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Ultimate goal of QTL research
QTL QTN
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The goal of this study was to verify in silico
candidate gene selection with SNP
genotyping and association study
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Material ¢ LN

L -
Green-legged White Leghor
partidgelike (Zk) (WL)

o native chicken

breed o commercial

o closed breed

population o selected towards
high

nunselected gh €gg
production

o FACT: resistant
to harsh
environment

QQ

oASSUMPTION:
less resistant to
harsh
environment
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Experimental population AR

F,: Zk x WL L >
F,: (Zk x WL) x (Zk x WL)

F,: 500 individuals
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Phenotypic traits (‘M:LC\\

L)
Immune responses

innate adaptive

Antibody response towards

lipopolisaccharide (LPS) Primary antibody
response towards keyhole

Antibody response towards lypmhet heamocyanin

lipotechoic acid (LTA) (KLH)
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In silico analysis of positional and biological
candidate genes in QTL regions was performed
using:

the Gene Ontology
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Methods: SNP selection (‘MCC\\

7y
e , Ensembl, Biomart tool
]

II IU MINa’ 1Com, quality check on

myillumina.com
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Methods: Illumina SNP genotyping NN

Custom SNP assa ~
Golden gate genotyping
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Methods: Association - statistical modé”],ﬁ&g(}\

Do
> Additive effects — two models
» Mixed model

y = X*b+ Z*g + e*

»The CAR score

o = P_%ny
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Results: Candidate genes

%

605 Candidate genes on QTL regions
located on three chromosomes :
GGA9, GGA14, GGA18

Kyoto Encyclopedia of
Genesand Genomes

GGA14 (LTA, KLH) - 14 genes
GGA9 (LPS) - 8 genes .
GGA18 (LPS) - 7 genes the Gene Ontology
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Results: SNP markers % T

All together 2023 SNP markers
e , »>1339 on GGA14
® | >392 on GGA9

»297 on GGA1S8

illumina:

# 384 SNP markers
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Results: SNP genotyping AN
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» 40 SNPs removed from the set due to technical=? >
failure

> 132 SNPs removed based on the MAF criterion
» 1 SNP removed based on the Call Rate

> 211 SNPs used in association analysis

» Average MAF:
» 0.17 (all SNPs)
> 0.27 (selected SNPs)

» Average Call Rate:
> 97.52% (all SNPs)
> 97.80% (selected SNPs)
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Results — mixed model QU

TN
AN _/\
LPS KLH/ LTA LPS £
GGA9 GGA14/ GGAl4 GGA18
CARD11 CRIFS
LLOR FOXJ1
EPHB1 MAPKSIP3
PROCR PDGFA FOXJ1
ST6GAL1 PRCKB ITGB4
cres [L9R JMJD6
MAP2K3 ITGRA
MAPKSIP3
GPC1
PRCKB  UNCBED
PGP
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Results — CAR score ( L(\\

LPS KLH/ LTA LPS =
GGA9 GGA14 / GGA14 GGA1S8
IL9R
EPHB1 MAPKSIP3 CRLF3
KLHL6 PGP
ST6GALL PRCKB FOXJ1
TRAF7 ITGB4
JMJD6
EPHB1
GPC1 TNFRSF13B MAP2K4
KLHL6 MAPKS8IP3 UNCBD
PROCR CARD11
SOX14 IL9R ITGB4
KLHL6 IL9R
MAPKSIP3
PRCKB
SOCS1
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» Custom SNP assay was very informative

» Candidate genes selected in silico were
successfully validated by SNP association

» Both statistical models applied to the data
set show association with selected candidate
genes
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Future plans (‘MCC\\

» Analysis for dominant and epistatic effects for e
selected genes

» Validation study in vitro — chicken lymphocytes
LPS/LTA/KLH stimulation — analysis of the effect
at the mRNA and protein level- preliminary results

at the poster Immune response of the chicken lymphocytes activated with
KLH, LLPS and LTA antigens

Maria STWEK !, Anna SEAWINSKA !, Krzysztof SIKORSKIZ, Johaness BLUIJSSEN?

{Univarsity of Technology and Life Sciences, Animal Biotechnolagy Department, Mazowiecka 28, 84-083, Bydgoszez, Poland .
Adam Mickiewicz Univarsity, Department of Human Molecular Geanatics, Institute of Molscular Biology and Biotachnology, Umultowska, 89 61-614 Poznan, Poland

Introduction

Keyhole limpet hemocyanm (KLH) i a potent mumunostimmlatery protein extracted from  has been detected and validated. Furthermore, combined and meta-analysis across three
hemolymph of the manne mollusk, Megathura crenulara. On  the other expenmental chicker populations allowed for selection of the most significant QTL

hand hpopelisaccharide (LPS) and hipoteichoie actd (LTA) ave the major elements of cell
walls of gram-positive and gram-negative bactena, respectively. All those anfigens can
mduce immune responses by activation of the Toll-like receptors (TLR:) and subsequent
miggermg of the cell signallmz kinases, regulatory proteins and cytokines. The molecular
background of KLH-, LP5- and LTA-mediated signal transduciion 1= polygemic and
mvolves addifive effects of multiple loci. In chickens a number of quantitative trait loci
{QTL) encoding the genetic backzround of the immune responses to KLH, LPS and LTA

regions m chicken chromosomes: GGAY, 14, 18 and Z, for the candidate gene analy=is and
SNP association study. As a conseguence, the panel of 24 genes harbounng sigmificant
SNPs was obtamed. The next step is the functional analysis of those geres, with means of
in vine cell cultwre and RT-gPCR techmiques mm order to charactenize the molecular
background of the mmume response of the B eells to KELH, LP5S and LTA on the
transeryptomie level

The goal of this study was to unravel details of various types of immune responses in chicken by activating B lvmphocytes with
KLH,LPS and LTA antigens and functional analyvsis of the candidate genes panel associated with the QTL for the related traits

EAAP, Nantes, 25 - 30 August, 2013



Acknowledgements SN

Anna Slawiniska @@

Matgorzata Rydzanicz %
Joanna Wesotly

Magdalena Fratczak <o
Tomasz Suchocki e

Joanna Szyda

EAAP, Nantes, 25 - 30 August, 2013



	Association study of candidate genes selected in QTL regions for immune responses in chickens.�
	Introduction
	Goal
	Material
	Experimental population
	Phenotypic traits
	Methods: candidate genes
	Methods: SNP selection
	Methods: Illumina SNP genotyping 
	Methods: Association - statistical models
	Results: Candidate genes
	Results: SNP markers
	Results: SNP genotyping
	Results – mixed model 
	Results – CAR score
	Conclusions
	Future plans
	Acknowledgements

