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SLECHTENI

xZakon c. 154/2000 Sb

xINavazujici vyhlasky




CHOVATELSKY CIL

xIVIastnosti zdravi

xIVIastnosti uzitkove




GENETIKA VE SLECHTENI

> Genetika normalnich znaku
[kvantitativiich i kvalitativiicl

> Genetika zdravi




GENETIKA VE SLECHTENI

> Genetika normalnich
maku: exteriér. uzithovost

>Genetika zdravi: 20 VWV,
resistence, reakce nalechu
envirommentalni mutageny,
genove manipulace




GENETIKA ZDRAVIi VE SLECHTENI ZVIRAT
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SLECHTENI

xSelekce

xIPlemenitba




SLECHTENI

xISelekce

xIPlemenitba




xiprirodni/umeéla

xinegativni/pozitivni

xina jeden znak/na vice znaku

xifenotypova/genotypova




xiprirodni/umeéla

xinegativni/pozitivni

xina jeden znak/na vice znaku

xifenotypova/genotypova




xiprirodni/umela

xinegativni/pozitivni

xina jeden znak/na vice znaku

xifenotypova/genotypova




xiprirodni/umela

xinegativni/pozitivni

xina jeden znak/na vice znaku

xifenotypova/genotypova




xIDirekcionalni
xIStabilizacni

EDisruptivni
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xTandemova
xINezavisle vyrazovani

Simultanni — selekcni
Indexy




xiprirodni/umela

xinegativni/pozitivni

xina jeden znak/na vice znaku

xifenotypoval/genotypova




GENOTYPOVA SELEKCE

Zdrojem genotypove
selekce je

. ., e s
geneticky podminena

ome OS




DEDICNOST KVANTITATIVNIHO
INANY

Rozklad fenotypové variance:
Vp =V + Vg,
Vg =V, +Vp+ YV,
Vg = VEp + Vi




DEDICNOST KVANTITATIVNIHO
INANY

Geneticka variabilita

Veg=Vp+Vy+V,

neaditivni




DEDICNOST KVANTITATIVNIHO
INANY

Koeficient heritability:
h2

Ve/Vp




DEDICNOST KVANTITATIVNIHO
INANY

Koeficient heritability:
h2

V,/V,




Genotypova selekce

Nutnost odhadu
plemenneé hodnoty




ODHAD PLEMENNE HODNOTY

xPodle pribuzenstva

xIPodle markeru




ODHAD PLEMENNE HODNOTY

xPodle pribuzenstva

xIPodle markeru
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xIViastni uzitkovost

xXIPredkove a kolateralni
pribuzni

xIPotomci




xXIMetoda vrstevnic

xKSkupiny potomstva

*BLUP
Animal model




ODHAD PLEMENNE HODNOTY

xPodle potomku

xIPodle markeru




GENETIKA VE SLECHTENI ZVIRAT
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xIObdobi redukcionismu
xIObdobi holistické




Hledani markeru

GENOMIKA

A PROTEOMIKA




GENOMIKA A PROTEOMIKA

Systematicka a
komplexni analyza
genomu a proteomu




GENOMIKA A PROTEOMIKA

Systematicka a
komplexni analyza
genomu a proteomu




GENOMIKA A PROTEOMIKA VE SLECHTENI

> Systematické hledani markeru

»Analyza komplexnich znaku
uzitkovosti a zdravi




METODICKY POTENCIAL
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METODY ANALYZY GENOMU
DOMACICH ZViRAT

xldentifikace a
mapovani genu

xFunkce genu
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»Kompletni sekvence genomu

»Ekonomicky vyznamne znaky,
kandidatni geny

»(Genomovy scan




GENETIKA VE SLECHTENI ZVIRAT

ANALYZA GENOMU

xAnalyza jednotlivych
genu

xGenomovy scan




GENETIKA VE SLECHTENI ZVIRAT

ANALYZA GENOMU

xAnalyza jednotlivych
genu

xGenomovy scan




GENETIKA VE SLECHTENI ZVIRAT

Geny ovliviujici
uzitkovost
Znaky exteriéru (barva)

