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s Odhad plemennych hodnot

m Vyber kvalitnych zvierat ako rodicov
nasledujuce] generacie potomkov

Aktualna situacia — buducnost’
= Zohl'adnenie genomickych informacii

pri genetickom hodnoteni
(pri odhade plemennych hodnot)




Prakticky vyznam genomickej selekcie
holsteinského plemena

m Mliekova uzitkovost’
m Somaticke bunky
m Exteriér
m Plodnost’

m Dlhovekost’

m Obtiaznost’ porodov
m [emperament
m Zdravie

? chovatel' - majitel - distributor - podnikatel’ - financnik - Spekulant ?




Prakticky vyznam genomickej selekcie
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. . . kvantitativna genetika. ..
Quantitative Trait Locus

¢ Diabetes Mellitus™
e Cancer™
« Epilepsy

« Glaucoma

e Hypertension

e |schaemic hear disease

« Manic depression

s Schizophrenia

. . . a Co tak alergie. ..
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INTERBULL - prakticka stranka

Mliekova uzitkovost’
Somaticke bunky
Exterier
Plodnost’
Dlhovekost’
Obtiaznost’ porodov
Temperament
Zdravie
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Posudenie, overenie a vypracovanie navrhu
odporucani pre moznosti vyuzitia
genomickych informacii v systémoch
genetického hodnotenia HD

Ziadost' o zaslanie genomickych informacii
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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
INTERBULL

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

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

Workahility
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October 26, 2009

INTERBULL PROVISIONAL
STRATEGIC PLAN
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e presnost’
e nezavislost’
e realna casova dostupnost’
e transparentnost’
e financna efektivnost’



CattleQTLdb

This Cattle Quantitative Trait Locus (QTL) database (Cattle QTLdb) has gathered all cattle QTL data published
during the past 10+ years. The database and its peripheral tools make it possible to compare, confirm and locate on
cattle chromosomes the most feasible location for genes responsible for quantitative trait important to cattle
production

The current RELEASE of the Cattle QTLdb contains 4,682 QTLs from 274 publications. Those QTLs represent 376
different traits (see data summary for more recent updates). These data have also been submitied to the NCEI
Gene and Map Viewer resources, where the information about markers are matched to marker records in NCBl's
UniSTS database. For Cattle QTLdb development and releases history, see this supplementary note.

Information in the Cattle QTLdb can be accessed in the following ways:
1. Search: By chromosomes, trait names and/or key-words in the publication

2 Browse: e By individual chromosomes
* By animal trait ontology tree

3. View Maps: # VWhole genome map linked to each chromosome
* Alignments with genome features in GBrowse

4. Data downloads: # QTL locations by cM

e QTL locations by bp (BTAU GFF3 format )
* (JTL locations by bp (BTAU SAM format )
e QJTL locations by bp (UMD GFF3 format )
e QTL locations by bp (UMD SAM format )

. Data Summary: QTL data statistics by chromosomes, traits, trait types and




Number of QTL by Year When They were Published

__ Numberof GTL
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P=G+E

Number of QTL by Cattle Trait Classes

) Trait Classs Number of QTL
Exterior 113
Health 368
Meat 1015
Milk 1314
Production 1033
Reproduction 839




P=G+E

Top 20 Traits in Terms of Number of QTLs Reported

) Traits Number of QTL
Milk protein percentage 201
Milk yield 175
Residual feed intake 159
Carcass weight 127
Somatic cell score 122
Body weight (birth) 106
Milk protein yield 103
Milk fat yield 97
Milk fat percentage

Milk protein yield (EBY)

Marbling score (EBV)

Marbling score

Fat thickness at the 12th nb

Milk protein yield {daughter deviation)
Body weight (yearling)

Ribeye area

Feed conversion ratio

Body weight (weaning)

Average Daily Gain

Milk fat yield (daughter dewviation)
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Number of QTL by Cattle Chromosomes Chromozdm | poéet SNP

b

1672
3343
2764
2hbb
2h41
2181
2h35
2294
2362
2036
2179
2267
1683
1802
1722
1688
1606
1585
1351
1378
1564
1419
1299
1083
1294
987
1086
977
942
1048

