ B73/Mo17 RIL population
to map the same QTL. As expected, the same QTE wdentified but with

significantly lower precision (Balint-Kurti et abB7).
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Identification of QTL for Multiple Disease Resistance
By also mapping GLS QTL using the IBM populatiore were able to
precisely define at least two genomic regions, lmemosomeS 2 and 6 conferring
resistance to both diseases.

(blue line) QTLs on
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Correations Between Resistance to Different
Diseasesin a Population of Diverse Lines

We screened the diverse 302-line association mggmpulation for SLB, GLS
and NLB resistance over several years. Diseasgtaace is strongly correlated
with maturity for all diseases. We corrected fatamity to get the ‘True
Resistance Value’ (TRV) for each line.

Disease resistance (measured on a
1-9 scale with 9 being completely
resistant and 1 being dead),
plotted against time to pollen shed
for 302 diverse lines making up
the maize association-mapping
population. ‘ True resistance
value’ measurements were made
by determining the distance of
each point from the line of
logistical regression.
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Days to Anthesis

Significant pairwise correlations between the TRV valuesfor SLB, GLSand
NL B werefound (see values highlighted in blue below). This ssggéhat there
may be asignificant number of QTL with pleiotropic effects, i.e. conferring
resistance to more than one disease.

Table showing the correlation

SLB2004 SLB2005 SLBTif2006 SLB2006 GLS2004 GLS2005 GLS2006 NLB2006 N
between TRV scores in the

072799 0.73181 070602  0.78116  0.19669

'SLB 2003

e < < <0001 0.0014 association mapping population

SLB2004 Ar— s oD for $LB ratings in five @ffergm

< 3 2 environments, GLS ratings in
SLB2005 R D three and NI__B rating in one. Th
<ogo<ogor top number is the Pearson

SLBTif2006 emmeal  0.15074 correlallt?n coefficient, the _mlddl
“Em 00105 number is thé>-value associated
SLB2006 with the coefficient and the lowe

number is the number of
0.20610 informative data points. Values
oo highlighted in blue indicate
0.58512 ‘between-disease’ correlations
<%t %2, with aP-value of <0.0001.
Values highlighted in yellow are
‘within-disease’ correlations.
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We are mapping regions
responsible for this phenotypic
variation, which likely carry genes
for important components of the «
defense response. The figure to the
right shows a locus on
chromosome 10 which controls
variation in this response ina =
B73/Mo17 RIL population
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