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Objectives

 Develop molecular markers that tag
genes for SBCMV resistance in UK

germplasm

 Compare the efficiency of classical
versus association-based approaches
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SBCMYV status of 2006
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List winter wheat varieties
yield 2006

~ Malacca Susceptible

— Riband

— Mascot, Consort

— Wizard, Option, Solstice

— Nijinsky, Savannah
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— Robigus, Deben, Hyperion, Napier, Gatsby
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Data: courtesy Rosemary Bayles, NIAB
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% UK wheat acreage sown with
SBCMV-resistant varieties

2002 2006
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Pedigree relationships between |Rred=TestedR
Blue = Tested S

SBCMV resistant varieties -
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Mapping Study

e Genome-wide QTL scans in Avalon X
Cadenza DH and Claire x Malacca RIL
populations (239, 178 markers resp.)

* Phenotyping In field and glasshouse
evaluations — ELISA used to quantify
Virus

o Comparative mapping of resitance QTL
across populations
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AXC Interval Mapping (R/QTL)
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Interactions between QTL

Q.CzSbm2 — 2BS
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Sbml and Sbm2 are additive
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Sbm1l region comparative

linkage mapping

A x C 5DL partial map of Sbm1 region
239 markers, 92 lines

SBCMV incidence

Bonferroni correction

LOD=4.0
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* Significance of Single Marker Analysis in QTL Cartographer (**** = sig at 0.01 %)
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Avalon x Cadenza 2B map. Sbm2
incidence single marker analysis scores with Bonferroni correction

Solstice x Xi19 partial 2B map. Sbm2
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Association study

1. Can previously known Sbml and Sbm2 be
detected?

2. Are additional loci detected, and if so, are
these significant?

3. Does level of recombination/LD in adapted
germplasm permit refinement of QTL
Interval?
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Association study - design

186 EU winter wheat varieties grown in
replicate plots at Hilperton SBCMV trial site in
05/06 and visual assessments of symptoms
made

188 markers used to control population
structure and genome-wide LD patterns - 42
SSRs, 72 SSAPs, 72 NBS-LRR

SSRs spanning Sbm1 and Sbm2 regions
scored on panel of 186 varieties

Balanced representation of 8 major sub-groups
found in overall GEDIFLUX project (500+

varieties)
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SBCMYV score class frequency for 200
Gediflux variety Wiltshire trial 2006
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Pedigree relationships between |Rred=TestedR
Blue = Tested S

SBCMV resistant varieties -
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Clump/ GC results (part 2)

Adjusted {(GC/DC)

Marker piT1) PAT2) pAT3) pT4) piT1) piT2) pi{T3) MT4)
cSSR1_Sbm1 0.00o0 0.078 0.0849 0.001 0.008 0.155 0.208 0.013
cSSR2_Shm1 | 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000
cSSR3_Sbm1 0.747 0.2249 0.258 0.E39 0.890 0.342 04149 0.803
cSSR4_Shm1  0.013 0.087 1.000 0.025 0.121 0.168 1.000 0.136
cSSR5_Sbm2 0.273 0.080 0.227 0215 0.294 0.128 0.6&0 0464
cSSR6_Shm2 007G 0.94( 0954 0935 0.947 0.4958 04972 0.4966
average 0.318 0237 0472 0.302 04247 0.297 0.543 0.398
prop (<0.05) 0.500 0167 0167 0.500 0.333 0167 0167 0.333
prop (<0.01) 0.333 0167 0167 0.433 0.333 0167 0167 0167
prop (<0.001) 0.333 0167 0167 0.333 0167 0167 0167 0167

Xbarc144_5DL Xwmc161_5DL
P00 xwmeres_spL " Nharei10_50L
PIC 0.73 PIC 0.55
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Clump/ GC results

= Raw Adjusted {GC.DC)
C | u m p (CO rre Ctl O n S fo r Marker pT1) P T2} p (T3} piT4) piT1) piT2) pT3) P(T4)
SSR1 0691 0829 0797 | 1.000 0864 08B 0860 | 1.000
. SSR2 00685 0BI5 0712 | 0084 0.298 0782 0799 | 0240
t / d t b SSR3 0122 0204 0030 0298 0400 0314 0098 | 0554
pop S r a. m IX U re y SSR4 0007 0080 | 0118 0005 0085 0158 0251 | 0080
SSR5 0015 1000 0185 0022 0131 1000 0350 | 0126
. SSR6 1000 | 0808 0922 | 0782 1000 | 0851 0947 | 0895
Genom IC CO ntrOI) and SSR7 0394 0184 0173 | 0.285 0692 0303 0323 | 0542
SSR8 0058 0118 0055 | 0.230 0275 0211 | 0149 | 0486
SSR9 0107 | 0520 0569 | 0718 0.384 O0B1B | 0693 | 0848
TAS S E L O Str SSR10 0347 0135 013 0365 0657 0233 0273 0613
p p SSR11 0101 0019 0021 0070 0373 0053 0076 | 0253
SSR12 goof" 0101 0042 0005 0.021 01898 0123 0080
. SSR13 0531 | 0284 | 0227 | 041 0780 0408 0386 | 0650
CO ntro e USI ng SSR14 0131 0006 0003 0037 0424 0021 0016 0174
SSR15 0233 1000 | 0613 | D225 0553 1000 | 0727 | 0480
. SSR16 0239 0085 0080 @ 0322 0560 0135 0193 | 0576
Stru Ctu re Q_matrlx ) SSR17 0105 0177 0099 0373 0380 02784 0773 0620
SSR18 0083 0186 0363 | 0.100 0267 0284 0521 | 0310
SSR19 0308 0531 0569 | 0733 0628 0B77 0893 | 0857
d t d t t SSR20 0347 0B84 0725 | 0.283 0657 0753 0809 | 0540
U S e O e e C SSR21 0369 | 0390 04068 | 0457 0674 0501 0559 | 0684
SSR22 0297 0442 0339 | 058 0615 0543 0499 | 0776
. . SSR23 0200 0332 0308 0225 0527 0447 0469 | 0430
aSSOC | atl O n S SSR24 0477 0388 0335 0452 0747 0500 0485 | 0630
SSR25 0024 0192 0232 | 0205 0172 0301 0391 | 0458