Chromosome Humber of GTL
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Bielkoviny

QTL for Protein Yield (EBV) in the Cattle Genome




Somatické bunky

QTL for Somatic cell score (EBV) in the Cattle Genome




Obtiaznost’ telenia

QTL for Calving ease in the Cattle Genome

( Click on a chromosome o show aff OTL on that chromosome; Click an o OTL name fo gel iic details, )
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Dairy
Bull April Global Dairy
Sire Genetic Evaluations
‘com |Huma Dairy Bulls | Register | Background | Links | Contact Us

| & Print This Page |

MAIZEFIELD BELLWOOD-ET

Interbull ID: USAMOOO002103257 Cate of Birth: SH1%/1988
NALB: 011HOOD2243 Genetic Recessive: TV TL
Inbreeding Coef: 0.1

Production Traits: G
% Rel.|Milk Lbs, % Fat |Fat Lb=. [3: Prot.|Prot. Lbs. CMS |Total Dtrs [Total Hrds (% U5 Dirs |Gen, Base
99 404 ( 0.00 17 -0.01 12 -103 81515 21005 33| USA- 042011

Management Traits: G Linear Traits:

Trait Rating |Reliability Trait Profile
Calving Ease T 9% Udder Comp.
. Calving Eaze 10 55% F &L Comp.
Prod Life 25 95% Body Comp.
5.cell Score 2.88 99% Dairy Comp.
Dtr PG Rate -0.2 05%
Sire StillBirth 7.6 99%
Dtr StillBirth 11.8 &9%

Stature
Strength
Body Depth

Type Information, HA-, 04/2011 : Dairy Form
TPl 1115 PTAT[-0.95 Rump Angle

T iR
Reliability[Daughters [Herds ﬁhqul I”T_'; =
<Legs Side View
&9% 33950 11855 - -
R. Legs Rear View
Foot Angle

Pedigree:
Sire | ARLINDA MELWOOD-ET Feet & Legs
CARLIN-M 'VANHOE BELL F. Udder Aft

ARLINDA ROTATE 2' ﬂfger ::jmh
12052401 2

Udder Cleft
T Udder Depth
4375186 F. Teat Place.

R. Teat Place.
Teat Length
HA-, 04/2011

126,123




MAIZEFIELD BELLWOOD-ET

GE Summary Prod Type

Bresd Association

Functional ~Caking. Fropeny Pedigree  Inbreeding

ALTABELLWOOD
1.11%:INB 10%R

HOUSAM21032297
0011HOO3243

MAIZEFIELD BELLWOOD-ET

ET BW BLF CVF Born 19-MAY-89

Sire:
Dam:
ME5:

HOUSAMIGTS149

HOUSAFIZ2052401

HOUSAMIGGT36E

ARLINDA MELWOOD-ET
BREN-WAY BELL BETSY
CARLIN-M IWANHOE BELL

0e-MAR-32
13-0CT-54
1E-MAY-74

2.70%
1.90%
0.46%

9%
9%

8%

official

Reliability

Reliability
Increase

Direct
Genomic

Genomic
Ewaluation

Genotype Panel: S0k value

{DGV)

with
Genomics

(%)

GEBV 11*APR

120
PROCUCTION X g4
DURABILITY =
HEALTH & FERTILITY 223

GEBV 11*APR

Frotein Yield (kg)
Fat Deviation (%)
Protein Deviation (%)

GEBV 11*APR

Confarmaticn
Mammary System
Feet & Legs

Cairy Strength
Fump

11*APR

GEBY
GEBY
GEBY
GEBY
GEBWY
GEBY
GEBWY
GEBV

Herd Life

Somatic Cell Score
Lactation Persistency
Daughter Fertility
Mitking Speed

Milking Temperament
Calving Ability
Daughter Calving Ability
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Prakticky vyznam genomickej selekcie
holsteinského plemena

