Genomika hospodarskych zvirat






Mapovani QTL pomoci

vazbové nerovnovahy

Linkage Disequilibrium (LD)



Mapovani QTL pomoci vazbové nerovnovahy

Az al o ¢ exstenci hCamezi QTL a

markerem v nahodné se parici populaci.

AZ efektu testovan®ho

znak usuzujeme na pS?2



Faktory ovliviujici vznik a degradaci LD
v populaci
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Faktory ovliviiujici velikost a rozsah LD v populaci
DULEZITE
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Faktory ovliviiujici velikost a rozsah LD v populaci
DULEZITE

Selekce
Viiv selekcena LD z § vinass?2milDn it ead ®t tlrev §
selekce Selekce redukuje genetickouvariabilitu v n 8§ s | e d
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Faktory ovliviiujici velikost a rozsah LD v populaci
DULEZITE

KS2 gen?
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Hlavni faktory ovliviujici LD u hospodarskych zvirat
DULEZITE

Vpopul ac2ch hospod§8Ssklc
rozhodujici

velikost populace.

Efektivni velikost

popul ace Je u vpDtginy hospo
rozsah LD

velky!!! .



Efektivni velikost populace N,

je polet jedincT, kterl zap§S?
kdyby se rozmnogovali jako id
JI nak m8&§me vel kou popul aci ,
polet samcT. V n2 je pS2rTste
popul aci, kter8 je ideS8lnz.

st egmlliet 1

samcT Ne=
a samic 2 NF N

nestejnl 4NN
pol et $NameT
a samic N_+ N

Tato metoda je zalogena na an
exl stuje v2ce metod.



Run of Homozygosity ROH
DULEZITE
Inbreeding koeficient F je pr avdDpogendbm® s d d
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F seobvyklep o | 2rod8kmenupravdépodobnost g @ Salel
je IBD je odhadovana statisticky.

Sp o u ¢ high-dlemsitySNPa n a Im Tzdlyel m2 iinbreedingu
propopulaciu r | eknchy @ rodokmerk dispozici
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Run of Homozygosity ROH

ROHjsouY:s el sne p Ser Waperkdykmikg Hsou®
h o mo z yugedincadep o | y mwpopulact

Samo z Ste enfd grsafnenaty & a gtdd k &4 kzld N d
jedinecods p o | ep 3 ®dekrakombinace

Ni ¢c m&nkid,yROH mT gwniknout z r Tznd Two d
pSedp sk é6ldsSvdnTRvno  mbreeding

Projedincep | ajte? |,

koeficient inbreedingu je podil genomu, ktery
je ,identical by descent®, IBD, coz lze urcit z
analyzy ,,run of homozygosity*, ROH.
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|l nbredn? depr e
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DNA chips, DNA microarrays
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s 2 Oznacena molekula
sondy pevné prichycené na

podkladu & ze vzorku
=
) B
® ..}

jednotlive

vlastnosti 4 .
Plné komplementarni molekula ze vzorku

je pevné navazana, castecnea
komplementarni jen slabé.
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fada apBskaesg?z2msg zvl

Identifikace alel SNP.

N§s | ewdynu®yd S tenotypizaci, f or e mnm? lodhady
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Last o se pollugita  &j23 elni @2y 16y :

Bovinn2 SNP |1 py:

V BovinelLD GenotypingBeadChip 7 931SNPs

V BovineSNP50 v3 DNA Analysis BeadChip: 53 714 SNPs

V BovineHDDNA AnalysisKit: 777 962SNPs

S e k v e techrolodgie:

V TruSeq Bovine Parentage Sequencing panel 200 ISAGem
dopor ulSKHRspre parenitu plus 66 SNPasoci 083
recesin 2 thid d i | chorobami

Prase: PorcineSNP60 DNA Analysis Kit v2: 64 232 SNP






Genomova selekce



Cil slechténi

AGenetickl zisk = eko

AVI bRDr jedincT dle ge
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Plemenna hodnota

AOdhad genetick®ho zal
odchyl ku v ugitkov® v
VvIistevn?2kT

AAdi tivn2 Y% inek genT

AZohl ednhDn2 pS2buznost
vstupu] 2c2ch do model

ARPHIiPH pSevedeny na pr



Plemenna hodnota

otec matka

S

polosourozenci polosourozenci

| 1T ni t el e | genetické
chovatelského zal ogen?
Prost Sed? jedince\

\ / potomci

namhNRSen §
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Genomova selekce

