Odborny seminar
Skalsky Dviir 8. - 9. decembra 2009

Interbull a genomicka selekcia
v sl'achteni HD

Katedra genetiky a plemenarskej biologie, SPU v Nitre

Juraj Candrak, Stefan Ryba*, Peter Strapak
* Plemenarske sluzby SR S. p.
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INTERBULL — steering committee

Name Comntact
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E-mail: rreentsgwvit.de Heidewei 1

27283 Verden I Aller

Fax: +49-4231-955-1E["€$ Garmany

Brian Van Doormaal Canadian Dairy Metwork
E-rmail: vandoormiEcdn.ca 150 Research Lane, Suite 307
Guelph, M1 G4T2, Ontario

Fax +1-519-TETETES Canada

Gert Pedersen Aamand Mlardisk Avelsvardering
E-mail: GAP@landscentret.dk Ldkearsvej 15, Skejhy,
Dk-28200 Arhus M

Fax +45 8740 5010 Denmark

Bevwvin Harris Animal Evaluation Unit
E-rmail: bevinharris@me.com Frivate Bag 3016
Hamilton

Fax: +64 7 858 2741 Mew fealand
Marjorie Faust

E-mail: MFaust&@absglobal.com

ABRS Glabal, Inc.
P.0. Box 4549, 1525 River Rd.

Fax GOSIB46-6444 or G446 Bg:mest Wi 53532

Sophie Mattalia Institut de I'Elevage INRA-SG0A
E-rmail: sophie.mattalia@iouy.inra.fr Domaine de Vilvert

TEIA2Z JOLY en JOSAS cedex
Fax +33-1-34652210 FRAMCE

Enrico Santus Assoc. hazionale allev. bovini razza Bruna
E-rmail: enrico.santus@anarb.it Loc. Ferlina, 204

37012 Bussolengo QJerona)

Fax +39-45-T156655 Italy

Hans Wilmink MRS

E-rmail: Wilmink. Higcr-delta.nl FO Box 454

BE00 AL Arnhem

Fax +31-26-3898777 The Metherlands

Juraj Candrak Department of Genetics & Animal Breeding Biology
E-rmail: Juraj. Candraki@unia. si Faculty of Agrobiology and Food Resources

Tr.A Hlinky 2

949 76 Mitra

Famw +421-37-T411-441 Slovak Republic




INTERBULL - prakticka stranka

International information
’ " it
-reference lists of bulls with multiple registrations

Froduction

Evaluation summaries for production traits
Conformation

Evaluation summaries for conformation traits
|dder health

Evaluation summaries for udder health traits
Direct longe

Evaluation summaries for direct longevity traits
Calving Traits

Evaluation summarnes for calving traits

Female Ferility

Evaluation summaries for fernale fertility traits

Evaluation summaries far milking speed and temperament




INTRBLL prakticka stranka
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INTERBULL - prakticka stranka
exteriéer

BEL & : : CZE DEU 5 HUN ITA JPN POL

stature
chest width
body depth
angularity
rump angle
rump width

foot angle
fore udder -
rear udder height 1194
udder support 1194
udder depth 1 1104
front teat placement 1194
teat length 1194
t placement i
overall confermation 1104
overall udder 7 1104
overall feet & legs
locomotion
body condition score




INTERBULL - prakticka stranka

somatické bunky

Table 1. Mumber of national bull evaluations used in the Interbull evaluation
far milk samatic cell and far clinical mastitis fwithin parenthesis) (August 2009

Country

Red
Dairy
Cattle

Brown
Swiss Guernsey Holstein

Jersey Simmental

Australia
Belgium

Canada

Czech Republic
Denmark,Finland
+ Sweden

Estonia
France

Germany
Hungary
Ireland
Israel

ltaly

Japan
Netherlands
New Zealand
Norway
Spain
Switzerland

United Kingdom
United States
Rep. South Africa
Slovak Republic

480
568

70B9(B5E1]

272

857
2957 (2973)

228
395
91

105 5442
E91
77 76885
2174
OB35  (B534)

237 (137)
576
12429
170%™
19044
1679
1433
a78
7412
3673
11234 (10440
4883

1800
8970
13787
4100
257596
809
Bdb

1089
373

1486(1239)

254
2

14200

104

g5

135

366

2BBE

350
208

Across cou ntry

12480(11996)

7442(7442) 105896 (104649

F784(7559) 21429



INTERBULL - prakticka stranka

[::::_ﬂterl':ull Routine Genetic Evaluation for Udder Health Traits

Auqust 2009

Changes in national data
MLDY  ALL: ntraduction of mastitis trait
CIE HOLaIM: test day record for SC excluded if less than 80% of samples within HTD have somatic cells analysis