Nevyhnutnost’ genomickych testov
preverenych bykov

Plemenné hodnoty

Genomickeé testy

Vyuzitie zavislosti pri mladych bykoch




Animal Query Group Query

COMESTAR LEE
GE Summary Prod Type Functional Calving

HOCANMS757117 COMESTAR LEE
0073HO02235 BW BLF CVF
Sire: HOCANM3S0405 HANOWERHILL RAIDER ET

Dam: HOCANFS319783 COMESTAR LAURA BLACK
MGS: HOUSAM1S528410 TO-MAR BLACKSTAR-ET

Progeny

Query Refinement

Pedigree

Inkreeding

Born 26-0CT-52

17-AlLG-86
22-DEC-90
17-MAY-83

Breed &ssacigtian

LEE
5.43%INE 16%R
13.60% 16%

2.76% 13%
5.89% 18%a

Official
Genotype Panel: SOk Genomic
Evaluation

Reliability
(%)

Reliability
Increase
with
Genomics

Direct
Genomic
Value
(DGV)

GEBV 11*APR

132
-5
343

-154

GEBV 11*APR

Frotein Yield (kg)
Fat Deviation (%)
Frotein Dreviation (%)

GEBV 11*APR

Conformation
Mammary System
Feet & Legs

Diairy Strength
Fump

11*APR

Herd Life GEBV
Somatic Cell Score GEBV
Lactation Perzistency GEBV
Daughter Fertility GEBV
Milking Speed GEBV
Milking Temperament GEBV
Calving Ability GEBV
Diaughter Calving Ability GEBV

99
&9
g9
o9
99
g9
g9
59

o 0 o T o o o R

right 2011 Canadian Dairy Nebwork - May

vacy | Disclaimer | Sitemap




DYKSHOORNS LEE 213 GznoTest Farm Ere=sd Association

(e ity Genomics  Lactation  Classification Progeny  Pedigree  Inbreeding

DYKSHOORNS LEE 913 2%INB %R

HOCANF9923323

Born 01-1AN-09 BW g.43% 16%a
Sire: HOCANMS7S57117 COMESTAR LEE 26-0CT-92 5.43% 16%
Cram: HOCANF7L74877 DYKSHOORNS 427 15-APR-04 10.16% 18%
MGS: HOUSAMI7349617 STOUDER MORTY-ET 25-MAY-87 5.85% 16%

GPA 11*APR

579

Lactations Kag 3oRK %hDew
Test Day Records Pl e 725 75% PRODUCTICN 501
Daughters/Sons Fat 42 91% +0.16 DURABILITY 212
Reliability 72% Prote=in 18 70% -5 HEALTH & FERTILITY -134
GEBV 11*APR Reliability: 69%
SCORECARD Index 9:RK -15 =10 =5 1 q 10 15
Confarmation 2 40%%
Mammary System 4] 268G
Fzet B Legs =1 86%%
Dairy Strength 5 78%
Rump -1 2350
DESCRIPTIVE
Udder Drepth 2D Cieep Shallow
5 Fleshy Saoft

Median Suspansary = Weak Strong
Fore Attachment -1 Weak Strang
Front Teat Flacemant BC Wwide Close
Rear Attachment Height 2 Low High
Rear Attachmant Width -7 Marrow Wide
Rear Teat Placement (=1 Wide Close
Teat Length 25 Shaort Long
Foot Angle 2 Law Steesp
Heel Drepth 2 Shallow Deep
Bone Quality 5 Coarse Flat
Rear Legs Side Wiew 35 Straight Curved
Set of Rear Legs & Undesirable Desirable
Rear Legs Rear Wiew 3 Hocked-in Straight
Stature & Short Tall
Height at Frant End i Low High
Chest Width u! Marrow Wide
Body Diepth - Shallow Dieep
Angularity [ MNon-Angular Angular
Loin Strength z weak Strong
Rump &ngle i1H High Low
Pin Setting 1 Undesirable Desirable
Bin Width -2 M ErTow Wide

e E = - A Bresd

Difference from Breed Average (SO Ave,
Herd Life Shart Lang 100
Somatic Cell Score Undesirable Desirable 3.00
Lactation Persistency Poor High 100
Daughter Fertility Paor High 100
Milking Speed Slow Fast 100
Milking Temperament Nervous Calm 100
Calving Ability Cifficult Easy 100
Daughter Calving Ability Gifficult Easy 100




