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PS2klady kandi d8tn2ch

Gen N § zAsociace

ESR1 Estrogenovl r e cRegrodukae 1

PIT1 Hypofyz8rn2 transkripln? faktor
MYOG Myogenn?2 tr ans KMyagenésa; produkaeknasar
MYOD1 Myogenn?2 tr ans kKMyagenésa; produkaeknasar

MYF5 Myogenn?2 tr ans kMydgenésa; produkadasao r

MYF6 Myogenn?2 tr ans kMydgenésa; produkaekniasar

LEP Leptin Gravost, obezita, r e |
LEPR Receptor pro leptin Reprodukce

FABP3 Protein v8zaj?2dntmasnus®RukBgsalPi nwk
srdel n2 for ma

A-FABP Adi pocyt8rn2 protein v8zaj?2c?
mastn® kyseliny

GH1 RTstovIli hor mon

SPP1 Osteopontin Reprodukce



Kand.i

d8t n?2

Candidate genes with association to reproductive traits in pigs

geny

asoci

ovan®

S e z

No. of
Gene SSC Polymorphism Breed/crossbreeding® genotyped Traith References
pigs
ESR 1 Intron®© (M < SL);: LW 161 and 10799 TNB. NBA Rothschild et al. (1¢
No information LW 4262 INB., NBA. Teat number Short et al. (1997)
No information CB 262 I'NB. NBA Chen et al. (2000)
Intron (M =< LLW) 275 TNB. NBA Van Rens et al. (20t
No information LW 74 and 1244 TNB, NBA Matousek et al. (20«
MNo inforrmation LW 1030 THNB.,. NB.A Goliasowva and Waol
MNo inforrnmation L WA 226 THNEB, NB.A Horogh et al. (2005
Exon 8 Lr: SL. 144 ™NBA Depuydt et al. { 199
PRIL R 1a ™Mo information LW 400 ™NEB.A Wincent et al. { 1998
™No information s I 261 and 416 TINB, NEBEA W incent et al. {1998
™No information SL. 273 ™NB A Drogemuller et al.
™No information (N = WA ) TT Acpge of pubeerty . TINB, NEB.A wWan Rens and Wan
Exon® (M o= LLR) 55 Owvulation rate, Uterine length Wan Rens et al. {20
FSHb 2 Intron (YS = EL) 2B9 TINB, NEB.A Lict al. ( 1998
FPromotor L ID2P: L.r ™No inforrmation Litter size Dw et al. (2002)
RBP4 14 Intron S 1300 TNEB, NB.A Rothschild et al. (2«
GMNRHR .3 ITUTR (B > WA 200 Owvulation rate Jiang et al. (2001
LEP 18 Exon 37 S 19 =1 litter TINEBE. NB.A Korwin-Kossakows
Exon 3 s Lr &2 and 170 Litter size. 1—4 parity Chen et al. (2004b)
Intron 1 D 246 1 litter Chen et al. (Z2004b)
LEPR o Intron 2, Exon 2. Exon 18 s, Do G2 and 246 Litter size. 1—4 parity Chen et al. (2004a)
P = Intromn SL. S19 =1 litter, TINB. NB.A Korwin-Kossakows
BF 7 Intron 1 (LW = L) = Lo 123 TNB.,. WBA. 2—4 parity Buske et al. (2005)
FUTI1 “ Exon 2 rFBPr 104 THNE., WBA. 16 parity Horak et al. (2005
EPOR > Intromn <4 (™'s = Lr = W = LW 402

Uterine capacity

Wallet et al. (204005 )

2 B = Chinese breeds. W = Chester White IDP = Duli pigs. Du = Duroc, EL. = Erhualian line.
Le = Leicoma. LLP = Laiwu pigs., Lr = Landrace, LW = Large White, WM = MMeishan, PBP = PreStice Black-

Pied. SL. = Swvnthetic line., ¥s = Yorkshire.

B TNE = total newborn, NEBA — newborn alive.

< Personal communication by M. Rothschild in “Wan Rens et al.
d Thawo investigations.
< Personal communication by M. Rothschild in “Wan Rens et al.
fIn Chen <t al. (200<4b ).

B OPN = SPPI1.

(2002,

(2003 .

n a



Asocl aln? stud]i

ESR1 (estrogen receptor {Rothschildet al, 1996)

Prasnice s 50% pod?l|l em Mei shana:

prvn2 vrmyv2c 2,3 selete
vgechny -vawvhyc 1,5 selete
poziti vnBheniorygot) al el vy
metoda: RFLR Pvul

Prasnice Large Whitei homozygotBB-1 s el e nav?2c

V dal g2 ch Phoretcal 1987 efeki aehyShyl 0,37
1,4 selete

(na kopii alelyB).

(



V. jinlTch pra8nedlylef emletboalbghya v
(na®dSl.i §govsg )a Wol f, 2004

Prvn2AApr Agnice o 0,5 sBBl ete v?
Vgec hnAApvralsyni ce o 0, 25 BRIl et e

Anejedng8 se zSejmhR o pS2linnou
AmeziESRa pS2 | innim genem nen?2 tNs
Avyskytuj2c2 se rekombinace moh

Al oha genetick®ho pozad?2 na ex



PS2klady pS2Il i nnlch
Druh Znak Gen
Prase Mal i gn? hyperther mie RYR1 (CRC)
Zmasilost IGF2
Obsah glykogenu ve svalech PRKAG3
Vn2 mavost Encali i nf ekci FUT1
Hypercholesterolemie LDLR
Bi osynt ®za vitaminu C GULO
Domi nantn?2 b2 ® zbarven?KIT
Zbarven?z MC1R
Skot Svalov8 hypertrofie MSTN
K S &dst masa CAPN1
Def ekt adherence | eukocy|CD18
Kompl exn2 vertebr 8l n2 ma|SLC35A3
Deficience ur i gy (Buwrs)of os|UMPS
Def i ci enc eglkuyksoezli ®& 8azlyf a( P (AAG
Z8pach ml ®k a FMO3
Zbarven? srsti MCI1R
Ovce Sval ovs§ hypertrofie (cal|CLPG
Plodnost, ovulace (booroola) BMPR1B
Plodnost, ovulace (inverdale) BMP15
KTR Hyper kal emi ck8 peri odi c k|SCN4A
TNgk8&8 kombinovang8 i munodDNA-PK
Zbar ven? MC1R
ASIP
MATP
B2 | ® z;nagaoolenn 2 EDNRB
Kur Albinismus ] TYR
Zbar ven?: pesS? MC1R
Domi nant n? b21 ® zbar ven?2|PMELL7




OMIA Database Query Form Stranka &, 122

i

ONLINE MENDELIAN INHERITANCE IN ANIMALS (OMIA)

compiled by F.W. Nicholas
Reprogen, Faculty of Veterinary Science, University of Sydney, NSW 2006, Australia. email: frankn@vetsci.usyd.edu.au