Pracuje _na zakladé rozdéleni celého genomu do

chromozomovych useku definovanvch sousednimi

markery a nasledného sledovani efektu téchto

chromozomovvch useku.
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Genomova selekce

Vyugp8e&dpokdefakthw hr o mo z - ¥no e/Budoun
S hode ® poRulaci,p r o tmargeeyjsouv LD s QTL mezi
markery( m astejaouvazbovou 8§ z | )

GSp Se d p ogkel ¢gealcGmarkagrymohoub Tvev a zke denu
ov ! i v Rlastndst 2 m

Proto hustotama r k smmo T ¢ o s t a aby [zajidila, g e

vgecQlhpouvdost atLP Is maékarynebohaplotypy
mar ker T

To umoznuji SNP.
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Praktické pouziti genomové selekce

1. Odhad ef elkcthF omoz - megmewt f er e
populaci Zv 2 Sia¢ fae r populane2tedy mu s 2 t
stanovenygenotypyma r kaan?Z8 z n@umyyi t k. ov o

2. PSedpGRHPNzZz v 2 Sembrae f e rpepalbchpto
ml a & ® | Kalovice, k a n e htdk Yito k a n d inth§ t2
k dispozicipouzegenotypyma r k alene, m& pispozici
“dap @l asutgn2t k mebos ¢ i t k potoonstva i
For m&lvman t i geretikhpvonl23 t § W epotomek
z d Ipdl@vinuv | a s bdkoasgtdz® hoad.vdsTk ut el r

totakdocelan e p.l at 2 34



Praktické pouziti genomové selekce

Vgec BMPyefekty sousi mul 6 @ ha ®ovvr8nfye r €
populaci, kt eje enot y pofvegnnoat y B pwaimga
st at i snbdelo(kp&heod p 030008 SN®)M e

yi=m+ X xby + Xy x b, + € + X500 X D5ggot €

y: je fenotypz v 2 5 mp e T nXQ genotypz v 2 Speotmarker
l,er esi efakB | n 2
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Prakticke pouziti genomové selekce

Metodap o u gBLUPEk odhaduSNPe f e nta Isen8Nk d y
SNP-BLUP.

Geno mipd ke§nehodn@tas el e k k a b 0 0Alj§j@ a
pSedpojakd d 8§ n a

GEBVJ- = le Xxqt ng X, te + X5oooq X 50000

, je odhadefektuSNPL, X, genotypz v 2 SpeoSKP1



Ale:

VI asvtihpolpét melimodndty se
p r o \n & gmstodou

A BLUP-AM
A RRBLUP

A GBLUP Pri praktickém pouziti genomové
A ssGBLUP selekce se pouzivaji tyto metody

A BlendingssG BLUP 2



ViradBLUPpePHodhadoeopéunai
f enodryopdlo k mem®2/d whn o s |

V GBLUP je GPH o d h a d osvp8onuag i
f enoagemmMo mopvd 2cbhu X h gspUR

zal ogmngel ogenomosgt

mar k e rdatech ¢ h
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Genomp %8 b umariozsvt2 Slaa % je
p o | 2 jakd komelacemezijejich SNP genotypy
Xi,aX,p Se § e cINRjy

GBLUPje tedyvelmip o d otbrna&8 BLUP ale

rodokmenové pribuznosti Jsou
nahrazeny genomovymi.

Mohou b T p o u gti rt aydmetodyad I p oa t

software .



Rodok mepSewiignwrsd b c T
tedy by mNRIsid 250% ¢ p o | e &lal Mec h
skut e lmohowsd d? 40% tnebo 60%

s pol elalall Tatb odchylka mT gle T t
det ek@eBmtay pnoavr 8kne2r nT

GBLUP je pSesnBhjag?z,
pS2buznost je pSesnh




Plemenna hodnota BLUP - AM

Best Linear Unbiased PredictiorAnimal Model
nejlepg?2 | ine8r n?2imoawyclivl?zée

Genetick® zal ogenz | ec
Y =Xb + Za + e

Y vektor namhRSenich ugitkovo

X,Z matice pl8&nu pokusu pro sy
prostSed?2 (X) a pro n8hodn
hodnot (2)

b vektor odhadovanl
T

QD

vektor odhadovan
e vektor n8hodnl ch



Pl emenng hodn
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P e vektor odhadovanich

©vektor pSedpov2danich n
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Co vstupuje do odhadu

PSed genomi kou

APTvod, tj. pS2buzens
AKontrola ugitkovost.

