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Mammalian breeds reported to DAD-IS as having resistance or tolerance to specific diseases or parasites

Disease

Trypanosomiasis

Tick nfestation/burden

Tick bome diseases (unspecified)
Anaplasmosis
Piroplasmosi/Babesiosis
Heartwater/Cowdriosis

Interal parasitesiworms

Fasdoliasis

Bovine leukosis

Foot ot (Bacteroides nodusos)

Total*

*Total number of

Bufflo  Cattle Goat Sheep

17 4 4
1 17 1

4

2

4

1 1
1 2 1 9
2 1

9

1 1
4 59 6 3

Pig Horse Deer
1
1
1 2 1
3 s 2

than one disease).

to disease resistance or

tolerance to more

htto://www.fao.org/docrep/010/a1250e/a1250e00.htm

Meziplemenné rozdily

Breeds reported to DAD-IS as showing resistance or tolerance to tick-borne diseases

Species/Subregion

cattle
North & West Afica
Southemn Affica
Europe & the Caucasus
North & West Afica
Europe & the Caucasus
Europe & the Caucasus®

sheep
Southemn Afrca

Horse

Europe & the Caucasus

Disease

Tk bome diseases (unspecied)
Tk bome diseases (unspecied)
Anaplasmosis

Piroplasmosis

Piroplasmosis

Heartwater (Cocrioss)

Heartwater (Cocrioss)

Piroplasmosis

Number
of breeds

Most common name of breed

Baoulé, Ghana Shorthom
Angoni (2)

Cinisara, Modicana,

Ndama, Nore Pie de Meknes
Modicana

Crecle (lso dematophilosis)

Damara (2)

Pottok

reported to DADIS.
*Guadeloupe, Martinique.

tolerance

htto://www.fao.org/docrep/010/a1250e/a1250e00.htm

Meziplemenné rozdily

Breeds reported to DAD-IS as showing resistance o tolerance to internal parasites

Specisisubregion

Number of | Most common name of braed
breeds

atte

Southrn Afica Watagasr Zebu
Southesst s JaareseZebn

Goat

Near & Mdd Ext ogoat
shasp.

Southem Afica Mabpscs, Komumana
Southast s Gans, Maln, prsngen
-

LatnAnetca & o illo @, ol o, Morada o
Gt

N & Wikl st Ratmans
aulflo

Southesst s B
Pig

Southenst s South Cina
Deer

Southesst s Santar
Horse

Southeast s 2 wta, s

http://www. fao.

Meziplemenné rozdily




PODSTATA Infekéni onemocnéni

PATOGEN HOSTITEL

RESISTENCE Prostred|

Variabilita v reakci na
patogenni agens: o

Interakce hostitele a R e——

patogena
Manifestace onemocnéni v populaci

. , - , Genetic resistance and tolerance
Genetika vnimavosti k infekcim as defined by Doeschl/Wilson & Kyriazakis (2012)

*Resistance: ability to reduce pathogen replication in
the host

Louis Pasteur Marie Pasteur S,
1822-1895 1826-1810 Vvs.

[ *Tolerance: ability to maintain homeostasis in the
O presence of replicating pathogen

Jeanne Jean-Baptiste  Cécile  Marie-Louise  Camile
1850-1859 18511908 1B53-1866 1855-1934 1B63-1865

* "
Difficult to uncoupling them
From: Quiniana-Muri et o, Nat Immunol 2007 Different genes may be involved

Scylla and Charybdis of immune responses:
genetic variation Resistance vs. tolerance

Small changes in di resistanceltolerance genes:
result in large differences in disease outcome

The dilemma:
Susceptible

too high/too low immune Holstein

M®: high expression of
responses? SIRPB, DA, TGFB2

in vive: high pro-
inflammatory cytokine
response
Qutcome; Pathology

to infectl 1 Tolerant Sahiwal
M®D: low expression of
SIRPB, DQA, TGFB2
In vivo: low pro-
inflammatory cytokine
response
Qutcome: Protection

Glass etal. Vet Immunol Immunopathol 2012




Mendelisticka dédiénost

» Major effects
» Expected to result from low-frequency variants
» Less knowledge than for complex traits

Mendelian disarders of immunity to infection assoclated specific Infections

Infectious agent Giinical phenotype
Neissaria Imvasho dsoase

Mycobactoia

‘Streptococas preumaniae
Epstoin-Barr vins.
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UMENI PREZIT: PATOGEN

Z:aklad: potencial genetické variability
vyuzité k:

o iniku imunitnim mechanismim
¢ indukci imunosuprese

e aktivni modulaci imunitnich reakci
hostitele

IMUNITA = FYZIOLOGICKA
FUNKCE

V populaci existuje prirozena
variabilita imunitnich funkei

(Gaussova krivka)
ovlivnéna geneticky i
prostiredim

MUTACE - EVOLUCNI
NASTROJ PATOGENU

eRozdily v genera¢nim intervalu

eRozdily v dlouhodobych a
kratkodobych uc¢incich mutaci

5hi
P [
¢/ [y 4

OBRANNE MECHANISMY
HOSTITELE
eNeimunitni: bariéry,
receptory, metabolismus,
morfologie, etologie atd.
elmunitni: prirozena imunita,
specificka imunita

IMUNITA = KOMPLEX
REAKCI

Genetické zaloZeni imunitni
reaktivity je komplexni -
mnohagenové



Gaussovska distribuce
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ODCHOV 3. ROC.