Latest update: 16th October 2003
SEARCH THE ENTIRE DATABASE

SUMMARY OF DATABASE CONTENTS FOR MAJOR SPECIES

Cal | Catle | Chicken |Dog |Emu |Fox |Goat |[Horse |Pig |Quail |Rabbit |Sheep | Turkey | TOTAL
Disorders/traits 263 357 174 451 4 5 66 184 203 34 48 179 28 1996
Single-locus disorders/traits 38 56 63 100 2 3 8 26 33 19 12 59 8 27
Disorders/traits for which the 7 27 1 38 1 2 5 9 11 2 3 9 1 126
causative mutation has been
identified at the DNA level
Potential animal models for 123 117 34 207 2 3 | 86 65 9 27 62 3 762
a human disorder

List of all 206 species in the database ~ Genetic map references (by species)
Examples of how to format search queries for items on these lists are available here.
Disorders/traits with a known gene/peptide ~ Inborn errors of metabolism  Lysosomal storage diseases Inherited bleeding disorders

Congenital heart diseases Dwarfism

SEARCH THE ENTIRE DATABASE:
Enter your query into the input boxes below. Terms in boxes are joined by AND or OR. You may narrow your search by Field Restrictions.

Additional help is available here.



GenRYR1(HAL; CRC]) prasete

(kangl uvol RarkoplazrAa tviScpkn® k-CROt i kul u
SSC6bodovsg imgmdaoa | 48R b§gze (
autw om8Il n2 recesivn?2 dDRDdi |l nost cit]l |

1966F obj ev malign?2 hyperthermie u pr
citlivost k halothanu
asociace Hal kvalitou masa a PSS

dNdi | nosthalothatul i vosti Kk
pr Tkaz genet iHAkKkSenyRHE BAH EASKPIGD s u
aAlBG

hapl ot yptoavrBmvogypuiyHALlemk usu pomoc?
v8zanlch genT
| okali zace na chromoz-mu 6 prasete
pr Tkaz homol ogi e mezi segmentem chr omoz
je lokal ReRdvanlisegarentem chromoz- mu 6 pr
rozdpégytivdovich map8ch proteinu RYR1 me
ng§chylmdlcihgrk2 hyperthermii a nor m&l n2 mi
19917 identifikace mutace (C T) v genuRYRI1prasete, \poloze
1843 (CCi homozygotNN; TT 7 homozygoinn=
citlivost ke stresu)

z8mNDna ami nok y systéinem)yFujfedal)yi ni nu

Testov 8RPLP P(CIR34 bp Hhaaae®me )t 845 bpyt Np 2
alelaT (n)1 134 bp

Pleiotropn2 efektvaénankbgmpl|l exn2 znaky
vygg? pod?2| |l i bov®ho masa



VIiv genotRYRILHAYW) ge@nwenaky masn®
kvality masa u prasat

Table 1.11. Lean growth and meat quality characteristics (mean + sb) in Piétrain crossbreds

of different halothane genotypes (Giesel, 1997).

Genotype
Trait NN Nn nn
Lean meat (%) 49.92+ 3.3 52.8°+ 3.3 57.0°+ 4.5
Loin area (cm?) 3228429 34.4°+28 36.5°+ 2.6
Intramuscular fat (%) 212+ 0.8 2.0%+0.9 1.6°+05
Reflectance (%)* 28.42+53 29.13% + 10.6 35.0° + 10.2
pH 45 min post mortem* 6.43% + 0.43 5.91°+0.39 5.58° +(.32
Conductivity (mS/cm)* 3.372 £ 0.62 4.29% + 229 15.49° + 9.61
Fibre diameter (um)* 74.28 + 8.7 85.8° + 10.3 86.3° + 10.2
Fibre number index (x 1073)* 699.99 + 1721  563.0°+130.7  591.0°+ 131.1

NN, halothane-free (n = 22); Nn, halothane heterozygous (n = 64); nn, halothane homozy-

gous (n = 49). *Longissimus muscle.

L
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Paterns8l nh

pod2|l u masi tiRoBm
intronu 3 genu IGF2 (3072G>A);

A Nuclear factor

GenIGF2 prasete

(Inzulin -like growth factor 2)
exmai movam®PnQRUL chiBdd®wfemwtypolv® v
F8asbtypot® variability vIigky
regul aln2 obl ast)

Exon-intron structure of the IGF2 locus
in wild boar and different pig breeds

IGF27q aliele

IGF2*Q allele




Genetick8 a fyzick8 mapa obl a$fRKAGES S
(ovlivRuje obsah sualzon®hne g b ynikoagne mav; y$a kIl i oost

zhorgen8 vIit NDgn gPRKAG3aganka podiddriotkaaMarka s advan® (p do.t eiln

(A) Vazbovs8§ mapa se vzdS8lenostmi v centi M
(B) Radi aln2 hybridn2 mapa s;gevonHd8kE&nost m
poSad? orientaln2ch markerT a je nazn
(C) Vybran® ~k]) 9nMbpg BAC kontigu na prase]?
ukazuj?2c?2 |l okalizaci genT a genetickl
SLCIiAr
A Sw2053 S1009 A
Sw120 Swil683 FN/ S1000 S1001 ILSR}\ / ) 51010 Swo36
1 | | | | | | |
"ore Tod 1.5 TR 1.5 h.z'u'] 1.6 ' 1s E M
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436B3
90A9 433E11 997F12 344E10 921F4 1030A5
736D7 479H1 931A10 800G10 236B1 1109C7 760B4
156E6 1072D7 297D7 707G2 947ES 1088F2 963A12
982H11 466E4 482E7 337G11 379A9

852E1 171D2 315F5 127G6




Genetick8 a fyzick8 mapa obl ast.

identifikaci genu PRKAG3( 2. | 8st )
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Porovn8n2 sekvenc?2 PRKAG3[znl ch g
Domi nant nRN-muvygebkhh svalov®ho gl ykog:
(kodon 200R>Q; b§ z@&A)

Table 1. Comparison of PRKAGE sequences with associated m™ and RN - alleles in parentheses for
different pig populations (37). 0, Duroc; H, Hampshire; L, Landrace; LW, Large ‘White; M, Meishan; WE,
Wild Boar. The numbering of codons differs slightty from the one in Fig. 24, which is based on a multiple
sequernce alignment Dash indicates identity to the top sequence.