Po zaveden? genomi ky
APTvod, tj.gpB6?d miztahg ®s
AKontrolau i t kovost |




Vicekrokova metoda

ANejrozg2Senhjg?
A V praxi od 2010
APSedpov DN RH npoa wyzpa vzpoBreatnas

Nevyhody:
AU mallch popul ac?

A Neschopnost porovngte n ot y @noevgaenn® t y p o v
jedince



Vicekrokova metoda

Al krokipomoc2 statistickIec
ugi tkov® hodnoty jednot
ugi tkovost m8 jak8 mut a

A2 krok-, , sel tenyid jednot! i
sel teny %W i nky Jednot|l I
genomicks8 PH (GPH) | edi



Jednokrokova metoda

APSedpovidDN PH pro celou p
ANeodhaduje % inky jednot
AUpSesnhDn2 pS2buzensklch
AProgenot y@noevgaenn®o t jgdinceytedy ®

porovng8§n2 poSad
A M2 s tlge HA= (G + A)
APSesnihDj g2, jednodugg?

~

AM2 rn® zvlI gen?2 nsepgoelneoht!yipvoo
jedince, tedy

z p S e sdhddln PH




Jednokrokova metoda
ssGBLUP

ugi tkovost

l

Y=Xb+Zu+e




Pri ssGBLUP

se upravuje matice pribuznosti H, a to
spojenim genomové matice pribuznosti G s

rodokmenovou matici pribuznosti A



4 )

e L 0
1= A-14
/ 0G!-A,1 0
SloulReoékmeﬁso/C§ \ /
! . Ré)dokme
T - matice Genomoyv |
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. S2 pb,u.z n matite
SszanOS'[I .
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vgech |me$2dmecznost
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ssGBLUP

Y = Xb + ZGEPH + e

[)z(ig 7'7 Xz —1] [GEbPH] N [)2(1}:

BLUP: A™

| oul en8& mati ce pS2Abagenomickou®), EP0H U



Imputace

Naz § k | zand8dmg € h o tSMRpzTv 2 $eeutrd e
jehohaplotyp,p r o tsd ¢ Baplotypbylp 0 z 0 ruo v
j i ndxcwhSat

Tedy. c h 'y b Bandtypra T gbel g S e |z genatypu

j i nd \c2s8satt e jhaplotypem

Software Beagle Fimpute Alphaimpute



Budoucnost

ss odhad uzivajici nelinearni
statistickou metodu a data ze

sekvenace!
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Faktory ovlivilujici presnost GS

PSesnost odhadu GPH z8vis2 n
1) Rozsah a velikost LD mezi markery a QTL.

2) Pol efenotgpy @ g8rotypys ef er enl|l n2 p
ze kter® Jsou efekty SNP od
3) PS2buznost (genetick® pro
(kter8 | e genotypovan8 a fen
zv2Saty (kter88 je genotypova
4) DNRdi vosih) ( Isd reidtoavminilictha z n a
5) Distribuce QTL efektT.

Prvni tri faktory 1ze ovlivnit, druhé dva ne!
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Pr vind me rl| |i mp?r. 2008 7 lllumina BovineSNBO
BeadChip

Do st prpwid®e cohTnl yediulhyhoBp z v 2 &veefprase,
k T Rur, koza,pstruh,losos,atd

Po|S&Pvpr weneracl i pOT 60tis.

Vs o0 .U4015 jejenproskotn a b ? I mone r | n pd¢ h
3 n e v [Jiteg,lllanhina, NeogenrGeneSeekAffymetrix.

D 8§ Isem a btzvzcdstom| i .py






Celogenomové asociacni studie
GWAS

Genome-Wide Association Study
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JeSté par poznamek
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Customer chips



°I§2’ GENOMIC SOLUTIONS FOR[DAIRY

Genetic testing for dairy cows gives producers the insight they need to discern an animal’s positive and negative fraits,
such as infertility, horned/polled and complex vertebral malformation (CVM).

GeneSeek Genomic Profiler for Dairy-LD (low density)

Much like the Genomic Profiler for beef, this custom GeneSeek Genomic Profiler
(GGP) low density BeadChip utilizes lllumina Infinium chemistry and features nearly
10,000 SNPs, including many for disease and performance traits. The GGP is fast
becoming the global standard for performance testing.

GeneSeek Genomic Profiler for Dairy-HD (high density)

The custom Bovine GGP-HD BeadChip features more than 78,000 SNPs for increased genomic selection power and is ideal
for imputation to higher density marker sets to support research, and for the most accurate prediction of elite breeding animals.

