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The MAB Pipeline



The MAB Pipeline
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The Plpellne s Eight Stages

reee 4. Validate genetic tests

. 5. Assess utility of genetic
. tests in breeding germplasm

: 6. Inform parent selection
and crossing choices

1. Choose best : : .

2. Choose efficient
genetic screening :
technologies/services

3. Adapt genetic tests

7. ldentify efficient :~
seedling selection
schemes
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Fast-Tracked Plpellnlng iIn 2010

4. Genotyping and Phenotyping
on Crop Reference Sets, PBA

. 5. Genotyping and Phenotyping
. . on Breeding Pedigree Sets,
5 P . PBA, describe parent alleles
1. Chose best M-L-T : : :
assocs from those | B 6. Inform parent
already available : ' selection and
i \‘ crossing choices
2. Using RosBREED’s , of 2011
Genotyping Center:
lab of Nahla Bassil :
(USDA-ARS Corvallis) :

3. Using existing SSR

and SCAR markers
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Fast-Tracked Pipelining in 2010
for Fruit Quality

Peach Cherry Apple

1.Texture: endoPG  1.Fruit quality: fruit  1.Flavor and Texture:
F-M locus size and firmness acidity, crispness,

2. Flavor: sweetness QTL juiciness QTL

& acidity QTL 2. Flavor: acidity QTL 2.Texture: Firmness
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A High-Impact Target
for Cherry Breeding



A High-Impact Target

* Fruit size for sweet cherry

Elite sweet cherry cultivars C Br ee(_jmance
12 grams ‘ resiS!
Disease Disease

resistant susceptible:
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Mapping & QTL Studies

« Sweet cherry genetic map created
o Nlce QTL for fruit size identified
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QTL Study

* Functional alleles reported (thanks Amy!)

CPSCTO038 . 190 204 190 192
Fruit size

- QTL peak

Q- (location of gene O O O m
influencing cell

BPPCT034 number) 255 235 255 225
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Reported M-L-T Association

 QTL paper published

ng marker-

Teee Qametics & Canomes
D] 1ok IR | E S50 g

ORIGINAL PAPER

Fruit size QTL analysis of an F, population derived
from a cross between a domesticated sweet cherry cultivar
and a wild forest sweet cherry
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Plenty of Reported M-L-T Associations!

SUMMARY OF M-L-T ASSOCIATIONS IN ROSACEAE (U.S.)

Number of Number used in

Crop Traits QTLE MTLs’ Genes’ MAPS' MASS
Apple 55 180 36 ) 2 1
Pear S 7 3 1 - -
Peach 21 36 4 2 1 -
Almond 10 8 4 1 1 -
Cherry (sweet) 1 - - 1 1 -
Cherry (tart) 3 14 - 1 1 -
Strawberry 11 31 2 - - 2
Raspberry - - - - - -
Blackberry - - - - - -
Rose 11 41 9 - - -
Total: 117 317 58 11 6 3

QTLS = quantitative trait loci with linked markers
PMTLs = = major/ trait loci with linked markers
° Genes = known genes controlling a trait
MAPS = marker-assisted parent selection
®MASS = marker-assisted seedling selection
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“*Available M-L-T Associations Warehouse”

NTLE MTLS Genes

BIEIEEUSE Cherry (tart)

Raspberry

Total:
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Example of MAB Pipelining in Action:
Large Fruit for Sweet Cherry



The MAB Pipeline
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The MAB Pipeline for Fruit Size

Consumer &
industry valu

of large fruit * Which crosses to

make for efficient
genetic gain in
fruit size

« Efficient wild
Introgression

* |dentify new
genetic sources
for large fruit

QTLs for
fruit size

\~—-—/

» Efficient seedling
selection scheme
|  to avoid wasting
resources on
small-fruited
seedlings

\~ -—/
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Pipeline Infrastructure Components

ey 4.-5. “Crop Reference &
- Breeding Pedigree
P Germplasm Databases”

1. “Selection Target : i
Identifier” By r = :

2. Technoloéy Portfolio”

3. “Genome Database
Resources”
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1. Prioritization

ROSBRELD o~ o
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Marker-Locus-Trait Association

Fruit size 8-12 ¢
Fruit size 12-14 g

Sweetness 16-22° Brix

Fruit size 14+ g

Self-fertility

Powdery mildew resistance

Acidity - in balance with sweetness
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2. Genetic Screening Efficiency