Codon
PREACT allele F'l:leldtil:ﬂ

a0 3 193 194 1949 LI iz

1 I:R."L.' ':I ACE CTE i CTG T ¥ TCT H
T L A L W o 5

2 frn) — . — - G- - L, LW, WE
- - - - - F: -

3 I:m":l -— -i_- -T T-- - -ia- - H, L, LA, M, ‘WE
- p - - - F: -

4irn*) -A- - T T - -G~ =C  O,H
i p - - - R -

5 frn* ] — L -T T A G- =C  H LW, WE




GenMSTN u skotu
Myostatin; growth and differentiation factor 8; GDF8

(negativn2 regul 8tor r Tstu

delece 11 bp exonu

chromoz-m 2; autozom8ln? recesivn?2 drT
heterozygot. maj 2?2 zvDbDtgenl m. |l ongi ssi mu
i ntramuskul 8rn2ho tuku, a porody p

19971i denti fi kov8g§paodeal 8ca plempne bel
dTsl edek: posumSfe8iiasthealikbiadt@ne o
a k t pblastidmolekuly proteinu
dTsl edek pro fenotypivyyggskyt pdwdjui
(0 20%)(hyperplazie hypetrofie)

probl ®my : o(bdystécigwn @t gpiom @u yc 2)s a Ssnkkigne

~

pl odnost, vygg? Yhyn telat, zvlgert



Mutace vgenuMSTN( my ost at i n)

skotu

Fig. 1 Schematic representation of the bovine myostatin gene. The grey boxes correspond to the untranslated leader and trailor

sequences (large diameter), and the intronic sequences (small diameter). The blue, pink and green boxes correspond to the sequences
coding for the leader peptide, N-terminal latency-associated peptide, and bioactive C-terminal domain of the protein, respectively. The blue
arrows represent the two primer pairs used for multiplex amplification of exons Il and Ill, respectively. The corresponding primer sequences
are reported in Table 1. The positions of the six bovine loss-of-function mutations are shown as red lines on the myostatin gene. Each
mutation is connected via an arrow with a box reporting the details of the corresponding DNA sequence and encoded peptide sequence. In
each box the mutation is compared with the wild-type sequence, and differences highlighted in red.
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Bovine leukocyte adhesion deficiency (BLAD
(porucha adhese | eukoc
u plemene hol gtln

Gen:ITGB2 (CD19( chromoz - m 1)
produkt: beta-2 subjednotka integrinu

PS2 | inng mG{peaenul286)3 A

BLADjeaut ozom8Il n2 recesi.vn2Negametfiidk8 zahrartaHd ay
endotelu a prostupovat do tkgnh.

Projev on@makovVad® bakteri 8l n2 infekce, gpat
pS2znakT (z8&8pal plic, prTjmovg§ onemocniDn2, |
Tel ata obylejndl MRPadaT bbhemarRozen??. Het er ozy
postigeni jsou recesivn2 homozygot.i

BLAD byl i denti fi kov8§n v 80. | etech. PS2 ] in
PTvod def ekt uOsisoentia® lvénhob(T cktoevcéi hol gt T nsk®ho pl e
giroce vyug2vsgn. Ceaelid-i3ivamhor Bgy,o tkotnekrTl jjee ipSenag
BLAD, a rovnhDg defektn2 alely pro CVM.

(v USA byl viskyt nositelT mutace 15% u bl k"
Testov 8iRFLP PCR

Podobnl defekt se vyskytuje i u |llovhRka (LA



PCR-RFLP BLAD
Normal Carrier LAD
BIH U TIH U TIHU T

Fi1c. 3. Agarose gel electrophoresis of amplified DNA from
normal, carrier, and LAD cattle following restriction enzyme diges-
tion (B, amplification blank; H, Hae I1I; U, undigested; T, Taq I).
DNA from normal cattle is digested by Hae 111 (at a position distinct
from nucleotide 383) to generate 9- and 49-base-pair (bp) fragments
and by Tagq 1 to generate 26- and 32-bp fragments. DNA from LAD
cattle is digested by Hae III to generate 9-, 19-, and 30-bp fragments
but is not digested by Taqg 1. DNA from carrier cattle is digested by
Hae 111 to generate 9-, 19-, 30-, and 49-bp fragments and by Taqg 1 to
generate 26-, 32-, and 58-bp fragments.



Kompl exn? ve rg8l n?2 ma
hol gt l n o skotu

Gen: SLC35A3 (chromoz- m 3)

(solute carrier family 35, member A3)
produkt: UDP -N-acetylglukosamin transporter

Substituce: G— T (v proteinu V180F)

Autozom8l n?2 defekt s recesivn?z dnDdil n
Mnohol etn® malgrmomarcel awnglenzatdwar fi s ml
artrogryposa pSednz2ch, nNDkdy i zadn?z2c
| §sti p&teSe, pS2padnhN i malformace s
prenats8ln?2 Yhyn telat nebo se tel at a

defektn? alelou jJjsou zcela norm8Il nz2,

homozygoti.

BT €arlinM Ivanhoe Beli p Senage |l CVM i BLAD.

DNA testy se provs8§dnj? Vv mnoha | abor
V. LR k 31.5. 2004 mezi plemennimi blk



Tel ata postigen8 CVM
(kompl exn?2 vertebr 8l n?2




Deficiency of uridine monophosphate synthase (DUMPS)
u plemene hol gtln
Gen: UMPS (chromoz-m 1)
produkt: uridine monophosphate synthase)

bodov8§8§ mutacei¥ kodonu 405 C

Aut ozom8l n2 recesivn2 dNRDdi |l nost.
Nepravidel n8 synt®za DNA a RNA. DHDhyn pl od

Test: PCRRFLP; Aval

Citrullinemie
Gen: ASS

Produkt: argininosuccinate synthetase deficiency
bodov8 mutace v exonu 5

Il nost .
se uplat Ruje pSi
stem v centr 8l n?

Nedostatek enzymu, kte
kterl vede Kk nepravide
3Tr5 dnT po narozen?2,

Aut ozom8I| n?2 recesivn? dnd
rol
| n

o

Test: PCRRFLP (Aval)



zv2Sete

Cen2k slugeb poskytovanl ch

Ng§zev slugby Cena za
jednotku v
Kl
1. Stanoven? genotypu krevn2ch skupin 800,00
2. Stanoven? genotypu mikrosatelitT s 800,00
4. Stanoven? genotypu mikrosatelitT k 900,00
5. Stanoven? genotypu mikrosatelitT p 600,00
6. Stanoven? genotypu mikrosatelitT k 650,00
7. Stanoven? genotypu mikrosatelitT o 650,00
8. Stanoven? genotypu mikrosatelitT p 800,00
9. Stanoven? genotypu BLAD 900.00
10. Stanoven? gédaste)ypu RYR1 ( MHS 400,00
11. Stanoven? genotypu CAS (kappa kas¢ 400,00
12. Stanoven2 genotypu RED 900,00
13. Stanoven? genotypu CVM 1500,00
14. Stanoven2 genotypu SCID 350,00
14. Stanoven? genotypu dvoj2ho osvale 550,00

16. OvhNDSen2 spp@w@iotst i gemMotoydpud ji g tegtovanf®ho
skot krevn2 skupiny 60,00
skot mikrosatelity 85,00
konhD mikrosatelity 100,00
prasata mikrosatelity 65,00
kozy a ovce mikrosatelity 50,00
psi mikrosatelity 100,00
17. Vipis stanoven®ho genetick®ho typ 500,00
18. Vyd8&n2 mezin8rodn2 karty genetick 150,00
19. Vystaven? kopie protokolu 500,00
20. Fragmentov§ anallza z produktu PC 400,00
21. Stanoven2 genotypu exoticklch zv?2 950,00