Raw Adjusted (GC/DC)

Marker pi(T1) pAT2) P (T3) p(T4) pAT1) pT2) pAT3) MT4)
Average 0.280 0432 0.3893 0.347 0.493 0.506 0.500 0.505
prop {<0.05) 0214 0.071 0.114 0214 0.024 0.048 0.043 0.048
prop (<0.01) 0.085 0.048 0.0435 0.095 0.000 0.024 0.000 0.000
prop {<0.001) 0.024 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SSR38 [N Nla]a] U.494 U.dig u.uao u.auau Uy I.aau .2l
SSR39 0004 0002 0002 0003 0057 0008 0013 003
SSR40 0011 0158 | 0817 0013 0108 | 0281 | 0843 | 009
SSR41 0989 0682 0722 | 0903 0987 0752 0807 @ 094
SSR42 0088 0141 0124 | 023 0348 0240 0260 048
Average 0290 0432 0393 | 0347 0498 0506 0500 | 0505
prop <0.05) | 0214 0071 0119 0214 0024 0048 0048 | 0048
prop(<0.01) | 0095 0048 0048 0095 0.000 0024 0000 | 0000

prop (<0,001) | 0.024 | 0000 @ Q000 @ Q000 p.oap o 0000 0 Q.ooo o D.ooo



SSR1 - gwm415 (5AS5) 0.691 0829 0.rar 1.000 0.864 0.863 0.860 1.000
SSR2 - gwm291 (5AL) 0107 0.520 0.5649 0718 0.384 0618 0.693 0.5449
SSR19 - gwm213 (5BS) 0.309 0.591 0.569 0.733 0626 0E77 0.693 0.857
SSR2 - gwm408 (5BL) 0.064 0.694 0712 0.064 0.293 0762 0.799 0.240
SSR14 - gwm 190 (5D5) 89 013 0.006 0.003 0.037 0.424 0.021 0.016 0174
BARC110 {50L}) 100.0 0013 0.0ev 1.000 0.024 0121 0163 1.000 0126
wmc161 (50L) 106.5 0.747 0.229 0.258 0629 0.840 0.342 04149 0.803
wmc7e5 (50L) 109.7 |  0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000
BARC144 {5DL) 1127 0.000 0073 0.089 0.001 0.00g 0154 0.208 0.013
SSRA0 - gwm272 (50L) 119.0  0.347 0135 0134 0.365 0.657 0.233 0273 0.613
SSR5 - gwm334 (6AS) 0.014 1.000 0184 0.022 0131 1.000 0.350 0126
SSR32 - gwmb570 {(GAL) 0.024 0.204 0.208 0.023 0176 0316 0.364 0129
S5R28 - gwm680 (6BS) 0151 1.000 0720 0120 0.453 1.000 0.504 0.343
SSR12 - gwm219 {GBL) 0.0 01 0.042 0.005 0.021 01349 0123 0.050
SSE6 - gwm325 (6DS) 1.000 0.808 04922 n.rez 1.000 0.851 0.947 0.884
SSR40 - gwm 1749 (6DL) 0.011 0158 0917 0.013 0104 0.261 0.943 0.040
SSRE36 - gwmi34 (TAS) 0013 01324 0134 0.009 0122 0232 0.274 0.063
SSR29 - gwmG31 (TAL) 0.200 0.398 0537 0.946 04914 0.509 0663 0472
SSR1AT - gwmdé (TBS) 0104 07T 0.089 0.373 0.380 0.284 0.223 0.620
SSR33 - gwmb77 (TBL) 0184 0.743 1.000 0.299 0.497 0.200 1.000 0.555
S5R39 - WMS 1619 (TDS) 0.004 0.0o2 0.0o2 0.003 0.057 0.008 0.013 oo3o ¢
SSR42 - gwm437 {7TDL) 0.084 014 0124 0.2 0.244 0.240 0.260 0.487
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Pedigree vs graphical genotypes
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Association study - questions

Can previously known Sbm1 and Sbm2 be detected?

Sbm1l - yes. Sbm2 — no, allele is rare and/or we
used insufficiently linked markers?

Are additional loci detected, and if so, are these
significant?
Yes, but significance remains to be seen.

Does level of recombination/LD in adapted
germplasm permit refinement of QTL interval?

Apparent resolution for Sbm1l as good as or better

than classical mapping
(NIAB
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