Sampling DPNA Genotyping Information
extraction delivery

- ABI Electronic
Silica Bead Method (o pAGE)  gatabase
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2. Genetic Screening Eﬁiciency'

“Technology Portfolio”

Welcome to the
TECHNOLOGY PORTFOLIO

Please |
indicate
your
location

RosBREED - en-@g

www.rosbreed.org



3. Improved Markers

T038 SSR, 4 alleles

' Size

TL <

TO034 SSR, 7 aIIeIeSO

éand fine
underway: SNPs being
developed, controlling
gene being sought




3. Improved Markers

zcaffold_2 Il

1
ON AN 2N 3 4f BN BH 7N BN 8 40N LM 12N A3M 14N 45 fSM 47N ABM 1M 20N 2N 22M 23 24 2oM  2ah
BEEEHE Marker [ 1 [T T T T | 1 LI T T R T B TR T N TN TN F N [T

| 15700k 158=00k|

50 khp | i »
scaffold_2?: 125 kbp

15680k | 15elok | 15700k 15710k | 15720k | 1574 15740k | A57H0k | 157B0k | AS7f0k | 15700k | 5780k | 15abok
B E R HE Transcript Model

s Ppatlo155m ppatllBionppadldfsiin  ppatl7eldm  ppat20296m 0030m patld159m
| o F <1 () a1} A 8 Linh & Jiily <-|H
é ppa ppa013100m Cppa0243 C )paoz 06n
Xl il i a1 4 |
hpan2d369m
il

hpabidd
2 B |

¢ Y

Candidate genes to test 3 *
(SCAR, SSR, SNP, or seq)

Enabling marker-assisted breeding in Rosaceae ' www.rosbreed org



4. VValidation

Validation on “Pedigree Set”
~

Ambrunes

Cristobalina

Eugenia

‘Peaon7-o02 |
BB

' )

X ———|PC7147-009

Katalin

X ——— PC9817-097 |

X ———  Brooks |

Krupnoplod

Mapaleon

oras1e.1nal
PCO816-104

WWindsor

I

lPCog16-114]

PCFQ0Z3-002

< — summit |

—
IREI816.078)

41 cultivars and 3 populations (417 seedlings)
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4. Validation e

Sweet Cherry Crop Reference Set

=
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5. Utility

Utility assessment on fruiting seedlings

A \
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5. Utility

Size Firmness Sweethess Flavor
(9) (kgf) (°Brix) (1-5 score)

----Wmmwm

2.7 <«—="good” group averages

higher than this value A = Iarge, SOft
DNA type
“Okay”
genetic group
D A

B,C,D,F
1.7 <«—"bad” group averages
lower than this value — Sma”

((Badll
genetic group

<«—[Evaluated trait

_
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PNWSCBP Breeding Pedigree Set

TP A7 S
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Enabling marker-assisted breeding in Rosaceae

6. Parent Selection Decisions
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6. Parent Selection Decisions

AB Empress Black Republican
Napoleon Eugenie ?
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/. Seedling Selection Cost Efficiency & Logistics

Spreadsheet tool:
Predicted savings for 1 marker, 50% cull

TRADITIONAL $14 ey MASS
PHENOTYPIC . ESTIMATED
SELECTION Cost pesrllnzmal SEEd |

Fruit evaluation &
further maintenance

S10
S8
S6

>4 elﬁ

Maintenance
until fruiting

g&
osts

$2 Genotyping costs
$0 Earlyﬂcosts

Orchard planting
Early rearing costs
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/. Seedling Selection Cost Efficiency & Logistics

“Seedling Selection Efficiency Tool®

Welcome to your
SEEDLING SELECTION

EFFICIENCY TOOL

RoSBREED - en-@g .

Enating marker asssted treadng n Rosacese
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8. Trial Use

Fall 2010: Genotype ~1000 seedlings for
fruit size, cull predicted small-fruited
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The MAB Pipeline for Fruit Size
S\
%00 Q
" 29"« Which crosses to
@Q @rb make for efficient
4& genetic gain in
fruit size
« Efficient wild
Introgression
- ldentify new
genetic sources
for large fruit

Consumer &
industry valu
of large fruit

QTL for
fruit size

- Efficient seedling
selection scheme
to avoid wasting
resources on
small-fruited
seedlings
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