OFS  ALL: updating of the Danish database, some of the oldest data got excluded

=Y HOL SIM submitting somatic cell



INTERBULL - prakticka stranka

dlhovekost’

Table 1. Mumber of national bull evaluations used in the Interbull routine ewvaluation
far Direct Longes

Red  Brown
Country Dairy C. Swiss Guernsey Holstein Jersey Si

Australia

Belgium

Canada

Denmark

(Holstein)

{Red Holstein)

Finland 2879
France

Germany 304
Hungary

Ireland

Israel
ltaly

[y
The Netherlands
Mew Zealand a2 3 3000

Spain

Sweden

Switzerland {Hol)

{RHol)

United Kingdom

United States 413

Across Country 10336 975: 1087 112689



INTERBULL - prakticka stranka

HOL

plodnost’

Traits

Country : : 3=C 1=C ]

BEL
CAN
CHE
CHR
C7E
DEU
bDFSs
ESP
FRA
GBR
IRL
ISR
ITA
HLD
NZL
UsA

AQ057 90123 20516 025 a

BAcross Countr

SIM
Country

C7ZE
MLD

Across Country

nt or not aff
nt or not a
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P=G+E

Mumber of QTL by Cattle Chromosomes

Chromosome

Humbxer of GTL

Lo RV I w R 1 B N N S T

BRI R ORI BRI ORI ORI R ORI RJ = = s s g
oo~ omeEa WO = 0030 ~0MmE Wk =0

7
=E)
127
105
51
153
212
114
47
=]
B
20
a7
S0
222
]
55
45
=]
o4
105
L
43
(i=]
43
39
72
a1
35
B5

Chromozom | poCet SNP
bt 1672 3.14
1 3343 6.28
2 2764 5.19
3 2566 4,82
4 2541 477
5 2181 4,10
b 2535 4,76
7 2294 4,31
8 2362 4.44
9 2036 3.82
10 21749 4,09
11 2267 4,26
12 1683 3.16
13 1802 3.38
14 1722 3.23
15 1688 3.17
16 1606 3.02
17 1585 2.98
18 1351 2.54
19 1378 2.59
20 1564 2.94
21 1419 2.66
22 1299 2.44
23 1083 2.03
24 1294 2.43
25 987 1.85
26 1086 2.04
27 977 1.83
28 942 1.77
29 1048 1.97
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175
314
741
540

511
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QTL for Calving ease in the Cattle Genome

[ Chick on a chromosome to show all QTL on that chromosome; Click on a QT name to get its details. )
] e = 7
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QTL for Average Dailv Gain in the Cattle Genome
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Gene Assisted “"DNA Chips"
Selection




Genomics - Genomika

Struktirna genomika
Bioinformatika

Funkcna genomika



Genomika

Zlozitost’ - jednoduchost’ problému

Organism type
Wirus
Yirus
LS
Yirus
Bacteriurm
Bacterium
Bacteriurm
Bacterium
Bacterium
Bacterium
Yeast
Mermatode
Fungus
Plant
Mematode
Insect
Plarit

Fish

Plant
Moss
Inzect
Inzect
Marnmal
Plant

Fish
Amoeboid

Organism
Bacteriophage M52
=40
Phage ©-X174
FPhage &
Carsonella ruddil
Buchnera aphidicola
Wigglesworthla glossinidia
Haemophilus influenzae
Escherichia coll
Solibacter usitatus (strain Ellin BO7E)
Sacchatomyces cerevisias
Pratylenchus coffeas
Aspergiius nidwlans
Genlises margarstae
Caenorhabditis elegans
Drosophila melanogaster (fruit fly)
Arabidopsis thallana
Tetraodon migroviridis (type of puffer fish)
Populus trichocaia
Fhyscomitrella patens
Bornbyze ot (silk maoth)
Apis melifers (haney bee)
Homo saplens
Fritilana assynca
Frotopterus aethiopicus (marbled lungfis

Folychaos dubium (Amoeba dubis)

Genome size (hase pairs) [ mass - in pg M

3,565 |0.00000352

5224

5,386

48 502

159 662
500,000
700,000
1,830,000

4 500,000
8570000
12,100,000
20,000,000
30,000,000
63,400,000
100,300,000
130,000,000

157 000,000
335,000,000
430,000,000
430,000,000
430,000,000
1,770,000,000
3,200,000,000
130,000 000,000
h) 130,000 000,000
670,000,000,000

Note [
First gequenced RMA-genorme®!
=]