DYKSHOORNS LEE 913 GenoTest Form Bresd A=sociation
GE Summary Lactation  Classification Progeny — Pedigree  Inbreeding

HOCANF9923823 0pINB LoR
Born 01-JAN-09 BW g.48% 16%
Sire: HOCANMSFER117 COMESTAR LEE 2 5.43% 15%

Dram: HOCANF7474875 OYHSHOORNS 427 Al . 10.16% 15%:
MGS: HOUSAM] 75 STOUDER MORTY-ET ? 3.89% 16%

Reliability Direct

Reliability Increase Genomic
(%) with Value
Genomics (DGV)

Dfficial
Genotype Panel: 3K Genomic
Ewvaluation

GPA 11*APR

+30 936
+30 665
+24 414

+32

GPA 11*APR

]

Fat Yield (kag)

Protein Yield (kg)

Fat Deviation (%)
Protein Dewviation (%)

Bt B [ B |
e e I e I % I L

GEBV 11+*APR

Confermation
Mammary System
Feet & Leqgs

Crairy Strenoth
Rump

FUNCTIONAL | 11*apr

Herd Life GPA
Somatic Cell Score GPA
Lactation Fersistency GPA
Diaughter Fertility GPA
Milking Speed GPA
Millkiing Temperament GPA
Calwving Ability GPA
Craughter Calving Ability GPA




LIRR DREW DEMPSEY
Genomics Prod.  Type  Funcltional Calving Progeny  Pedigree  Inbreeding

Bresd Association

DEMPSEY

HOUSAMG1083609 LIRR DREW DEMPSEY
ooo7HO0S264 W BLF CVF Born 01-DEC-05 6.50%INB 15%R
Sire: HOCANM10705608 BRAEDALE GOLDWYN 03-JAN-00 15.75% 17%
Cam: HOUSAF207658035 KERNDT SNEEZY DERRY DIREW 07-MAR-02 9.04% 14%
MGS: HOUSAMZ2300873 REGAMCREST EMORY DERRY-ET 08-DEC-95 5.04% 14%
| GEBV 11*APR LIFETIME PROFIT INDEX LY
Herds Kg %oRK %%Dew GLPI 2558 88
Craughters 2 Milk 672 650% PRODUCTION 934
Lactations 97 Fat 46 87% +0.22 DURABILITY 1373
Reliability 92% Protein 38 7% +0.14 HEALTH & FERTILITY 251
GEBV 11*APR Herds: 55 Daughters: 81 Reliability: 89%
SCORECARD Rating FuRK ~¥5 =10
Conformation i7 9955
Mammary System 14 99%
Feet B Legs 15 99595
Dairy Strangth 13 9%
Rump 10 97 U
DESCRIPTIVE
dder Diepth 75 Deep Shallow
Udder Texture i Fleshy Soft
Median Suspensory 16 Wealk Strong
Fore Attachment 5 Wealk Strong
Front Teat Placement 2C Wide Close
Rear Attachment Height 11 Low High
Rear &ttachment Width i1 Marrow Wide
Rear Teat Placement B Wide Clase
Teat Length 45 Short Long
Foot Angle 12 Low Stesp
Heel Depth 11 Shallow Dieep
Bone Quality a8 Coarse Flat
Rear Legs Side Wiew =25 Straight Curved
Set of Rear Legs = Undezirable Desirable
Rear Legs Rear View 9 Hocked-in Straight
Stature 14 Shart Tall
Height at Front End 3 Low High
Chest Width & Marrow Wide
Body Depth 3 Shallow Deap
Sngularity 11 Mon-Sngular Angular
Laoin Strength = Weal: Strong
Rump Angle 1L High Low
Pin Setting 3 Undesirable Cesirable
Bin Width 2 Marrow Wide