Znaky produkcni (plodnost,
maso, mléko, vejce)




GENETIKA VE SLECHTENI ZVIRAT

Geny ovliviaujici zdravotni stav

¥ DO (LAD, SCID)
x1 VVV (syndaktylie)
x Resistence (MHC, ECF88)




GENETIKA ZDRAVI VE SLECHTENI
ZVIRAT

STRUKTURALNI GENOMIKR:

METODY GENOVEHO MAPOVANI

IVIRAT

xIMapy genetické

xIMapy cytologicke
xIMapy integrované
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Metody mapovani genu u domacich
zvirat

xGenetické mapovani
= Fyzické mapovani




GENETIKA ZDRAVI VE SLECHTENI
ZVIRAT
STRUKTURALNI GENOMIKA:
METODY GENOVEHO MAPOVANI
IVIRAT
Mapy geneticke:

xI'Vazebna analyza
xISingle sperm typing




GENETIKA ZDRAVI VE SLECHTENI
ZVIRAT
STRUKTURALNI GENOMIKA:

METODY GENOVEHO MAPOVANI
IVIRAT
Mapy cytologickeé:
FISH

RH panel

Mikrodisekce
BACs, YACs

Xl I8 ¥ [
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GENETIKA VE SLECHTENI ZVIRAT

ANALYZA GENOMU

xAnalyza jednotlivych
genu

xGenomovy scan




GENETIKA VE SLECHTENI ZVIRAT

MARKERY A KANDIDATNI GENY

xNeexprimovaneé

(mikrosatelity)

x Exprimované




uzitkoveé znaky

|| A

» Chromosomaini oblasti
»Markery 1. a 2. typu




http://locus.jouy.inra.fr
http://lwww.ri-bbsrc.ac.uk
http://lwww.genome.iastate.edu

http://www.sol.marc.usda.gov
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Institut National de Recherche Agronomique
Laboratoire de génétique biochimique - Jouy-en-Josas

Welcome to Horsemap Database

World Wide Web Version 2.00
Last code change : 20 Feb2003

Main Menu
[ A N R
SUMMARY REQUST ON LOCI GENE LIST
LOCI LIST MAPPING LOCI LIST REQUEST ON POLYMORPHISM
REQUEST ON BREED POLYMORPHISM HOMOLOGY QUERY SEQUENCES
PHENES LIST CARTOGRAPHY
[ L S B R e B ]

The WWW version of Horsemap was developped by Delphine & Franck Samson, and the last one,
Bernard Weiss
For bugs reporting and feedback : G._Guerin, B. Weiss




INSTITUT NATIONAL DE LA RECHERCHE AGRONOMIQUE

Laboratoire de Génétique Biochimique et de Cytogénétique de Jouy-en-Josas

Mapping the Equine Genome

L R

Entry of the Horsemap database - click here

SUBMIT DATA FOR HORSEMAP

ART FOR ANIMAL GENOME MAPPING

Around HORSEMAP database

external databases referenced in Horsemap (hyperlinks )

Other Equine Genome Ressources

uorse Genome Workshop
codon usage frequency in Equus caballus ( Japan )
catalog of equine genes of interest in endocrinology and reproduction ( ISAS, USA )
equine mitochondrion (NCBI)

Horse genetics
Laboratory for Genomics and Bioinformatics (UGA - US ; Horse ESTs)




GENETIKA VE SLECHTENI ZVIRAT

X

X

Geny ovliviujici uzitkovost -

priklady
QTLs

prase: chr. 4, 6, 7,
skot: chr. 6, 14, 20

Majorgeny

e skot: kappa-kasein
eprase: ESR, RN, myostatin
eovce: boorola




o dil S10rmeat
QTLs identified for:
u growth

chrom.: 3,4,7,8,9,12, 13, 14, 15, 16, X

® meat quality

chrom.:1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 17,
18,

# fat
chrom.:1,5,6,7,13,14, 18, X




GCanditdate genes for meat Eﬂlllllﬂtiﬂll:
Quantitative traits Candidate genes
% of lean meat, PSE meat HAL, RYR1, CRC, c-myc