First seguenced DMA-genome™

Srnallest non-viral genorme. 121

First genorme of living organism, July 1995011

[13]
Largest known Bacterial genome
(7]

Srnallest anirmal genome knownl™

Srnallest recorded flowering plant genorme, 2006151
First multicellular animal genorne, December 19930181
[=20]

First plant genome sequenced, Decernber 2000, 1191
Smallest vertebrate genome known

First tree genome, September 2005

First genorme of a bryophyte, January 2008 1®

Largest vertebrate genome known

B75.824 |Largest known genume.“‘“




Zlozitost' - jednoduchost’ problemu

Mame spravny algoritmus na zarovnavanie, co viac nam chyba?

Casova zlozitost: O(nm) na sekvenciach dizky n a m.

Kol'ko je to casu v skutocnosti?
(jednoducha implementacia, nahodné sekvencie dlzky n,
bezny moderny pocitac)

n

time

100

1,000
10,000
100,000
1,000,000
10,000,000
100,000,000

0.0008s
0.08s

8s

13 minat (*)
22 hodin (*)
3 mesiace (*)
25 rokov (*)

Potrebujeme efektivnejsi algoritmus, najma ak chceme pracovat s
celymi gendmami
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\\DNA ChipS”
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www.affymetrix.com
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Genomika

Moderné pristupy

Genomics

ILLUMINA® SNP GENOTYPING

searchers, the BovineSNP

Januar 2009

www.illumina.com



Zaplat’' a my dekodujeme Tvoju DNA
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“DNA Chips”

Very recent = genotyping of single nucleotid
polymorphisms (SNP)

B Genotyp = JAllels* at a given location

B State of the art technology
= ~ 50.000 SNPs from an individual animal for 200 EUR

Genotype:

7. Juli 2008 Seite 5



Genomika
Praktické pristupy

Dal
Bulls

LO0Om

August Global Dairy

Sire Genetic Evaluations
Background | Links | Contact Us

|Hl}ma | Dairy Bulls | Register

Page 1

Genetic Base United States 08/2009

Search Results: 58 record(s)
® For best results print this page in landscape mode.
® Click on any of the bull's names for a detailed report.

Records 1 - 10

MNew Query

Breed: HO

HAABE

Interbull 1D

Hame

Lbs. Milk |°

% Prot

Lbs. Prot

MF Rel |GHIM

GB-Prod

FRAMODSS9E003942

MAIFEFIELD

452

-0.03

7

a3

LS4

USAMO00001 726712

b SIFEFIEL D ACTIV ATION

Erry

0.01

-B5

5t

54-0r

Oa7HO0a927

USAMO00002224080

MAIFEFIELD ADAM BLAIR-ET

Ay

-0.035

T

N

Usa-D

UZAMO000001601M 385

MAIZEFIELD ASTROMALT

1752

0m

&3]

Uza-D

M1HO03922

Uz2AM000002210646

MAIZEFIELD BALANCE-ET

34

-0.02

g3

Uza-D

029HO05133

S AMO00002236317

MAITEFIELD BARMAEY-ET

-404

-0.02

&3

Usa-D

Q0dHO0T M 7

USAMO00002155510

MAITEFIELD BELARE-ET

-7ad

-0.01

7

Usa-D

OM1HO03243

USAMO00002103257

MAIZEFIELD BELLWOOD-ET:

953

-0.01

US4

100HCO0EES

USAMO00002203671

%

410

-0.05

a4

USa-0r

USAMO0000021 55509

MAIFEFIELD BERT-ET

165

-0.05

[=11]

S4-0r




Genomika
Praktické pristupy

+

SEMEX'S GENOMIC

genomic SELECTION

Table 1: Semex hos been invelved in genomics research for many years
s SLLLlL s THEPROJET  THEPROJECT THE PROJEC
1993-2006  Agricubturs Conodo (Legnocills)  Assisted selaction 1000 sires 155*
2003-2007 ———— Assidod slocion ~ BOO Sirms 10,000+
2006-2007 Unibrarsity of Alberia Assisted seluction 380 Sirns 1536
2007-2008 USDA, Guslph, Alberta Augisted refection 000 Sires 50,000=*
2005-2007 Holstein Canada omd etbers DOMA colledion 3100 Cows 55*
20032007 DairyGen Genomicprojeds Vorkble Voriable