HOUSAM61083609 LIRR DREW DEMPSEY DEMPSEY
00o0vHOOS9264 BW BLF CVF Born 01-DEC-05 6.50%INB
Sire: HOCANMIOZ05608 BRAEDALE GOLDWYN 03-JAN-0O0 15.75%

Dam: HOUSAF20Y658039 KERNDT SMNEEZSY DERRY DREW o7-MAR-O2
MGE5: HOUSAMZZ00873 REGANCEEST EMORY DERRY-ET 03-DEC-95

Reliahility

Reliability Increase Genomic
(%a) with Value
Genomics (DG

Official
Genotype Panel: 50K Genomic
Ewvaluation

GEBV 11*APR

+3 2633
+3 BlG

+7 L1434
+14

GEBV 11*APR

Fat Deviation (%)
Frotein Dewviation (%]

GEBV 11*APR

Zanformation
Mammary System
Feet & Legs

Crairy Strength

=k
Lo B B [ N |

(R

11*APR

GEBYV

GEEV
Lactation Persistency GEBV
Craughter Fertility GEBV
Millcing Speed CEBV
Milking Temperament CEBV
Calving Abiliby GEBV
Ciaughter Calving Ability GEBV




SMRECANY AARON STANO Eresd Assaciation

Progeny  Pedigree  Inbreeding

HOSVKM2497934 SMRECANY AARON STANO

Born 07-FEB-01

Sire: HOUSAM2265005 DIXIE-LEE AAROMN-ET 23-SEP-94 5.63% 11%
Dam: HOSWEKF442 25904
MGS:
PROI MACE 11*APR LIF 1 ] Rel
Herds 7 Kg %ORK %Dew PA LPI B 54
Diaughters 396 Milk 266 38% PRODUCTION o6
Lactations Fat 4 23% -0.14 DURABILITY -g1
Reliahility 74% Protein 19 55% +0.11 HEALTH & FERTILITY 1
| )N PA 11*APR Herds: Daughters: Reliability: 25%
SCORECARD Rating YeRK =15 =10 =5 0 5 10 15
Conformation -2 26%
Mammary System -2 285%
Fest & Legs 2 59%
Diairy Strength -5 1306
Rump -2 30%
DESCRIPTIVE
Udder Depth is Shallow
Udder Texture -2 Soft
Median Suspensory 1 Strong
Fore Attachment -3 Strong
Front Teat Blacement 1C Close
Rear Attachment Height -2 High
Rear Attachment Width -3 Wide
Rear Teat Placement 2C Close
Teat Length i) Long
Foot Angle 5 Steep
Heel Depth & Shallow Desp
Bone Quality -3 Coarse Flat
Rear Lags Sids Wiew 35 Straight Curved
Set of Rear Legs 1 Undesirable Desirable
Rear Legs Rear Wiew < Hocked-in Straight
Stature =3 Shart Tall
Height at Front End =3 Low High
Chest Width a MNarrow Wide
Body Depth -3 Shallow Deep
Angularity =5 Mon-2Angular Angular
Lain Strength -2 Wealk Strong
Rump Angle iH High Low
Pin Setting =¥ Undesirable Cesirable
Pin Width -1 MNarrow Wide
. Difference from Breed Average (SD] Eteec
d Rating Rel e g,
Herd Life 93IM  25% Shart Lang 100
Somatic Cell Score Z.87M 73% Undesirable Cesirable .00
Lactation Persistency 98PA 25% Poor High 100
Daughter Fartilicy g99pa 250 Poor High 100
Milking Speead 101PAa 25% Slow Fast 100
Milking Temparamsnt 25% MNervous Calm 100
Calving Ability 25% Difficult Easy 100
Daughter Calving Ability 25% Difficult Easy 100