Kmenovy plemenik

PREZENTACE ANTIGENU

POSTVAKCINACNI TITRY ANTI-
EHV-1 NEUTRALIZA CNICH
PROTILATEK (N=61)

X Piiciny selhdni
ucinku vakcinace
proti chiipce
#Druh vakciny a jeji kvalita
¢Zména viru
®Nereaktivita hostitele

DVA TYPY GENU IMUNITNI
ODPOVEDI

o Zajist'ujici

konkurenceschopnost s
variabilitou patogeni: MHC;
TCR, Ig

e Ostatni: napi. NRAMP



DVA TYPY GENU IMUNITNI
ODPOVEDI

Geny zajiSt’ujici
konkurenceschopnost s
variabilitou patogenii: MHC,
TCR, Ig

PREZENTACE ANTIGENU

HLAVNI ,
HISTOKOMPATIBILITNI
KOMPLEX - MHC

Molekuly zajiSt'ujici prezentaci
antigenu imunitnimu systémiu

HLAVNI
HISTOKOMPATIBILITNI
KOMPLEX (MHC)

* Polymorfismus a
heterozygotnost
» Vazebna nerovnovaha

» Asociace s chorobami

VARIABILITA 1G

| IDIOTYPOVA |

»Prestavby DNAproHalL
>»Kombinace HalL

»Alelicka exkluze
»Somatické mutace, genova
konverze

IR GENY TYPU I

> NRAMP1

> CD (14, 18)

» Cytokiny (TNF,
IL, IFN)




IRGENYTYPUII
wPriklad mutace; ADIN

> (lovik, skot, pes
>primarni
imunodeficience
»>CD11/18

INDIKACE K VYUZITI
RESISTENCE VE
SLECHTENI

 nepouZzitelnost jinych metod
« existence dostatecné variability

* nezavislost na resistenci k jinym
onemocnénim a na uzitkovych
viastnostech

» ekonomicka efektivnost

Metody kontroly
zdravotniho stavu zvirat

¢ Medikamentdzni 1écba

¢ Vakcinace

e Eradikace

¢ Hygiena prostredi, DDD
o Slechténi na resistenci

Genetic resistance and tolerance
as defined by Doeschl-Wilson & Kyriazakis (2012)

*Resistance: ability to reduce pathogen replication in
the host

Vs.

*Tolerance: ability to maintain homeostasis in the
presence of replicating pathogen

* Difficult to uncoupling them
Different genes may be involved

‘ Susceptibility Tolerance, including carrier status Resi

— Non-genelic measures, natural selection, selective breeding  eE—

PRIKLADY VYUZITI
GENETICKE RESISTENCE VE
SLECHTENI

+ Skot: mastitidy
* Prase: PSS

« Kur: Markova choroba

» Ovce: scrapie, paraziti GIT

PRIONY, SCRAPIE
A

GENETICKA PODSTATA
OZDRAVOVACIHO
PROGRAMU




Prionova hypotéza

zdravy jedinec

gen PrP¢

konformaéni
zména

Vznik prionovych ¢astic
® o —8
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PRIONY
Prionovy protein
> PrPC: 33kD, 210 AA,
40% a—helix - SEN
- PrPPat: 45% Sist - RES




GENETIKA PRIONOVYCH
ONEMOCNENI

BIOLOGICKA ULOHA PrPc ()
- Cu? homeostaza,

—> Antioxidacni procesy

Apoptdza, synapticka homeostaza

OZDRAVOVACI
PROGRAM

Zalozen na existenci

GENETICKE RESISTENCE
KE VZNIKU ONEMOCNENI

PrP genotypy u ovei

Wyznamné genotyny
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VYZNAM RESISTENCE
VE SLECHTENI

- Zpétnovazebna regulace efektivnosti
procesu Slechténi na uzitkové
vlastnosti

+ Indikace biologickych mezi
genetického pokroku

Metody kontroly
zdravotniho stavu zvirat

e Medikamentozni 1écba ‘\ ‘\

e Vakcinace
e Eradikace

¢ Hygiena prostiedi, DDD

e Slechténi na resistenci




Vakeinace a genetika

> Individualni variabilita imunitni
odpovédi po vakcinaci

> Vyuziti genetickych principt pfi
produkci novych vakcin,
farmakogenomika

Clovék a infekce

Host Birth Microhes

= genetic ptib || * preval

* matemal inf . |

* matemal antibodi * cytopathicviruses

» peninatal infection * natural inatj

* vaccination * | partial) p

» childhood hygiene = infectivity

» life style, sexual activity *HIV, hepatitisB, chlamydia, ...