Typs of morkans: * microsolelits; * *5HP



Genomika
Praktické pristupy

EVRD

Gernomic.s

for reliable cattle breeding

UNCEIA, CRV, DHV a VIT, VIKING GENETICS



Genomika
Praktické pristupy

TABLE 3: BOVINESNP ] HIP CONTENT VALIDATION

POLYMORPHIC MEAN
Loci* MAFT

BREED SAMPLES




Genomika

EU - nariadenie

+

European Commission Decision 427 , from June 20th, 2006

“Ill Genetic evaluation

‘1 Principles... The breeding value of an animal is calculated on the basis of the results of the
performance of the individual and/or of its relatives. The statistical methods applied in genetic
evaluation must comply with the principles agreed by competent international bodies (for example,

the ICAR) and guarantee a genetic evaluation unbiased from the influences of the main
environmental factors and data structure. The reliability of the genetic evaluation must be measured
as the coefficient of determination in accordance with principles agreed by competent international
bodies (for example, the ICAR). When publishing the evaluation results, the reliability as well as the
date of evaluation must be given.” 2 (a) ... the minimum reliabilty of the genetic evaluation of Al bulls
of the dairy breeds must be at least 0,5 for the main production traits according to ICAR principles

taking into account all information from relatives”




Genomika
Vyhody

4},

Vyssia presnost’ plemennej hodnoty (GEBV)
ako presnost’' rodokmenovej PH

Moznost’ jej ziskania
uz pri narodeni zvierat'a

Mozné zmeny v sl'achtitel’'skych programoch
2272



Genomika
Nevyhody

_+_

Odhady SNP efektov sa Casom menia
Nutnost’ vykonavat’' opakované odhady
Rozdiely medzi plemenami a populaciami
Zmena SNP techniky (pocet SNPs)
Mozné zmeny v sl'achtitel’'skych programoch

Patentované gény
DGAT1 (US007537888), GHR (US007407750), ABCG2 (W02007/002735,
PCT/US2006/025117)

Komercné zaujmy



Genomika
INTERBULL

4},

Posudenie, overenie a vypracovanie navrhu
odporucani pre moznosti vyuzitia
genomickych informacii v systémoch
genetického hodnotenia HD

Ziadost’ o zaslanie genomickych informacii



Genomika
INTERBULL

Table 1 — Number of GEBVs sent to Interbull Centre for the May 2009 test run.

Production
Confarmation
Udder Health
Young Bulls Longevity
Calving
Fertility
Workability
Production
Confarmation
Udder Health
Proven Bulls Longevity
Calving
Fertility

Workability
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October 26, 2009

INTERBULL PROVISIONAL
STRATEGIC PLAN

INTERBULL
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INTERBULL

e presnost’
e nezavislost’
e realna casova dostupnost’
e transparentnost’
e financna efektivnost’



INTERBULL - dlhodobé zamery

+

e medzinarodné genetické hodnotenie
so zohl'adnenim genomickych informacii - 2011

e ISO certifikat — 2011
e medzinarodné genetické hodnotenie Interbeef — 2011
e vytvorenie genetickej monitorovacej sluzby

e ponuka medzinarodného genetického hodnotenia
pre nepartipujuce krajiny - 2013



INTERBULL - kratkodobé zamery

e medzinarodné standardy pre genomické hodnotenia
e GMACE pilotny projekt
e datovy interaktivny pristup participujucich krajin
e vyvoj komunikacnej a obchodnej stratégie

december 2009



INTERBULL - kratkodobé zamery

+

e implementacia novej databazy

e vyvOoj a implemenacia nového pristupu k udajom

e VyVOj a implementacia nového pristupu k publikacii a dokumentacii
e pouzitie Sire - Dam rodokmenoveho suboru
e pouzitie viacznakového pristupu pri vypocte EDC
e definovanie poziadaviek Mendelistického pristupu
e pouzitie overovaného suhrnného hodnotenia exteriéru
e vyvoj pracovnych technik pre SNP efekty pre malé populacie

e zavedenie viacznakoveho MACE

december 2010



A na zaver...

Heslo tyzdna

Vymenim sekundovée lepidlo
za trojsekundové

Poznamka - nestacim lepit’

(3x meraj a potom az rez)



Dakujeme za pozvanie a pozornost’

' ) SVAZ CHOVATE LU CESKEHO STRAKATEHO SKOTU

a uspesnejsi chovatel'sky rok 2010 ...

Tato prezentdcia bola vytvorena realizaciou projektu , Excelentné centrum ochrany a vyuzivania agrobiodiverzity",
na zaklade podpory operacneho programu Vyskum a vyvoj financovaneho z Europskeho fondu regionalneho rozvoja
a realizaciou projektu VEGA 1/0769/09 ,Genetické hodnotenie plodnosti hovadzieho dobytka".



