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KVIastnosti zdravi

KVIastnosti uzitkove




GENETIKA VE SLECHTENI

>Genetika normalnich znaku

> Genetika zdravi




GENETIKA VE SLECHTENI

> Genetika normainich
maku: exteriér. uzitkovost

> Genetika zdravi: 20, VW,
resistence, reakce nalechu,
environmentalni mutageny,
genove manipulace




ENETIKA ZDRAVI VE SLECHTENI ZVIRAT
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xSelekce
XPlemenitba




I SLECHTENI

xSelekce




Epfirodni/luméla

Enegativni/pozitivni
Hna jeden znak/na vice znaku
Hfenotypoval/genotypova




I selekce

Epfirodni/lumeéla




I selekce

Enegativni/pozitivni




Kna jeden znak/na vice znaku




®Direkcionalni
xStabilizacni

EDisruptivni




I Selelce na vice maki

KTandemova

KNezavislé vyrazovani

ESimultanni — selekcni
indexy




Hfenotypova/genotypova




I GENOTYPOUA SELEXCE

Zdrojem genotypoveé
selekce je

geneticky podminéna
&nlivosi




DEDICNOST KVANTITATIVNINO
INANY

Rozklad fenotypové variance:
Vp = Vg *+ Ve
Vg =V + Vp+ V,
Vo=V, + V.
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DEDICNOST KVANTITATIVNINO
INANY

Geneticka variabilita

Vg = Vs + Vp+V,

neaditivn
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DEDICNOST KVANTITATIVNINO
INANY

Koeficient heritability:
h2

V¢/Vp




DEDICNOST KVANTITATIVNINO
INANY

Koeficient heritability:
hZ

ValVe




Nutnost odhadu
NEMEINERDIDLIY,




Podle pribuzenstva

©Podle markeru




Podle pribuzenstva




EViastni uzitkovost

xPredkove a kolateralni
pribuzni

EKPotomci




xIMetoda vrstevnic

EKSkupiny potomstva

Integrovane metody




®Podle markeru




I GENETIKA VE SLECHTENI ZVIRAT

ldsniiilimes yeni - markerd
pro zdravi a uZitkovost

XObdobi redukcionismu
XObdobi holistické




I Hleddni markeru

GENOMIKA
A PROTEOMIKA




kopxi
analyza genomu
a proteomu




Kormplexn]
analyza genomu
a proteomu




GENO
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»Systematicke hledani
markeru

»Analyza komplexnich
znaku

uzitkovosti a zdravi




METODICKY

W Microarrays
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METODY ANMTZY GENOMUY
I DOMACIEH ZVIBAT

xldentifikace a
mapovani genu

=Funkce genu




Iyl yenomiis domasie
TNk Yeneilels manoynd

Kompletni sekvence
genomu
Ekonomicky vyznamne

znaky,
kandidatni geny




lENETIKA VE SLECHTENI ZVIRAT

ANALTZA GENOMY

HAnalyza jednotlivych
genu

xGenomovy scan




I GENETIKA VE SLECHTENI ZVIRAT

DNALTZE BENDMD

HAnalyza jednotlivych
genu




I GENETIKA VE SLECHTENI ZVIRAT

Geny oviiviujiei
uzitkovost
xZnaky exteriéru (barva)

xZnaky produkeéni (plodnost,
maso, miéko, vejce)




GENETIKA VE SLECHTENI ZVIRAT

-

Geny oviivhujiel zdravotni stav

= DO (LAD, SCID)
K VVV (syndaktylie)
K Resistence (MHC, ECF88)




ENETIKA ZDRAVI VE SLECHTENI
ZVIRAT

METODY GENOVEHO MAPOVANI

IVIRAT
EMapy genetické

EMapy cytologické
EMapy integrované




Metody mapovani genti u domacich
zvirat




ENETIKA ZDRAVI VE SLECHTENI
ZVIRAT

METODY GENOVEHO MAPOVANI

IVIRAT
Mapy genetické:

HVazebna analyza
ESingle sperm typing




ENETIKA ZDRAVI VE SLECHTENI
ZVIRAT

METODY GENOVEHO MAPOVANI
IVIRAT

Mapy cytologické:
EFISH

# RH panel
 Mikrodisekce

EBACs, YACs
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'ENETIKA VE SLECHTENI ZVIRAT

ANALTZA GENOMY

xGenomovy scan




'ENETIKA VE SLECHTENI ZVIRAT

DIARNERY A MANDIDATNI GENY

HNeexprimované
(mikrosatelity)

HExprimované




I uzitkove znaky

»Chromosomalni
oblasti
»Markery 1. a 2. typu
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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
[ R L A R TR
SUMMARY REQUST ON LOCI GENE LIST
LOCI LIST MAPPING LOCI LIST REQUEST ON POLYMORPHISM
REQUEST ON BREED POLYMORPHISM HOMOLOGY QUERY SEQUENCES
PHENES LIST CARTOGRAPHY
[ R B A

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

Ei:'VIapping the Equine Genome e

T

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

norse Genome Workshop

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

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




ENETIKA VE SLECHTENI ZVIRAT

Geny ovilviujliel uzitkovost -
prixlacy
QTLs
X prase: chr. 4, 6, 7,
& skot: chr. 6, 14, 20
Majorgeny

sskot: kappa-kasein

sprase: ESR, RN, myostatin

covce: boorola




Uil s Tos ment
Lo eudiedog g ulys

QTLs identified for:
® 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




QPR LEES LR L L | Wt LR i
Quantitative traits Candidate genes
% of lean meat, PSE meat HAL, RYR1, CRC, c-myc
MHS === QTG === CRC

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




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 8
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Analyza dat ziskanych
genomickymi pristupy:

