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Approach & CAP Funding

CAP funded phenotyping of 6 biparental
populations for soft wheat quality

Populations were primarily developed
for other traits

Genotyping of populations was funded
by either CAP or other sources

Non-CAP mapping work was added




Rationale

Mapping in multiple populations
provided a broad perspective of
genetics

Value of QTL discovered in multiple
populations




Conclusions

Major QTLs were identified that affect all components
of soft wheat quality

Chromosomes 1B and 2B were important in most
populations and for most traits

Large effect QTL from other regions were detected In
> 1 population. Repeated yet more population
specific than the 1B and 2B QTL.

Association Analysis detected In the general
chromosome regions many of the large effect QTL
reported in the 6 biparental mapping pops, but
specific markers rarely are significant.

Mapping major translocations and functional genes
necessary for understanding variation




Key Components of Soft Wheat Quality Used in All Analyses

Water absorption (WA SRC) h

Starch damage (SO SRC)

> ACT LIKE ONE TRAIT

Pentosans (SU SRC)
Flour Yield (FY)

_ r = -0.60, -0.90
H20
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Flour Protein (FP)

Test Weight (TW)



Populations & Current
Phenotyping & Genotyping

Pl Pedigree # Markers Number of
Lines Envs
Sorrells Foster/Kanqueen 90 254 SSR and AFLP 3 (NY, OH)
(DArTs being added)
Johnson SS 550/P10 26R46 150 | 153+ SSRs 4 OH, 2 GA
Griffey Jaypee/USG 3209 125 | 220 SSR, 363 DArT | 3 (VA,NC)
Sneller Foster/PIO 25R26 175 | 163 SSR 4 (OH, NY)
Ohm 92201/91193 190 | 383 DAIT and SSR 3 (IN, NY,
OH)
Sorrells Cayuga/Caledonia 155 | 256 SSR and AFLP 4 for Starch
(DArTs being added) | Pam,
2 for others
Ohio State, | Association Analysis | 187 | ~600 DArTs, SSRs, 9 (NY, OH,
USDA others IN, KY, VA)

SWQL




Association Analysis Population:
187 Genotypes

Canada 7 1985-2001 AR 14 1975-2003
IL 5 1915-1999 FL 2 1994
IN 44 1915-2001 GA 5 1947-2000
KY 1 e KS 2 1897-1946
Ml 11 1881-1993 MD 4 1837-1975
NY 17 1893-1998 MO 7 1830-1976
OH 20 1808-2003 NC 9 1959-2002
PA 3 1870-1951 SC 16 1921-1996
WI 4 1974-1991 TN 1 1900
X 1 1984
VA 14 1852-2001

112 75




Association Analysis
606 DArT markers, 7 Traits,

4. 242 Tests
Mean /‘ / \
9 PCs — 69% Polygene
Axes of Ancestry Effect:
Covariates Covariance

Marker Effect  Of relatives
Fixed Random




Results: Phenotypes

« Traits are very heritable, h? generally > 0.75

 Significant genetic variation found in all
populations for all traits
e Correlations were similar to the expectations

— In AA population Gluten Strength and penotosans
were correlated (r = 0.20)

— Softness and flour protein were correlated (r = -
0.55)



Biparental:

Number of QTL by population

Cayuga/Caledonia

92201/91193
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Jaypee/USG 3209
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“Major” = LOD > 3, R2 > 0.12
“Big Dog” = LOD > 6, R2> 0.2




Biparental

: Number of QTL by trait

Soft Eq.

Flour YId

Pentosans

Starch Dam.
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Gluten Str.

Flour Pro.
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“Major” = LOD > 3, R2 > 0.12
“Big Dog” = LOD > 6, R2> 0.2




Assoc. Analysis: Number of QTL by Trait

DArT Analysis
Softness | 59 QTL total
Fl Yielg [E= 10 Major QTL

Pentosans [

Starch Dam [

Water Abs.

Gluten Str,

Flour Pro

0 2

6 8 10 12 14
Number of QTL

B Major
o Total

“Major” had a probability <0.0005



Biparental Mapping: Location of
QTLs with R2>0.15
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Chromosome 2B
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Genes of known function have an effect in
the Assoc. Analysis

Starch
. Gluten Pentosan _
e | protein | (Lactic | (sucrose | (ETAE | PRI e
Acid SRC) SRC) SRC)
GlulD 0.3%* 8.1%*** 1.6%*
1BL:1RS 15.1%**
gwrlr:\:gg?LN ; 3.0%* 2,70
szt]%iﬁ 0.7%*** 5.1%* 1.7%* 2.3%*** 0.4cm***
0
Ppd1-2D 02

Number represent the 2a effect of substituting
the alleles that are most different for quality




QTL markers from bi-parental populations
have limited prediction power in Assoc. Analysis

Starch
Gluten Pentosan

Micro- Flour Damage Softness Cookie

(Lactic (Sucrose

. N b. V. diameter
Acid SRC) |  SRC) (Na car equiv '

SRC)

satellite protein

barc98A 0/k A 0/k
2BS FXKQ 0.3%* 8.1% 1.6%
gwm429

O/ ** O/ ** *
2BS FXKQ 0.5% 9.8% 0.4cm

Barc126
7D CxC

Cfa2134
3A 9x9

gwm312
2A SSxP

Barcl7

O/ %
1A FxXKQ e

Number represent the 2a effect



DArT QTL on Chromosome 1B
Assoc. Analysis Excluding 1BL:1RS Lines

Starch

Gluten Pentosan

(e Ade (i Damage Softness Cookie
(Na carb. equivalent diameter
SRC) SRC) SRC)
wPt4532
(WwPt4129, Linked on -
1.06%**  2.04%**
wPt0944, | 1B but 06% 04% 0.54%%%+*
wPt8682) independent
of Glu-1B
wPt1781 1.57%*  1.105**
wP18168 1.9%** -0.69%** -0.17cm*
wPt6427 -2.26%**  -2.87%*

WPt3753  -2.95%* Independent -0.38%*  0.72%* 0.14cm**




DArT QTL on Chromosome 2B Assoc. Analysis
Excluding Sr36 Translocation Lines

Starch

S Fentosan Damage Softness Cookie
(Lactic Acid (Sucrose (Na ca?b ' equivalent diameter
SRC) SRC) : a
wPt5195  0.22%*** 0.45%** - -0.12cm*
(WPt0643) 1.359%***
wPt2106 -0.17%* -1.58%* -0.45%* 1.06%* 0.18cm**
wPt3109 2.09%* 0.92%* 0.66%** -0.18cm*
WP14916 Linked to 0.64%**  -1.250*
each other
and Barc10
wPt0100 -0.54%** 0.34%*

I



Future

« MAS for key QTL with repeated effects

* Develop selection indices, methods
based on effects from 1B and 2B.

 Determine function of genes underlying
the 2B effects