Laborato$



Lokus CLPGuUu ovVv c 2

(kontroln2 el ement na vel kou v
(long-range control elemerit LRCE
z8&8mDné A

~

1983i (f ar @MBEBattomNyT bazmaA wyvinutlm
svalstvem (Solid Gold)
dNdi |Inmad setrimpBintimg?, | mematve it M8 | n 2
pol 8rn2 superdominance
(hypertrofie jen u heterozygot T,
alelu od otce)
maso m8 hoype@2t uh@l itu
lokusCLPG (callipygei p Rk nT zadek)
mapovs8§n na dist8l n2 konec chr omoz

200271 identifikace mutace
sekvenovg8§nZzm 210 kb obl ast:i me z i
genyDLK1aGTL2u i nbredn?2 ho beCLRG a, het
lokusu (Freking et al.)

CLPGmut ace j e z§8mhDna pjSeeddnp@ kbl §8zdea n(®m Y (
LRCE (kontroln? el ement na vel kou vz

*imprintingial el y url i t®ho genu od otce a
MTge to blt zpTsobeno rozd2ly v mety



Lokus CLPGuUu o Vv c 2

¥ L ¥
YY1 DLKT GTL2? MEGS o3
L o—1— " I L —__ —H H — +
=y T:r f i A
4‘3‘5 . \ 1 U =
WARS BEGAINZ PEG11
A
-
100 kb
THENDS i Genelics

Fig. 2. The gene content in the vicinity of the HSA14q32 imprinted domain
(from data in | ']). Bi-allelically expressed genes are represented in green,
genes expressed from the paternal allele in red, and genes expressed from
the maternal allele in blue. Genes whose imprinting status is unknown are
shown in gray. Putative genes reported by pre shown in black. The
genes are sorted according to the di
strand). The approximate position of PG mutation is marked by the
yellow asterisk. Genes whose expression is known to be influenced by the
CLPGmutation are marked by the orange arrowd.[The effect of the

CLPG mutation on the expression of the other genes in the region is being
tested.

r

e


http://www.sciencedirect.com/#bib21
http://www.sciencedirect.com/#bib21
http://www.sciencedirect.com/#bib25

Gen DGAT1 u skotu

(AcyI-CoA: di acyl glycerolacyl trans

Enzym katalyzuje posledn2 stupeR Vv syn

Gen Jje |l okalizov8n na centromerick®m Kk
-VDNA-z 8§ mND n A GAwvexonu 8
-vproteinu-z 8 mNna | yzinu (K) alaninem (A) Vv

Nositel ® al ely K r(2dsokj@ihioc es khootlug,t TNwosvkio Z G
o 5,76 kg v2?2ce tuku v ml®ce, o 2,45 kg
neg nositel® alely A.

1998 1999-zj i gt Dn QTL pro obsah ml ®| n®ho tL
bovinn2ho chromoz:- mu 14
1999 2002-i nt erval z%gen na 3,8 c¢cM

2002 - identifikace mutace 232KA a zj i gt Dn rozd?21 v
2004 -pougit2m expresn2ho vektoru, do |
DGAT1 a mhRNSen2m enzymatick® akti\
rekombinantn2ho DGAT1 byl a pr ok 8§z

alely 232K



Gen DGAT1 skotu

Mutace AAA GC v exonu 8
(v proteinu je K232A)

! 1 m v v VI vl vl IX X XI XII XII XIV XV XVI Xvii

Nt984+8(A-G)
GAGTGACCTGC

Nt984+26(C-T)
GGACGCGTGG

Nt1501(C-T)
CTGGGCGCAGC

GGCAGGTAAGAAGGCCAAC
A G K K A N
GGCAGGTAAGGCGGCCAAC

A G K A A N

GAGTGGCCTGC GGACGTGTGG CTGGGTGCAGC

DGAT Polymoprhisms

DGAT
Haplotypes




Criteria

a) performance traits
- milk protein yield
- casein content

- B - lactoglobulin content

b) milk protein processing criteria
- coagulation time

- consistency of lab coagulate

- cheese yield

Geldermann 1996

Superior genotype

k- Cn BB
B- Lg AA
k- Cn BB
B- Lg BB
k- Cn AA
B- Lg AA

k- Cn BB
B- Cn BB
B- Lg BB
k- Cn BB
o - CnBC
B- Cn BB
B- Lg BB
k- Cn BB




Gen NHEJ1 psa

(nonhomologous enpbining factor 1)

Mut ace v tomto gearuoa®PlTiseo bawk &8 kdloir?20 b(uCol | 1 e ¢
DNdi | n® oinneendoocsntiant2e | nT vIivoj c®vnatky (Vvrstve
tNgg2 formhND. V tNgg2 formhND dojde ag k Ypl n®m
CEA se dnRDd? autionzeoomoScl nsle rpercogjse’vw?n il j edi ncT, k
(reces?2vn?2 homozygoti)
U heterozygotT (jedna alela norm8l n2, dr uhsg
PS2|innPemetac@&: 799 bp v NHEJ1 genu v intron
veli kost ~67 kb. Delece je bl2zge exonu 6 (46
konzervovanou dom®nu, na kterou se v8ge nhDko
M H C A H C A H
Primers NHEJI-F17 and NHEJI-R17
Testovgn?: PCR pomoc
(dvoustupRovS8 PCR):
1. p8r primerT (F17 a
i nzer ce; tato sekvence
a fragment se neamplifikuje.
Primers NHEJI-F20 and NHEJI-R23 2 ) p § r p rl me r T (F 2 0

a
pSed delec?2 a za del ec
m8 deleci, a neampl i fi
pS21ig dlouhT na PCR a

Figure 1. The 1.5% agarose gel electrophoresis showing the results of two-step PCR analysis of the dog NHEJI gene; the
same dogs were analysed in the upper and the lower parts of the gel; in the upper part the results using primers NHEJ1-F17
and NHEJ1-R17 are shown; in the lower part the results are obtained with primers NHEJ1-F20 and NHEJ1-R23;
M — marker 100-1 000 bp; H — healthy dogs; C — carriers; A — affected



An example of (comprehensive) survey of DNA polymorphisms and associations with production trait:

128unzdg @

Table 1 DNA variants and relationships with fatness traits in cattle, goat, pig and sheep

Gene name

DNA variant®

Effect on trait

Reference

Acetyl coenzyme A
carboxylase o

Diacylglycerol
acyltransferase 1

Fatty acid-binding
protein 4

Fatty acid synthase

Gene Species

symbol

ACACA Goat
Pig

DGATI Cattle

FABP4 Cattle

FASN Cattle

C5493T in exon 45

¢.5634T > C in exon 46,
c.6681G > T in exon 54

AA to GC dinucleotide
substitution in exon 8
(Lys232Ala)