Analyza ,,in silico*




Bioinformatika

Metody u domacich zvirat

** Sekvencni analyza
** Vazebna analyza

** Asociacni analyza
*»» Clusterova analyza
** Populacni analyza




51

101

151

201

251

301

EXONIC NUCLEOTIDE SEQUENCE
WITHIN THE HORSE NRAMPI

GENE

CCCTTTCCTG GATCCAGEAA ACATCGAGIC GGACCTTCAG GCCTAECECT G

CCECTCAATT CAAACTCCTC TGEGIGCTEC TGTGEECCAC AGT GITAEGT
TTACTCTGCC AGCCGACTTGC TGACCCAEGCTG GGTGIGGT GA CAGGAAAGGA
CTTGGCCGAG GICTGICATC TCTACTACCC TAAGCTGCCC CGCACCATCC

TCTGGCTGAC CATCGAGCCTG GCCATCGTGG GCTCERACAT GCAGGAGGTC

ATCGGCACCG CGATTGCATT CAATCTGCTC TCAGCTGGAC GAATCCCACT

CTGGE-GIAEC GIGCTCATCA CCATCGT GG
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uzitkovych znaku

> Reference families
» Vazebna a asociacéni
analyza
» Odhady plemenné hodnoty:
BLUP,

Anirnal mocde/
» MAS: pociiacové
rmoclalovani




STRATEGIE GENOVEHO MAPOVANI
IVIRAT

MAS




I GENOMIXA ¥ MEDICINE

410N

Dilci znaky

v

dALONZ4

PROTEINY STRUXTURALNI A REGULAGNI




Vysledky: analyza kandiddtnich
geni piirozené imunity

>ELA-DOA DOB, DRA i é‘n%eﬁ‘a"s"a?fiﬁs'r cheDaB {
: ; orin, Matiasovic, Anim Genet
Two SNPs in the TNFA 5°UTR, a
>'I'NF alnna TNFR‘ TNFHZ G,T microsatellite in the TNFR1
y y
atiasovic et al, Eur J Immunogenet

> NHAM P1 i““S NRAMP1: complete sequence,
y

iNOS: SNP in intron 9 in OId

MatiaSovic et al, Eur J Immunogenet 2002, ms.
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n preparation

>CDM4, IgE, Fochlo, TIRG  |SRaimieeiisiat
N preparation e e




Asociacni analyza: Lawsonia
intracellularis

Marker | EC | Asociovana |P corr.| Odds Kandidatni
A | alela/genotyp ratio geny
HTGO6 |15 101 0.00 | 26.4 IL-1B,
HMS03 | 9 | 160, (0392 8.9 | IBtRN
152/160 | 0.03 | 26.4 | defensiny
HTG10 | 21 101 0.02 | 8.3 IL7R

Marginalni asociace: MHC-DQA, TNF alfa, TNFR1 (p

<0.05)

uncorr.

* Chromosom 15 asociovan takeé s vnimavosti k infekci
Rhodococcus equi
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Populacni analyza

» Modelové populace

» Biodiversita specifickych
populaci

» Populacni biologie:
odhady rizik
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variations in zebras

1& species; 181 =zites (global gap remowal)
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Potencial bioinformatiky

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

Ab  Cutoff values (kcal/maol)

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 94,15 100% 0.958 =0.00017
Melfinavir 0.7 1.0 60.6% 965.8%0 0.567 =0.00017
Ritonavir 0.7 1.4 10056 E4.1% 0,754 =0.00017
Saquinovir 0.6 1.1 G8.4% 100%. 0.752  «0.0007
Lopinavir 0.3 0.7 10056 83% 0.755 =0.00017

“Wirologic Phenosarse” (Virokgic, http:SSaww virologic.com).

Kappa i5a measrs of inter-assay agresment: kappa =0.75; excallent agreament; 0.4« kappa <0.75; good
aqresment; kappa <0.4: poor agresment [9].
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ENETIKA ZDRAVI VE SLECHTENI
ZVIRAT

KOMPARATIVNI GENOMINA

EVyuziti mezidruhovych
homologii

HEvoluéni aspekty




GENOMIKA

» Strukturalni: homologie,
ortologie

» Mapovani: konzervované bloky
» Geny pro nemoci: biomodely
» Evoluce: fylogeneze, speciace
» Biodiversita: ,,conservation
genetics*

» Funkéni: microarrays,
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I GENOMIKA V¥ MEDICINE

METODY ANALYZY GENOMU

xidentifikace a
mapovani genu

HFunkce genu




ENETIKA VE SLECHTENI ZVIRAT

U ETINAT

X Negativni selekce

= Pozitivni selekce (MAS)

= Al, ET, kilonovani, transgenoze
X Produkce lé¢iv a vakcin

X Rekombinantni technologie




I SLECHTENI

xPlemenitba




Rozdéleni metod
plemenitby
EPodle podobnosti

rodi¢u a potomku
Heterdza
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Rozdéleni metod
plemenitby

Podle podobnosti rodict a
potomkui:

- Cistokrevna plemenitba
- Pozmeénovaci krizeni




II‘.Istokmni plemenitha

> Cistokrevnd plemenitba
S.S.

»0sveézeni krve
»Liniova plemenitba
»Pribuzenska plemenitba |




I Pozménovaci krizeni

»Zuslechtovaci krizeni

> Prevodné krizeni

> Kombinacni krizeni




Rozdéleni metod
plemenitby

XHeteroza




Rozdéleni metod
plemenitby

Heterdza:
- Specificka kombinaéni navaznost

- Nahodna kombinace — uzitkova
krizeni




»Selekce linii

» Rekurentni selekce

> Reciproka rekurentni
selekce




>»Jednoducheé
» Vicenasobné

> Mezidruhove




@Slechtitelské
programy

EHybridizacéni programy




