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Marker Assisted Selection
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= MASH:il]
= RFLP, RAPD, AFLP
= CAPS, SCAR
= SNP, SSR....
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Cultivar 7 Trait Ereeder
Breeding Line Release
Barkey Tanga Digease (= 2000 Cregran State University v
registance
ShapSa Dizezoe FRice Cadet Low- LisA, 2000 Texae Agricultursl Experiment
resigtanse armyloss Station 1%
Aardner Flus Dissase dacinta Lour- LisA 2000 Texas Agrieutural Experiment
3 armyloge Station ™
[Eslsanes Xierou218 [ Dbsase |  Chia 2001 China National Fice Research
Daria Digaase resistance Inetitute 12
registance Anglke Digease Indaresiz 2002 nk =
Bean USFT-ANTA |Dicease resistance
regigtance Cande Dise?se Indanesiz 2002 nk o=
B registance
R Dlse.ease Tubigan 7 Disease Fhiippines 2006 Philppine Rice Research Inatitute ¢
registance R
ABC-Welhing  |Diseace Tubigan 11 Dicease Philppines 2007 Philppine Rice Ressarch Instiute
registance resistance
LEDK-CEB-15 |Disence WAS 946-1 DT India 2007 Univereity of Agricultlurs] Seiemee ™
resistance tolerance
. - - - Pusz 1460 [ Dkesse | India 2007 Indizn Agrizultural Resesrch Instiute
Iizize Wivel GPM 9 Hig h{l)uallty . .
Protein FF Bl 226 Dicease Indis 2007 Directarate of Fice Fiesearch 1=
Pearl mrillet HHE &7-2 Disease resistance
Saybean JTH-5303 Digeage Lisa, 2005 Univereity of Tenneesee and USDA-
resistance ARS =
Tomate AbZ High Yield LiEA 2002 Hebrew Linheraity af Jerusaler 27|
Wheat Patwin Dicesse Liga, 2006 Univerzity of Calfarnia, Davie 21
resistance
Expresea Dicesse Liga, 2006 Univerzity of Calfarnia, Davie™
resistance
Lasaik Disease LisA 2007 University af Calfornia, Davis™
resistance
Protein cortent
Farmuimn Li5a 2008 Washington State Lniversity™
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« DNA sequencing

« Marker development and validation
» Genetic mapping

» Marker-assisted selection

» Marker-assisted backcrossing

« Genetic fingerprinting
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detailed description

Historically, the areas affected by the disease have ranged throughout the Corn Belt, but lowa, lllinois and

CO n Gray Leaf Sp0t Missouri have been the most impacted. Areas with significant Gray Leaf Spot can see yields reduced by 4 to
6 percent. Monsanto plant breeders have found novel approaches that confer resistance to the disease.
They are using molecular markers to introduce these approaches into elite hybrids.

id- i With losses as high as 50 percent in some fields from yield robbing aphids, aphid-resistant soybeans would
Aphld Resistant help farmers protect and boost the yield potential on farm. Marker-assisted breeding is being used to develop

Soybean

Soybeans aphid-resistant varieties that could be used across multiple environments.
- Root-knot nematode is one of the most i ing cotton plant ites with {
COtto n Root-Knot widespread throughout the U.S. Cotton Belt. Monsanto has been able to identify and mark cotton genes that
Nematode provide a high level of resistance to control pests. Using mark isted breeding i is
Resistance introducing resistance into elite genetics to develop varieties that could potentially increase lint yield by an
average of 8 to 10 percent under root-knot nematode infestations.
i Bacterial wilt is one of the most damaging diseases to tomatoes. No pesticide control agent is currently
Veg et ab | e ReSISt.aﬂCe _to_ available to contain or manage bacterial wilt. New hybrids are under development through traditional and
Bacterial Wilt in marker-assisted breeding techniques to combine ing fruiting istics with resis to
Tomato multiple diseases.
Downy Mildew- Downy mildew is a significant disease problem in cucumbers affecting yield and fruit quality globally.
B Growers have relied mainly on costly fungicides to control the disease. New downy mildew-resistant lines
Resistant developed through cor ional and mark isted breeding have shown the potential for a distinct yield
Cucumber advantage while greatly reducing the number of and costs associated with the fungicidal sprays growers

currently use to control the disease.