Variable number of tandem
repeat (VNTR) in promoter
(five alleles)

7516G > C

¢.220A > G (174 V) (exon 2},
¢.348T > C (intron 3),
¢.303T > C (intron 3

763G — Cin exon 1,
16009A — G in exon 34

£.17924A > 1o G (Thr — Ala)

Suggestively associated with fat vield, lactose content,
and somatic cell count

Highly significant associations with stearic, palmitolric,
and vaccenic fatty acid concentrations. Effect of ¢.3634C
negative on the percentage of C18:0 and positive on Cl6:1
(n-9y and C18:1 (n-7). Effect of ¢.6681G allele positive on
C18:0

The lysine variant is associated with increased milk fat, fat
percentage, and protein percentage yield, and decreased milk
and protein yield, and the alanine variant with increased
milk and protein yields

Lysine variant is associated with higher intramuscular fat
content

Lysine variant showed significant effects for most milk
production traits

Lysine variant associated with more saturated fat, a larger
fraction of C16:0, and smaller fractions of C14:0,
unsaturated C18, and conjugated linoleic acid

Allele 5 or E showed significant effect on milk fat percentage
and direction effect identical to that of the lysine variant

Allele FE has significant effects on lactose yield, lactose
content, milk energy content, and somatic cell score

Significant associations with marbling scores and subcutaneous
fat depth. GG genotype had highest marbling scores while
GC genotype had the greatest subcutaneous fat depth

Positively associated with back fat thickness

Significant influence on milk fat content of Holstein-Friesian
animals divergently selected for milk fat content. Genotype
763CC and 16009GG produced milk with the highest fat
content

Associated with variation in the fatty acid composition
of adipose fat and milk fat. SNP in linkage disequilibrium
with four other SNPs

Badaoui et al.(2007a)

Mufioz et al. (2007a)

Grisart et al. (2002),
Spelman et al. (2002),
Winter et al. (2002 ),
Kamiiiski et al. (2006)

Thaller et al. (2003)

Sanders et al. (2006)

Schennink et al. (2007}

Kiihn et al. (2004)

Sanders et al. (2006}

Michal et al. (2006}

Cho et al. (2008)

Roy et al. (2006)

Morris et al. (2007)

(7 pages total)

IbeaghaAwemu et al., Mamm. Genome (2008) 19:697

sreuriue urrey ut swstydrowod A PRIBR0sse-Uuononpord e 1o nuemy-eqSeaqr ‘W g
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Association mapping (using SNPs) and identification of causative gersL{C6A3 for CMD2 in cattle
Cel ogenomov® asocialn?2 mapovsgn?

Supplementary Fig. 2: Congenital muscular dystonia 2 (CMD2): (A) Results of genome-wide association mapping of the CMD2
mutation with 7 affected animals and 24 controls using ASSHOM (red) and ASSIST (blue). The black horizontal bars mark the limits
between the 29 autosomes. Evidence for linkage (Y-axis) is measured as /log70(1/p), p being determined by 10,000 locus
(ASSHOM) or phenotype (ASSIST) permutations (see Methods). (B) Genotypes of cases and controls for 368 chromosome 29
SNPs. Homozygous genotypes are shown in yellow or white, heterozygous genotypes in red. Overlapping blocks of extended
homozygosity in the cases are marked in black and gray. The limits and size of the haplotype shared homozygous and identical-by-
state amongst all cases is highlighted in red. (C) Gene content of the shared chromosome segment, highlighting the position of the

SLC6AS gene (red box).
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BMPRI1B -

BMP15 -

V4

PS2dcienn®cigeny U

bone morphogenetic proteinreceptor{fB en |j e na c¢chr omoz
Mut ace v genu mBDn2 aminokyselinu (C
DTsl ede&g? polet folikul T a vygg? p
jehRat ve vrhu u plemene Boorool a (
(gen se r oBoorBojp geaneboketBy j e

(Mulsantet al, 2001)

bone morphogenetic protein {5t d&&c®nebolnverdalg

je lokalizovanl na X chromoz- mu.
Mut ace zvyguje polet ovulovanlch oog
ale U homozygotT s mutovanou al el ou
(Gallowayet al, 2000)



Geneti ck® aspekty produkce

Prenat 8l n2 myogeneze

Postnat 8l n2 rTst svalT (hypertrofie)

|l nverzn2 vztah mezi poltem svalovlich vl §

Regul aln?2 syst ®my:

* polygenn?2 diDdi | nost

* transkripln2 faktory pro vIvoj sval T
MEF2

* ostatn? transkripln2 faktory: NFAT ©pr
kal ci neuri nem), bunDl n® onkogeny

* | etn® dal g? rTstov® faktory, steroidr

metabolizmus
* vigiva



~

Faktory ovlivRuj2c2 polet svalovlI

- Druh
- Pohl av?
- Selekce (geneticks8 variabilita/heritabil
- Plemeno
- VI gi va
* prenat 8l n2 vIigiva
* postnat 8l n2 vIgiva

- Fyzick8 aktivita
- L8t ky stimuluj2c?2 rTst
* rTstovl hor mon
* pbeta adrenergn?2 agonist® (nap$S. clenb
* estrogeny a androgeny
- VIiv genT vel k®ho %l i nku:
* Gen RYR1 (HAL) (u prasete)
* Gen MSTN (u skotu)
* Gen CLPG (u ovce)
* Gen IGF2 (u prasete)
* Gen PRKAGS3 (u prasete)



GenomickI imprinting

Ge nomi imgrinting p Se d st apiganetiekou* modifikaci gen J,ej 2
dTs!| edk mmn o al eekpresekl@ s av ¢eTtento t er nF au § 2 pro§ |
monoalelickou expresi nebo inaktivaci b u Mna t e Siebk ®t ¢ 0 alshku® | i t
lokusu. | mpr i ntmay @ vdelagebudejevit jakor e ¢ e kidwhwdez d NDd I
od jednohozr odiplrTo,t udee n a k t(a tvundd@ezprojevu), z at 2 dnrcwh
aktiaelmzd Nddid § u h®d o isdbwdejevitjakod o mi nant n?2

Jedmzt mePi ge n emao doikflTuskieaviezietylacecytosinu
v poloze5,k t esem8e | | algjaevupejv CpG dinukleotidech. Tento typ DNA
modifikacejevelmivi znamebmé&t y | sekvente®dNA jsout r ans kr i
Il nakti vn?

Odhadyp o |litripr i nt ge auf lawsepfo hy bu¢ 2 mos 00
dov 2 o eZP0 NNk t zniclgsouu k 8§ z @tabylce. Imprinting sevyskytujet a k
uhmyzuav y g gostinh

*Epi g e nmddifikack ®v | i demotyp &n byymND n igéngtyp. Z a h r Z mjN=
ve vlastnostech b u Rkkyt, e jsa® d Dd Naley n e d o c ke§zmMN Qe n e t
informace. P S2 k:l angrinting, inaktivace X c hr omo zp onui, bfeke

r epr ogr ammaot velrnefdkty, médifikace h i s tadetefochromatinu, aj.