MHS =T ORS
stress RYR + HSP70 + Triad
Muscle building capacity MYOD family, MYF4
Muscle mass MYOST
Birth weight POU1F1
Weight gain GH
Fat percentage LEP
% IMF H-FABP
Feed conversion CCK




T Urisangcanmimategenesior
reprnductmn traits in pigs

locus/ gene trait chromosome
ESR Litter size 1
QTL Age in first heat 1
FSHB Litter size 2
QTL Ovulation rate 4,3
QTL Number of embryos 8

Ovulation ratio

uterus size
QTL Length of pregnancy 0
StAR reproduction 15
PRLR Litter size 16
OPN Litter size 3




vySsi | vétsi
% IMT % LS

nizsi
% kusu s PSE
Vversi
plocha
kotlety
mensi
plocha myofibril

vyska
hibetniho
tuku

mensi

uhyny pied pordazkou




BIOINFORMATIKA

Analyza dat ziskanych
genomickymi pristupy:

Analyza ,,in silico®




Bioinformatika

Metody u domacich zvirat
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Sekvencni analyze
Vazebna analyza

Asociacni analyza
Clusterova analyz:

|

A

Populacni analyza




EXONIC NUCLEOTIDE SEQUENCE
WITHIN THE HORSE NRAMPI

GENE

CGCTTTCCTG

CGGCTGGATT

TTACTCTGCC

CTTGGGCGAG

TCTGGCTGAC

ATCGGCACCG

CTGG eee

GATCCAGGAA ACATCGAGTC GGACCTTCAG GCTGGCGCTG

CAAACTGCTC TGGGTGCTGC TGTGGGCCAC AGTGTTGGGT

AGCGACTTGC TGCCCGGCTG GGTGTGGTGA CAGGAAAGGA

GTCTGTCATC TCTACTACCC TAAGCTGCCC CGCACCATCC

CATCGAGCTG GCCATCGTGG GCTCGGACAT GCAGGAGGTC

CGATTGCATT CAATCTGCTC TCAGCTGGAC GAATCCCACT

GTGCTCATCA CCATCGTGG




Putative horse NRAMP1 protein

analysis

kyte & Doolittle Scale Mean Hydrophobicity Frofile
Scan-window size = 11
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uzitkovych znaku

> Reference families
» Vazebna a asociacni analyza

» Odhady plemenné hodnoty: BLUP,
Animal model

» MAS: pocitacové modelovani




STRATEGIE GENOVEHO MAPOVANI
IVIRAT

MAS
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SN

Dilci znaky

v

PROTEINY STRUKTURALNI R REGULACNI

U0




Vysiedky: analyza kandidatnich
geni piirozené imunity

»>ELA-DOA, DOB, DRA
> TNF alpha, TNFR1, TNFR2
>NRAMP1,INOS

»>Interferon gamma, IL-12
P40, p3o

> G014, IgE, FccR1o, TLR4

A second DQB locus, new DQA and
DQB alleles, one DQB pseudoallele

Two SNPs in the TNFA S’UTR, a GT
microsatellite in the TNFR1 3’'UTR, horse
TNFR2 partial sequence

NRAMP1: complete sequence, iNOS:
SNP in intron 9 in Old Kladruber horses, two
other breeds monomorphic

IFNG: Two SNPs in intron 1 and intron 3,

Eca 6; 1L12p40: SNP in intron 6

Novel 5’'UTR CD14 sequence, RFLPs
within IgE and TLR4 genes




Asociacni analyza: Lawsonia
intracellularis

Marker |ECA| Asociovana Pcorr. | Odds | Kandidatni geny
alela/genotyp ratio

HTGO6 |15 101 0.003 | 26.4 | IL-1B, IL1RN

HMS03 | 9 160, 0.02 | 8.9 Beta
1521160 | 0.03 | 26.4 | defensiny

HTGI0 | 21 101 0.02 | 8.3 IL7R

Marginalni asociace: MHC-DQA, TNF alfa, TNFR1 (p,___<0.05)

uncorr.