HRACHE © Monsanto 2010 pipeline
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2006 2010 e 2006 2010 ey
Protein marker 0 2 2 0 0 0
RFLP 61 65 4 9 14 5
RAPD 158 199 41 15 76 61|
SSRs/Microsatellites 68 133 65| 19 19 0
AFLP 65 94 29 3 25 22|
Isozymes 2 8 4 50 52 2
Chloroplast DNA 0 0 0 11 11 0
sequences
rDNA 0 0 0 4 4 0
Hithk 48 135 149 14 77 61 -16
L ET) 489 650 161 188 262 74
FoREHE @ FAO-BioDeC ~ FAO MARKER-ASSISTED SELECTION ; @ &E it 72 be A= PR Ha e St 7e v e

IO LRERATT R
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BN RFERND 203
SREY 86
S 85
SRS 76
REHH 57
i 34
B EHMES 18
EHEEED 15
Hihay s EH R Z 14 76
b=y 650
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MASTEZE R EEZ R
. Linkage Linakge Linkage Linakge
. Direct . o oo g . g i
Trait category »  disequilibrium Equilibrium §Trait category disequilibrium Equilibrium
marker
marker* marker* marker* marker*
BLAD (D) Feed intake MC4R (P)
Citrulinaemia (D,8)
BUMPS (D) D Prp (S) B blood group (C)
Congenital CVM (D) F18(P) K88 (P)
defects Maple syryp urine Booroola (5) Booroola (5)
— Inverdale(s) ESR (P)
Mannosidosis (D,B) Reproduction
RYR(P) RYR () Hanna (S) PRLR (P)
CKIT (P) Polled (B) RBP4 (P)
Appearance | MCIRMSHR (P,8D) MC4R (P) CAST (P) QTL(P)
MGF (8
© Growth and IGF-2(P) 1GF-2(P)
«Casein (D) -
Milk quality 6-lactoglobulin (D) composition Myostatin (B) QTL(B)
FMO3 (Dp) Callipyge () Carwell (5)
RYR (P) RYR (P)
RN/PRKAG3 (P) RN/PRKAG3 (P) Milk vi DGAT (D) PRL (D)
ilk yield and
A-FABP/FABP4 (P) Y . —Casein ) P
Meat lit H-FABP/FABP3 (P) composition
eat quality CASTC.B) GRH (D)
>15 PICmarq (P)¢ * : (D)=dairy cattle, (B)=beef catle, (C)=poultry, (P)=pigs, (S)=sheep
THYR (8) FERIAIE ¢ J. C. M. Dekkers, 2004
Leptin (B)

S

-

HEH

Animal_[Country |

Cattle  Argentina
Argentina
Brazil

Burkina Faso
Burkina Faso
China

China

India

India

India

South Africa
Tanzania
Ukraine
Ukraine
Ukraine
Ukraine
Uruguay

FORIACR © FAO-BioDeC © 3 K I Jele A R H A 7 o L B

B
echnigque

Biochemical markers
Mitochondrial DNA
Mitochondrial DNA
Blood protein markers
Microsatellites

Blood protein markers
Mitochondrial DNA
Microsatellites

Isozymes

DNA markers (Unspecified)
DNA markers (Unspecified)
RAPDs

DNA markers (Unspecified)
Cytogenetics Techniques
Cytogenetics Techniques
Isozymes

Microsatellites

e N S o

KB 7 FIRss Rl Z %

Animal _[Country __[Technigue

Pigs Ukraine DNA markers (Unspecified)
Ukraine Cytogenetics Techniques
Chile Isozymes
China Blood protein markers
Vietnam Microsatellites

Horses  Ukraine DNA markers (Unspecified)
Ukraine Cytogenetics Techniques
Morocco Microsatellites
Ukraine Biochemical markers
Ukraine DNA markers (Unspecified)

Goat China Microsatellites
India Microsatellites
India Microsatellites

Chicken China RFLPs
Ukraine Microsatellites

Sheep Algeria Microsatellites
Kenya Blood protein markers

www.biotaiwan.org.tw
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= Biotech applications to 2015 for plants

The share of all cultivated crops from varieties developed through
GM, MAS, or other biotechnologies has been rising rapidly over the
past ten years. This trend will continue into the future.

= Biotech applications to 2015 for animals

Biotechnologies such as MAS and diagnostics for pests and
diseases can improve the quality and reduce the costs of livestock

and poultry production,aquaculture, and honeybees.
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http://www.biotaiwan.org.tw
TEL: (02)2586-5000 ext.531
FAX: (02)2597-9641

Email: d26189@tier.org.tw
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