= travelling hyaiene = exoticmicrob

* persi latent infecti y) = herpes viruses toxoplasmosis ...

» chronic infections <= * [immuno-| pathogenicity

. leficiency ] . istic microbes
Death

Variahilita antiinfekéni imunitni
odpovédi u élovéka
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Genetics of vaccination

Table 1. Host mechanisms involved in vaccine-induced immune responses

Function

Genes (examples)

Attachment, entry, replication (live vaccines)

Antigen recognition

Toll-like receptors

Antigen uptake by and activation of innate
immune system

HLA class I1l genes (complement proteins C3 and C4), costimulatory molecules
(CD80, CD86), CD21, CD35, killer Ig-like receptors

Antigen processing and presentation

HLA class I/II genes, TAP, CD21, CD35

B/T lymphocyte function

CD40, CD40 ligand, B/T cell receptors, G proteins

Immune regulation

Cytokines, monokines, C-C chemokines (and receptors)

Effector and accessory cell function

F receptors

SL

M = Signaling lymphocyte activation molecule, identified as measles virus receptor.

Genetics of vaccination

Table 3. Heritability estimates of vaccination responses in twin studies

Vaccine Parameter ~ DZ*  MZ* Population  Age Study Herita-  95%CI  Refer.
bility, % ences
Measles antibody 45 UsAb 2-18 years cross-sectional 89 18
Mumps antibody 45 USAP 2-18 years cross-sectional 39 18
Rubella antibody 5 45 USAP 2-18 years cross-sectional 46 18
HAV antibody 95 96  Germany  18-65years prospective 36 15
HBsAg antibody 95 96 Germany 5 years prospective 61 15
HBsAg antibody 159 48 Gambia prosp 77 124
Polio antibody 159 48 Gambia prospective 60 12
Tetanus antibody 159 48 Gambia prospective 44 12
Tetanus IL-13 159 48 Gambia prospective 64 12
Diphtheria antibody 159 48 Gambia prospective 49 12
Hib antibody 147 43 Gambia 5 months prospective 51 14
Pertussis
Pertactin IEN-y 159 48 Gambia 5 months prospective 53 12
FHA IFN-y 159 48 Gambia 5 months prospective 65 12
Toxin 1L-13 159 48 Gambia 5 months prospective 57 12
BCG
PPD IFN-y 159 48 Gambia 5 months prospective 41 12
KMTB IFN-y 150 48 Gambia 5 months prospective 39 12
PPD IL-13 159 48 Gambia 5 months prospective 46 12
Hsp65 IL-13 159 48 Gambia 5 months prospective 50 12

HLA a spalnicky

HiAgene Variant Effect Reference:
Tass Fallee. B8 B3 B ‘Decreased antibody (single dose) ]
Classallele 7 Increased antibody (single dose)

Cassilallele DRBI03, DQA1'0201 Decreased antibody (single dose) 1151
Casslallele DRBI"08, DQAT"0104, DPA1"0202 Increased antibody (single dose) iG]
Cass I supertype B Increased antibody (two doses) 17
Cass I supertype Bas Decreased antibody (two doses)

Class I supertype. B8 Decreased antibody (two doses)

Cass  haplotype AUCOIBIS Decreased antibody (two doses) 18]
Ciass haplotype DRBI"07-DQB1°03-DPB1°04 Decreased antibody (two doses) 18]
Ciassl haplotype DREI"07-DQB1°02-DPRI*02 Decreased antibody (two doses)

Ciass  haplotype DRBI*15/16-DQB1"06-DPBI*04 Increased antibody (two doses)

Cass  haplotype ABCREBS Increased celular (two doses) 18]
Ciass haplotype DRBI"04 DQB1°03-DPBI"03 Increased celula (two doses) 18]
Classl haplotype DRB1"03-DQB1°02 DPBI*04 Increased celular (two doses)

Cytokine and cytokine receptor SNP associations with humora (1gG antibody) and

Gene SNPID Genotype

Phenotype.
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2 R06YE  GGTGIT  AntibodyCelulafh  doses(MMRI)

IOGT63 GGG Antibody"Cellular'® T e
110 UG080 ANTATT  AntibodyCellulare~ 2doses None

ISIB00STIE ANGAIGG  AntibodyCellular

SIBSTE  ANCAICC  Antibody™Cellular™
11288 STO0S7  ANGAIGG  AntibodyCellular

772880 ANAGICG  Antibody~Cellular