Usné éislo Narodene Lima - register
SMRECANY AARON STANO SK000002497984 = Ruiizv l LU-019 I

Krajina pévodu SK. Plemeno H100
Distribiitor Slovenské Biologické Shuzby as. Oddiel PK HA
Paternita

Rodokmen

DEIE-LEE AARON-ET US000002071864 CLE-005

US000002263005 “=MO DIXIELEE ASPEN-ET
LU-00% US000014889171

Otec == ]]*3' 00  NORRIELAKE CLEITUS LUEE-TWIN

US000002000256 NBY-007
=NV SANNI 96
DEOOI020981 762

SEO00044225004

Matka= -‘f OM LOGANWAY NED BOY BEILE BANG-ET

stida | 78 Deiry | 396 s TS

Pocet kontrol PH Mlieko Tuk %
5154 1958 -1 -0,18

| SHA 042011 Stada 45 Dcéry 210 787 . m

poradie




Gene Assisted “DNA Chips”
Selection
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Genomics - Genomika

Struktirna genomika
Bioinformatika

Funkéna genomika
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Zaplat’ a my dekodujeme Tvoju DNA
GENRTEST N

Animal Information (females only)

APPLICATION FOR GENOMIC TESTING

Registration # :

MName : Herd Management 1D :
Cwner Submitter Information (bill to)

Prefix: Phone:

Genomic Test Requestad:

!_J 3K SNP Chip !_] 50K SMP Chip

DMA Sample Provided:

C] Hair (see instructions

below j

include th
submittad k

Bundle hair paper ab
the hair follicles {roots). Cut




Genomika

Zlozitos t - jednoduchos t' problému

Organism type [H Organism [+ Genome size {base pairs) [« mass - in pg [ Note [

Wirus Bacteriophage 32 3,569 |0.00000352 First sequenced RNA-genormel®!

Wirus =440 5,224 ]

irus Phage @174 5,386 First sequenced DMA-genomel™

Wirug Fhage & 43 502

Bacterium Carsoneliz raddi 159 B2 Smallest non-viral gennme.“zl

Bacterium Buchnera aphidicala £00,000

Bacterium Wigglesworthia qlossinidia 700 000

Bacterium Haemophilus influenzae 1,830,000 First genome of living organism, July 1995011
Bacterium Eschenchia coll 4 600 000 [13]

Bacterium Solibacter usitatus (strain Ellin B07E) 8 570,000 Largest known Bacterial genome

Yeast Saccharamyces carevislae 12,100,000 [17]

Mematode Fratylenchus coffeae 20,000 0oa Smallest animal genome known!™

Fungus Aspergifius nidulans 30,000 000

Flant Senlisea margaretae 63,400,000 Stallest recorded flowering plant genome, 2005, 1%
Mermatode Casnorhabditls elegans 100,300 000 First multicellular animal genome, December 195501%]
Insect Drasophila melanogaster (fruit fly) 130,000 000 [20]

Flant Arabidopsis thallana 157,000 040 First plant genome sequenced, Decermber 2000.0%1
Fish Tetraodon nigrovikidis (type of puffer fish) 385,000 000 Smallest vertebrate genaome known

Flant Fopulus trichocarna 480,000 0o First tree genome, September 2006

Moss Phiscomitrella patens 430,000,000 First genome of a bryophyte, January 2008 119
Insect Bombizx rmon (silk moth) 530,000 000

Inzect Apis melifera (honey bee) 1,770,000 000

Marnmal Haomo sapiens 3,200,000 0ao

Plant Fritillana assyrica 130,000,000 000

Fish Fratopterus asthiopicus (marbled lungfish) 130,000,000 000 Largest vertebrate genome known

Amoeboid Falychaos dubium (Amasba dubia) 670,000,000 000 678.824 Largest known genome. '




Zlozitos t - jednoduchos t' problému

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 dizky n,
bezny moderny pocitac)

n  time
100 0.0008s
1,000 0.08s
10,000 8s

100,000 13 minat (*)
1,000,000 22 hodin (*)
10,000,000 3 mesiace (*)
100,000,000 25 rokov (*)

Potrebujeme efektivnejsi algoritmus, najma ak chceme pracovat s
celymi genémami




Genomics - Genomika




Polymorphism
“poly” = many “morph” = form

Genetic Markers

e Allow inheritance of a region

of the genome to be followed
across generations

e Single nucleotide I.I.I.I.I.E...'.E.I
polymorphisms (SNiP) arle General ¢
the markers of the future! oopulation 010

e Need lots!