Sch®ma zn@fpnpdsRajfuca ¥ inek epiger

EPIGENETIC MECHANISMS

HEALTH ENDPOINTS
are affectad by these 1aciors and processes: « Cancer
* Development (in utero, chiddhood) _— * Autoimmune disease
* Environmental chemicals * Mental disorders
* Drugs/Pharmaceuticals / * Diabetes
EPIGENETIC

CHROMATIN

. FACTOR

o«

CHROMOSOME

HISTONE TAIL

HISTONE TAIL

DNA accessible, gene active

Histone modification

The binding of epigenetic factors to histone “talls™
Histones are proteins around which

alters the extent to which DNA is wrapped around
DNA can wind for compaction and DNA inaccessible, gene inactive histones and the avallability of genes in the DNA
gene reguiation. 1o be activated.

Histone deacetylation



GenomickIl imprinting
Dva pS2klady hypotetick®ho imprintovan®h

oA
b4

(VLEVO) V tomto p S2 k ljeagérupro pigment mat er ni 8ipnrfd nt(anaa reTdlsl&j§ ) nakt i v
Spoj epm2hrh aboh Gk §let em8alelu pro pigment,ag e nkyt,em&alelupron e v y t w&rSeatn Se
nar d®&it emma@pduzefenotyp spigmentem Vtomtop S2 k jemd tie @lsl&iSmpr i ntiov&h@ai v
p ot o.nmkuld fedjnou a k t i exprifovanou alelou je otcova alela pro pigment, k t em & n2mp r i n tuc
pot omkT

(VPRAVO) V tomtop S 2 k |e gethpro pigmentp at er n@®p nidn { ov & malelaj&iSn a k t i)vSopvo§ re
pohl abohihl gkt emSalelupro pigmentag e rkyt,em&&lelupron e vy t wigrBeatngen a r o iz

k t emagjfenotyp bez pigmentu. V tomto p S2 klleddnpr i ntod w®mamlkaS§e i nakt i upo €aoam
T u djedinou exprimovanoualeloujemat e Slsl&pon e v y t pigneatmR t enreSh Mpr i nup o € o.@




NDkter® 1T mprintovan® (¢

(celkem je imprintovanlch asi 150

| mpr i Nt ovAkit®i vn2 al el a
geny (P= ot;blovsk@tdSsks

Igf2

lgf2r

H19
Snrpn
Insl and 2
U2afbprs
Znfl27
Parl

Par5

Xisf

Mas

IPW

WT1
Mash2
p57(KIP2)
Pegl/MEST
ApoE

Pk3

Pp/cg

T UUTDUZIZTZTUVUUUUUUUUUZZ g




| nakti vace X c¢chr omoz

U samic jejeden 2X chr omoz - mT (223k~anT buN od
i nakti viowsSm®mv embr yonS8ilmaitiwlowajnil . m ste.
vbuRkS8ch, kter® vzni knou ddpbemaiickon mbd@kaao - jb ta

dnNdi | n8 gzemnva® vf unkci , anig by dogl o ke
jako lyonizace( podl e anglick® genetil ky Mary Ly
BarrovoikoX ®erkzoovanl h eproeeswyoriizace mat i n v
hemizygotigen u di pl oi dn¥jedm oonr gaxreimpmE Sji e n
kompenzace Idngevckhya ngieznmuu s , kterl upravuje
chromoz-mu u samcT a samic tak, aby se
u samcT a diploidn?2m stavem u samic



Zji gSovsg§n2 pohlav?2 u

u embr y?
v kriminalistice
rutinn2 genotypov§8n?

- PCR amplifikace DNA fragmentu specifick
Na Y chromoz:- mu savcT je gen

kterl je zodpovRdnl za zah8jen2 vivoje

p ram®nk p st udmraamnmeoz -omiBARNS mlidrbd |

PCR amplifikac?2 fragmenetjgu gen.

visledek amplifikace negativn:
vexperiment 8l n2Zm postupu, kter8 zpTsob?2

Pro spolehliv® stanbBbyvek? pal g

kterlT je pS2tomen jak u samcT.

zkumavce Jjako pozitivn?z kontr

-PCR amplifikace fragmentu genu AMEI mobam
ale tyto dvhD formy se | ig? | etnlm
specifick® pro X a Y chromoz-m, n

ed part r od w® M zg/e Ivia,.skot(, e jBlena)u | | ov NK



Srovng§gn?

( AMEL)

Ovis aries
Cervus elaphus
Ovis aries
Cervus elaphus

Ovis aries
Cervus elaphus
Ovis aries
Cervus elaphus

Ovis aries
Cervus elaphus
Ovis aries
Cervus elaphus

Ovis aries
Cervus elaphus
Ovis aries
Cervus elaphus

XX XX XX

< R XX

Z

1

CCCTTCCAGC
CCCTTCCAGC
CCCTTCCAGC
CTC.. . .AGG

51

CCTGCAGCCC
CCTGCAGCCC
CCATGTCAGC

CCAGTAGCAC C

101
CACCCG..TG
CGCCCAGTTG

151

CCGATATTCC
CCTATATTCC
CCGATATTCC
CCGATATTCC

sekvenc?

X a

CCCAGTCCAT
CCCAGTCCAT
CCCAGCCCAT
CCCAGCCCAT

CTGCAGCCCT
CTGCAGCCCT

CACCCCATCC
CACCCCATCC
CACCCCATCC
CACCCCATCC

CCATGCAGCC
CCATGCAGCC
CCATGCAGCC
CCATGCAGCC

Y

CCAGCCGCAG
CCAGCCGCAG
CCAGCCACAG
CCAGCCACAG

TGCAGCCCCT
TGCAGCCCCT

AGCCCCTTGC
GCCCCTTGC
GCCETT: . .

AGCCCTT. ..

TTTGCCCCCC
TTTGCCCCCC
TTTGECCCCC
TTIGCCCCCT

CTCACCAGC
CCTCACCAGC
CCTCACCAGC
CCTCACCAAC

GCAGCCCCTG
GCAGCCCCTG

..........