GGP chips also include:

* SNP parentage

» Beta casein A/B

» Beta-lactoglobulin

* Black/red coat color

» Bovine leukocyte adhesion deficiency (BLAD)
» Chondrodysplasia

» Jersey fertility haplotype 1

» Kappa casein | and I

= Silver color dilutor

* Y chromosome infertility

» Complex vertebral malformation (CVM)*
* Horned/polled*

* Citrullinemia » Beta casein A2*
» Deficiency of uridine monophosphate synthase (DUMPS) * Brachyspina*
* Dunn color * Hypotrichosis_KRT71 (rat tail)*

* Holstein haplotypes and causative mutations impacting
fertility (HH1, HH2 and HH3)

*Additional royalty fees will be applied for these optional, licensed tests \ / 62



Softwarove nastroje pro

zpracovani dat z analyzy SNP

PLINK

Jep o v a gzauw r§|rstahdhrgoro managemendat

Atdé
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Do 10 let (?) sebudeu h 0 s p o d 82S/s2kS
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Soucasny stav genomovée selekce
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Genomova selekce teoreticky
popsana 2001.



V CR

U hol gtT nsk®ho skotu prob
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VProbRDhla vali dace GPH pt
Interbullu
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zpSesniNDn? n8rodn?ho o&h:
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senomické PH http://www.holstein.cz/index.php/menu-plemenici/informace-o-bycich...

Kontaktujte nas Hledat... | Prihlasit e Registrovat
Svaz chovatell DULEZITE ODKAZY Internetové aplikace EMSCH
holétynského skotu CR, z.s.
o ’-—- Bullselector Plemdat
UvoD SVAZ PLEMENNA KNIHA KONTROLA UZITKOVOSTI PLEMENICE PLEMENICI SLECHTENi A & ENGLISH
Aktualng BnEs pned pdeypndifE sedpronanditicizms? ihoei & tesiwia s kororj ednas:264. 7. 2016 9:24

Narodni genomické plemenné hodnoty

Sestavy genomickych dat na Plemdatu Implementaéni genomické PH éR

Hledat

(388 zaznami)

Registr ¥ Jméno RN  O.jméno OM jmeéno gSIH der st R% KoM KgT T% HKgB B% SB cislo byka

MEQ-O77 NICB 2009 SHOTTLE BOLTON 1128 0 0 80 a48 3 0.0z 15 -0.10 10  CZEMOD0575482071
MEO-138 OBERON 2010 EVOLVE MASCOL 187 0D 0 7 1530 32 024 32 -0.09 102 CZEMOODE53869021
MEO-187 PARIS 2011 GERARD BOLTON 1201 0 0 76 1061 27 £12 25 -0.04 110  NLDMOOD53G6119002
MEO-196 OPAT 2010 ALTAROSS GOLDWYN 9388 0 0 7 -242 1 012 4 004 103 GBRMODDDDOES1538
MEO-211  PRAGASNOW 2011 SNOWMAN STOL JOC 122 D 0 77 TiT 19 £10 22 002 112 DEUMODDGES00BTI4
MEO-215 GRAHAM 2010 TRIGGER GOLDWYN 1072 4 3 74 412 12 004 9§ -0.03 112 USAMODDDGSE22409
MEOQ-230 DOMTOM 2011 ALTAROSS TOYSTORY 968 0 0 ir 134 -5 013 2 -0.02 103 FRAMODO1445852304
MEO-244 BARROW 2010 BOWSER JEEVES 108 D 0 73 750 4 £29 15 -0.08 103 USAMO0DDDE9305108
MEO-256 PROMILL 2011 HILL MASCOL 1230 D 0 79 1232 35 009 M -0.01 109 CZEMOODG82306021
MEO-266 PERFECTAIKO 2011 FREDDIE GOLDWYN 1213 2 2 78 149 3 033 13 014 101  NLDMOODT0B611632
MEOQ-268 PASAT 2011 ALTAIOTA SANDY 1251 1 1 80 354 47 043 19 014 100 CZEMOODG53335053
MEOQ-269 PIKANT 2011 ALTAIOTA SANDY 1206 D 0 79 185 37 039 13 013 107 CZEMODODE53343053
MEOQ-275 BOWIE 2011 BOWSER SHOTTLE 119.1 0 0 72 454 2 020 13 0.00 107 NLDMDODE99875958 70
MEOQ-279 GODIL 2011 ALTAIOTA BOLTON 153 D 0 79 943 26 008 21 -0.05 108 FRAMODOB06G206445
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