— 3 million in the genome
- 10,000 initial goal




What Is Variation in the Genome?

Common Sequence “\\l
M

Variations IE

—

- Polymorphism

»ﬂ‘\_,__._,

Deletions




Variations Causing Harmful Changes

No Disease - Hemophilia

ﬁ= Variation in DNA that
causes harmful change




SNPs Are the Most Common
Type of Variation

At least 1 percent
Most of the population of the population

Common oy Variant
sequence sequence

Lm: Y
ANCE
[MF?H 18




“DNA Chips”

— @ I

www.affymetrix.com
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Genomika

Moderné pristupy

Genomics

ILLUMINA® SNP GENOTYPING

Developed in collaboration with leading bovine researchers, the BovineSNP50 BeadChip

features more than 54,000 evenly spaced SNP probes that span the bovine genome. This

fective and high-quality solution for cattle researchers

interested in genome-wide genotyping applications

anuar 2009

www.illlumina.com




Zaplat’ a my dekodujeme DNA
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“DNA Chips”

Very recent = genotyping of single nucleotid
polymorphisms (SNP)

B Genotyp = Allels” 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

SEMEX'S GENOMIC

genomic SELECTION

Table 1: Semex has been involved in genomics research for many years
s AL TREFROJCT  THEPROJECT THEPRORCT
1999-2006  Agricubure Conoda (Legnorlle)  Assicted selection 1000 sires 155 *
2003-2007 Mﬂﬁlﬂ\ Assisted selection BO0 Sires 10,000+
2006-1007 University of Alberio Rusistnd selaction 350 Sirns 1536*
20072008 USDA, Guelph, Aberta Aosisted sefoction 5000 Sires 50,000
2005-2007 Helstein Canada ond otbers DMA colledicn 3100 Cows 55"
20032007 DairyGen Gemowicpojes Voriable Yoriabke

Typs of mokens: *microsaielies; * “5MP



Genomika
Prakticke pristupy

EVURD

Genomic.s

for reliable cattle breeding

UNCEIA, CRV, DHV a VIT, VIKING GENETICS



Genomika

Prakticke pristupy

TABLE 3 VINESNF50 B NTENT VALIDATION

POLYMORPHIC MEAN
Loc* MaAFt

41,471 0.21

EREED SAMPLES

Mele

Brahman




Genomika
Vyhody

VyssSia presnost’ plemennej hodnoty (GEBV)
ako presnost’ rodokmenovej PH

Moznost' jej ziskania
uz pri narodeni zvierat'a

Mozné zmeny v sl'achtitel’'skych programoch
227?




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
Rizika nespravnej predselekcie bykov

(Maria Curie efekt)

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

Komercné zaujmy
GBS



Klasicky pristup

0 - narodenie byka

1 - vstup do testu

2 - narodenie dcer

3 - dceéry vstupuju do reprodukcie
4 - prva laktacia dceér

5 - 6 vysledky testu

(moOzes sa ale pozriet’ na moje dcéry)




Genomicky pristup

narodenie byka
genomicky test

vstup do testu ako prevereny byk

(nemoOzes sa pozriet’ na moje dcéry)




Prakticky vyznam genomickej selekcie
holsteinského plemena

Kto vlastne usetri peniaze ? ? ?
Nevahajte a zatepl'ujte. ..

Vyvoj nezastavis ... ???




Dakujeme za pozornost’

<

s
/

(otec + matka) / 2 = potomok

alebo, niekedy ani nie