CGCCGCAGCC
CGCCACAGCC

.ATGCTTCCT
LATGCTTCCT
TGTGCTTCCT
sGTGCTTCET

DNA
chr omoz-

50
CCCTGCAGCC
CCCTGCAGCC
CCCTACAGCC
CCCTACAGCC

100
CAGCCCCAGT
CAGCCCCAGC

150
ACCTCTGCCT
ACCTCTGCCT
ACCTCTGCCT
ACCTCTGCCT

200
GACCTGCCT
GACCTGCCT
GAGCTGCCT
GACCTGCCT

fragr

mu

(



Rozd?2?ly ve fragmentech ¢

a samic ovce a jelena

(gen AMEL je pS2tomen jak na X, tak
ve velikostii t o e zpTsobeno mnoha inzercen

J
1 4 3 8 8 8 ./}

Figure 2
Detail of an ethidiume bromide stained agarose gel showing amplicons of the amelogenin gene fragments of sheep and Euro-

pean red deer. Lane |-2 samples from male red deer, lane 3—4 samples from male sheep, lane 5 sample from female sheep and
lane 6—7 samples from female red deer. The star | indicates the AMELX band, the star 2 indicates a non specific band in male

sheep and male red deer and the star 3 indicates the AMELY band.



Priony (S.B. Prusiner, 1982)
Z8kl ad prionov® teorie
Nervov® buRky savcT obsahuj?2 tzv. prionov® b?
pS2padhpy oPrzPdr avou bunRlnou b2l kovinu). M8 se

viznamnou ¥ ohu pSi odpé¢) ipRedst ap@jn&kuvadnowon
b2l koviny, od kter® se odliguje rozd?2]l nou kon
zmNny konformace je mimoS8§dng§ odolnost VvTIli o
odol nost proti gtRpnim enzymTm odkl 2zej2c2m v
formy prionovich b2l kovin a konvertovat je na
hromad2 rostouc?2 shluky propojenich vadnich m
zbavit, posl ®ze |je zcela zaplnhDna a uhyne

PSedchoz?2 | §st teorie je obecnh pSij2m8&na. Na
ni cm®&nN ne absol utnD Ta pSedpokl §8d§8 mognost
jedinci jednoho druhu (womSjmead®gnemeacin Dk prSu |
podl ogen®) , al e i mezi |jedinci rTznl ch drikhTg,\
(bovinn?2 spongi for mn? id 1 oevfR&k|l o maotvi8e )v aa i karn§ vaa
vDdci vIihrady a nepovadguj?2 tuto | §st teorie z
K pSenosTm mezi druhy existuje nhRkolik pSedpo

KA ance na pSenos mezi druhy | e pS2mo YmRrn§ poc
AhejvhDtg2 gance na pSenos skIt§ konzumace,mozt
Anasogravci jsou obecnhD odolnRhRjg2 prot.i pSeno:



Bovinn?2 spongi formn?2 en

Bovinn?2 spongi f ofrBi®E, e nicdeofvald onpeamoice g® hemdc h k3
postihuj?2c?2 skot, kter® se objevilo na konci
variantou scrapie ovc?2 (svrbivka) a ge pogit 2
tzv. novou variantu Creutzfeldt-Jacobovy choroby (nvCJD = New variant of CreutzfeldtJacob

Di sease). Jm®no nemoc ¢g2lenlich krav z2skal o t
u krav neobvykl ® chovs8§n2. Odborn® j m®no pouka
kter® se projevuje p-rovatiBDn2m mozku, kterl p
(spongi formn2 = houbotv8§rn®; encefalopatie =
Nemoc m§ vel mi dl ouhou iIinkubaln? dobu u krav
odhaduje jegthN del g2 (ag pSes deset | et), zZ p
z8kl adnN nNjak®ho konkr®t n2ho pS2padu, @§ge pSen
Zat2mco o pSenosu nemoci me z i dobytl aty jedno
zpracovan® masokostn?2 moulky) se pSilig nepoc
(scrapie ovec2z) Y skot (BSE) Y |lovhRk (nvCJD)
bere v r8§mci pSedbRNRgn® opatrnosti v potaz Vy
statisticklch anallz, z nichg nhRkter® ukazuj?2
dobytka a poltem I id? trp2c2ch CJD. KvTli t ®t
rozs8hl 8 restriktivn2 opatSen2 a byl vybit ne
proto, ge |esk® kafilerie upfavB8ialyNDmasokbsp
nil2. PSedpisy EU ale pogadovaly nigg2 teplot

prionT.



Nor m§8§l n2 a abnorm8I n2 konform
(vievoTnor m8l ndabrmor m§lon?2)
The figure at right shows a model of two conformations of prion; on the left is the known, normal

conformation of the structured-€rminal region of Pr2 The Nterminal region is not shown here for havi
a flexible structure in aqueous solution. The structured domain shown is mainly made of three spirals

alpha helices (pink), with two short '"flat' r
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are thought to lead to amyloid aggregation.

Many prion protein transf or msheet conest (dapicted by greem a «
arrows). In this picture, the left image is the normal Prnp protein. After isomerization, note that Hselac

Il mage contains shheasti deo abheadoften tolkstitsfezan €lectric dipole and
lead to amyloid aggregation.



PSedpok!|l §8danlT mechani smus vzniku a

endogenous PrP~-

\_» .* interaction

between PrP“-
Spontar_leous and PrEse
generation of Prp=c

Conversion of

mutant PrP© to Pre®e *

Inoculation of PrP=c

ek

conversion of PrP~ to PrP=-

* * accurmmlation of PrP=c

T




Imunogenetika

Védni oblast zabyvajici se genetickou podstatou imunity se nazyva imunogenetika.

Imunita je schopnost organizmu rozpoznat vlastni molekuly, buriky a tkané od cizorodych latek (antigend, patogend).
Rozezndvame imunitu: -  nespecifickou (pfirozenou; vrozenou)

- specifickou

Na nespecifické imunité se podileji kiiZe a slizni¢ni povrchy, enzymy (napf. lysozym, pepsin aj.) komplement, proteiny akutni faze,
interferony, fagocytujici buiky (neutrofilni a eozinofilni granulocyty, monocyty a makrofagy), NK buiiky (pfirozeni zabijeci) a nékteré dalsi
mechanizmy. Jedna se o nespecifické reakce a nevytvaii se imunologicka pamét’.

Specificka imunita se vytvaii az po setkani s antigenem.

Antigen je chemicka ldtka, kterd je schopna vyvolat tvorbu protildtek nebo jinou reakci imunitnich bunék. Antigeny jsou makromolekuldrni
ldtky, prevazné proteiny, ddle polysacharidy, a slabsi antigenni aktivitu maji lipidy. Antigenem mohou byt také nizkomolekuldrni ldtky navazané
na vysokomolekuldrni nosic.

Schopnost antigenu vyvolat imunitni reakei je podminéna fadou vlastnosti, mezi které patfi pfitomnost antigennich determinant, neboli
epitopi. Epitop je mala oblast antigenu, kterou rozpoznavaji receptory bunék imunitniho systému. Jeden antigen miize obsahovat vice epitopi.

Imunitni odpovéd’ na antigenni podnét je komplexni reakce bunék imunitniho systému a cytokinti. Cytokiny jsou proteiny vytvaiené
leukocyty a nékterymi dal§imi typy bunék (nap. fibroblasty). Cytokiny produkované lymfocyty se oznacuji interleukiny. Reguluji aktivitu
jinych bun¢k a hraji vyznamnou roli v imunitnich reakcich.