* Ghromosom 15 asociovan take s vnimavosti k infekci
Rhodococcus equi




Identifikace kandidatnich gent
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Populacni analyza

» Modelové populace

» Biodiversita specifickych
populaci

» Populacni biologie: odhady rizik




MIDNA DU-100p
variations in zebras

18 species; 151 sites (global gap remowal)
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Potencial bioinformatiky

Table 1. Comparison of computational drug resistance phenotype
with laboratory phenotyping’

Ab  Cutoff values (kcal/mol)

Protease sensitive Resistant  Sensitivity Specificity Kappa2 p
Inhibitor below above

Amprenivic 0.7 1.4 86.7% 100% 0.907 <0.0001
Indinavir 0.6 1.5 94.1% 100% 0,958 =0.00017
Melfinavir 0.7 1.0 60.6% 96.8% 0.567 =0.00017
Ritonavir 0.7 1.4 1007 584.1% 0.754 =0.0007
Saquinovir 0.6 1.1 68, 4% 100%, 0.752  <0.0001
Lopinavir 0.3 0.7 1007 83% 0.755 =0.0007

“Wirologic PhenoSarss” (Virokgic, http:/Swww virologic.comy.

Kappa i5a measra of inter-assay agreament: kappa =007 5: excallent agresment; 0.4 < kappa <0.75; good
agreament; kappa <0.4: poor agreament [9].
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Eg.c.1q, 19,18
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GENETIKA ZDRAVI VE SLECHTENI
ZVIRAT

KOMPARATIVNI GENOMIKA

XIVyuziti mezidruhovych
homologii

X Evolucni aspekty




NUIVIEFANRNAITIVINI

GENOMIKA

> Strukturalni: homologie, ortologie

» Mapovani: konzervované bloky

» Geny pro nemoci: biomodely

» Evoluce: fylogeneze, speciace

» Biodiversita: ,,conservation genetics*

» Funkcni: microarrays, rekonstrukce

metabolickych drah a
regulac¢nich okruht
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GENOMIKA V MEDICINE
METODY ANALYZY GENOMU

xldentifikace a
mapovani genu

XFunkce genu




GENETIKA VE SLECHTENI ZVIRAT

- ____________________|]

x Negativni selekce

x| Pozitivni selekce (MAS)

xlAl, ET, klonovani, transgenoze

s Produkce léciv a vakcin

x Rekombinantni technologie




SLECHTENI

xISelekce

xIPlemenitba




Rozdeéeleni metod
plemenitby

xPodle podobnosti
rodicu a potomku

xIHeteroza




Rozdeéeleni metod
plemenitby

xPodle podobnosti
rodicu a potomku

xIHeteroza




Rozdeleni metod
plemenitby

Podle podobnosti rodicu a
potomku:

- Cistokrevna plemenitba

- Pozmenovaci krizeni




|

> Cistokrevna plemenitba s.s.
»>Osvezeni krve
> Liniova plemenitba

> Pribuzenska plemenitba




|

\"C 4" 4

> Zuslechtovaci krizeni

\"C 4" 4

> Prevodne krizeni

\"4 A" 4

> Kombinacni krizeni




Rozdeéeleni metod
plemenitby

xPodle podobnosti
rodicu a potomku

xIHeteroza




Rozdeleni metod
plemenitby

Heteroza:
- Specificka kombinacni navaznost

- Nahodna kombinace — uzitkova

\ LA 4

krizeni




|

>Selekce linii
> Rekurentni selekce

> Reciproka rekurentni
selekce




>Jednoduche
> Vicenasobne

> Mezidruhove




SLECHTENI

= Slechtitelské
programy

xHybridizacni programy