Rozezndvame dva mechanizmy specifické imunitni reakce: -  humoralni (zahrnuje zejména tvorbu protilatek, tj. imunoglobulini);

- bunétné zprostredkované

Humoralni imunitu zajistuji B lymfocyty (oznaceni maji podle ptaciho organu bursa Fabricii, kde byly ptivodné zjistény). U savcl se

vyvijeji v kostni dfeni a vyvoj se dokoncuje po kontaktu s antigenem v miznich uzlinach, sleziné a Peyerovych placich (to jsou okrsky

lymforetikularni tkdn¢ ve sténé tenkého stfeva). V membrané B lymfocytii se nachazeji membranové imunoglobuliny, které jsou oznadovany



jako B buné¢né receptory (BCR). Po kontaktu BCR se specifickym antigenem vznikne z lymfocytu plazmaticka buiika, ktera produkuje
protilatky (imunoglobuliny). Tento klon bun&k se namnozi. Cést téchto namnozenych bunék se nei¢astni reakce proti antigenu a zistava
dlouhodobé v organizmu jako pamét’ové buiiky. Ty se uplatiiuji pfi opakovaném setkani organizmu se stejnym antigenem, kdy imunitni
odpovéd’ nastupuje rychleji a s vyssi intenzitou. To je principem preventivniho o¢kovani.

Na specifické bunééné imunité se podileji T lymfocyty (oznaceni od thymu /brzlik/, kde probiha hlavni &ast jejich vyvoje). Vznikaji v kostni
dfeni, ale vyvoj probihéd v brzliku. Rozlisuji se dva typy T lymfocytt: Ty (helper) a T (cytotoxické). Na povrchu jejich membrany se nachdzeji
receptory pro rozpoznavani antigenu a dalsi diferencia¢ni molekuly (CD molekuly — cluster of differentiation). Prekurzory T lymfocyti se po
setkani s antigenem diferencuji na zralé T lymfocyty. T, lymfocyty se uplatiiuji pfi likvidaci bunék postiZzenych virovou infekei, bungk
nadorovych a pii reakci organizmu proti transplantatu. Maji schopnost builky cytotoxicky zabijet. Ty, lymfocyty vytvareji cytokiny.

Pro vysvétleni imunitnich reakei byla vypracovéana teorie klonalni selekee, ktera je Siroce akceptovana. Populace lymfocyti obsahujici Ba T
lymfocyty vytvaii mnoho riiznych imunoglobulint nebo T bunéénych receptort (TCR). Avsak kazdy jednotlivy lymfocyt vytvaii jeden typ

imunoglobulinu, ktery je schopen rozeznat pouze jeden antigen. Podobné, kazdy T lymfocyt vytvéaii pouze jeden specificky T bunéény receptor.
Imunoglobuliny

Protilatky jsou imunoglobuliny. Kazdd molekula protilatky ma specifickou strukturu pro rozpoznani ur¢itého antigenu. Predpoklada se, ze

savei maji schopnost vytvaiet 10°— 10°

riznych typl protilatek. Kazda molekula protilatky je imunoglobulinovy tetramer vytvireny dvéma
identickymi lehkymi (L) Fetézci a dvéma identickymi tézkymi (H) Fetézci, které jsou spojeny pomoci disulfidovych mistki. Lehké fetézce
maji vice nez 200 aminokyselin, tézké fetézce obsahuji vice nez 400 aminokyselin. Imunoglobuliny jsou glykoproteiny. Struktura tetrameru
imunoglobulinu je ukazana na obraze.

Kazdy proteinovy fetézec obsahuje dveé oblasti: N-terminalni variabilni (V) oblast a C-terminélni konstantni (C) oblast. Jak naznacuje
oznacent, variabilni oblasti se vyznacuji zna¢nymi rozdily v sekvencich u riznych molekul proteinu, zatimco konstantni oblasti vykazuji

vysokou homologii.
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Existuji dva typy lehkych Fetézcii, lambda (IgL;) a kapa (IgLy). Oba sestavaji pfiblizn€ z 211 az 217 aminokyselin (M, = 23 000). Jsou si
velmi podobné, presto se v jedné molekule imunoglobulinu nikdy nevyskytuji oba typy.

Existuje pét typi tézkych fetézci, které se lisi strukturou konstantni oblasti. Jsou oznaovany v, o, p, 8, a €. TEZky fetézec y a o obsahuje
pfiblizn¢ 450 aminokyselin, fetézce p, d, a € tvofi asi 550 aminokyselin.

Podle typu tézkého fetézce rozdélujeme imunoglobuliny do 5 tiid: IgG, IgA, IgM, IgD a IgE.

V protilatkach, které produkuje jedna plazmaticka burika (a namnozeny klon), se mohou lisit typy téZkého fetézce, buika mize vytvaret vice
tfid imunoglobulind najednou, ale vSechny imunoglobuliny produkované jednou plazmatickou butikou jsou specifické pro ur¢ity antigen a maji
stejnou variabilni oblast.

Aby se organizmus dokézal ubranit velkému mnoZstvi moznych antigent, musi tvofit miliony B lymfocyti. Je tieba si uvédomit, Ze kdyby
vSechny mozné variabilni oblasti specifické pro vSechny mozné antigeny byly kodovany geny, imunitni systém by potieboval pro svou funkci
vice geni, neZ obsahuje cely genom. Ve skute¢nosti, B lymfocyt dokaze rekombinovat ¢asti genomu a tak vytvofit véechny variace struktur
protilatek (Tonegawa, 1976 — v roce 1987 Nobelova cena).

e IgG — nejcastéji se vyskytujici imunoglobulin (asi 80% sérovych imunoglobulinti). Je pfitomen v krvi a tkafiovém moku. Vyskytuje se
jako monomer (jeden tetramer slozeny ze dvou lehkych a dvou tézkych fetézc).

e IgA —tvoii 15 — 20% sérovych imunoglobulini. Nachazi se také v mléce, slzach, slinach a télnich sekretech Pomaha chrénit proti
patogentiim, které se dostaly na vnéjsi nebo vnitini povrch téla. Je to dimer — dva monomery spojené polypeptidovym J fetézcem a
sekre¢ni slozkou, polypeptidem syntetizovanym epiteliemi.

e IgM - zpravidla se vyskytuje jako pentamer, nékdy hexamer. Pentamery obsahuji J fetézec. Tvofi bunéény receptor (BCR) na povrchu B
lymfocyti. Vyskytuje se také v krvi, nékdy v t€lnich sekretech. Je to prvni typ cirkulujicich protilatek, které se tvoii po setkéni
s antigenem.

e gD —rovnéz se nachazi na povrchu B lymfocytii (BCR). V malém mnozZstvi je v séru. Je to monomer.

e [gE — je pfitomen na membrané bazofilnich granulocytt a zirnych bunék. Ochrana proti parazitim. Je to monomer






