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NRDkter® pS2klady n8sledkT var

Splice donor variant A splice variant that changes the 2 base region (GT) atthe
5' end of an intron
Splice acceptor variant A splice variant that changes the 2 base region (AG) at

the 3' end of an intron

Stop gained A sequence variant whereby at least one base of a codon is changed,
resulting in a premature stop codon, leading to a shortened transcript

Frameshift variant: A sequence variant which causes a disruption of the
translational reading frame, because the number of nucleotides inserted or

deleted is not a multiple of three

Stop lost A sequence variant where at least one base of the terminator codon

(stop) is changed, resulting in an elongated transcript

Initiator codon variant : A codon variant that changes at least one base of the first
codon of a transcript

Inframe insertion: An inframe non synonymous variant that inserts bases into in
the coding sequence

Inframe deletion: An inframe non synonymous variant that deletes bases from the
coding sequence

Missense variant A sequence variant, that changes one or more bases, resulting

in a different amino acid sequence but where the length is preserved

Synonymous variant A sequence variant where there is no resulting change to the
encoded amino acid

Stop retained variant A sequence variant where at least one base in the
terminator codon is changed, but the terminator remains

Intron variant : A transcript variant occurring within an intron

(Uvedeno 12 typT variability z cel kov®ho pol tu
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Figure 6.17 The use of microsatellite analysis in genetic
profiling.

In this example, microsatellites located on the short arm of
chromosome 6 have been amplified by PCR. The PCR
products are labeled with a blue or green fluorescent marker
and run in a polyacrylamide gel, each lane showing the genetic
profile of a different individual. No two individuals have the
same genetic profile because each person has a different set
of microsatellite alleles, the alleles giving rise to bands of
different sizes after PCR. The red bands are DNA size
markers. Image supplied courtesy of PE Biosystems,
Warrington, UK, and reproduced with permission.



Comparison of partial sequences of five alleles
exhibiting length polymorphism in the repeat region
(locus SCZ001) of the porcine APOAZ gene

Allele 325 81 TGCAGCCCTAAAAGGACAAAAGACAAAGAAAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGA-——————————————————————————— 142
Allele 329 81 TGCAGCCCTAAAAGGACAAAAGACAAAGAAAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGA-——————————————————————— 146
Allele 349 81 TGCAGCCCTAAAAGGACAAAAGACAAAGAAAGAAAGAAAGGAAGGARAGGAAGGAAGGAAGGAAGGAAGGRAAGGAAGGA-——————————~— 158
Allele 359 81 TGCAGCCCTAAAAGGACAAAAGACAAAGAAAGAAAGAAAGAAAGGAAGGAAGGAAGGAAGGA-——————————————————— AGAAAGAR 150

Allele 390 81 TGCAGCCCTAAAAGGACAARAGACAARAGAAAGARAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGAAAGAA 170

hkhkkhkkhkhkhkhkhkhkhkhkhkhkdrhbhrbhkhrkhkhkhkhrkhbhhbhkhhkkhkhkkhkhkhkhkk (hkkhk (hkhhhkhkhkkhkhkkhkdhhkhhkhkhkrk

Al lgls 325 A3 eowmssmos ey CGAACGAACGAACGAAAGARAGAAAGAAA-———————————————————— AGGAAAGAAAATTTCCTCATCTCC 195
Allele 328 14) occocmo—m=mme—e CGAACGAACGAACGAAAGAAAGAAAGADA———————=——=—mm o s o ————— AGGAAAGAAAATTTCCTCATCTCC 199
Allele 349 159 -—-———-——- CGAATGAACGAACGAACGAACGAAAGAAAGAAAGAAA-———————————————————— AGGAAAGAARATTTCCTCATCTCC 219
Allele 359 151 AGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGA--—————————-— AGGAAAGAAAATTTCCTCATCTCC 229

Allele 390 171 AGAAAGAAAGAAAGARAAGAAAGAAARGAAAGAAAGAAAGAAAGARAGAAAGAAAGAAAGAAAAAAARAGGAAAGAAAATTTCCTCATCTCC 260

*hkk kkk Kk k  kokokok ok okok ok ok ok ok ok okok ok k dhkhkhkhkkhkkhdrhkhkddhkhhhkkkkkkhdx



Frequencies of Eco471ll and SCZ001T alleles
of APOAZ2 gene in different breeds of pigs *

Breed No. of Eco47lll SCzZ001

animalsA B 321 325 329 349 354 359 370 378 382 390 394 396 419 424 432
Large White 14 0.93 0.07 0.11 0.64 0.00 0.07 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.14 0.00 0.00 0.00
Landrace 12 0.58 0.42 0.04 0.46 0.00 0.38 0.04 0.00 0.00 0.04 0.04 0.00 0.00 0.00 0.00 0.00 0.00
Pietrain 18 0.94 0.06 0.00 0.92 0.00 0.06 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00

Black Pied Prestice 7 1.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.07 0.14 0.00 0.00 0.14 0.00
Czech Meat Pig 15 0.77 0.23 0.00 0.33 0.17 0.23 0.00 0.00 0.07 0.07 0.03 0.03 0.00 0.07 0.00 0.00 0.00

Hampshire 5 1.00 0.00 0.00 0.50 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Duroc 5 1.00 0.00 0.00 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.40 0.00 0.20 0.00 0.00 0.00
Meishan 12 1.00 0.00 0.00 0.21 0.00 0.00 0.00 0.46 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.00 0.04

*Allele Eco4711l B appeardo cosegregate witBCZ001alleles349 and354in our set of pigs.



Neigbour-joining phylogenetic tree

Figure 3 NJ tree showing the genetic divergence among European pigs and Chinese pig populations, using Nei's standard distance on the basis of
allele frequencies from 18 microsatellites (referred from Laval et al. 2000). The number in the branch indicates the percentage occurrence in 1000
bootstrap replicates. Abbreviated breed codes are the followings, FRBA (France Basque), FRGA (France Gascon), FRNO (France Normand or
Blanc de I'Ouest), FRLI (France Limousin), SEWP (Sweden European Wild Pig), SELR (Sweden Swedish Landrace), BEPI (Belgium Pi ®t),r ai n
NLLW (the Netherlands Great Yorkshire), DKSO (Denmark Sortbroget), DELR (Germany German Landrace), DESH (Germany Sc hw? bi s c h

Ha | | i)s(ah et al., Animal Genetics 33, 422-427, 2002)
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PCR-RFLP of SKI gene
(restriction with A/W26l)

M AB BB AA AB BB AA PCR
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(position 304 305: Pietrain TC; Meishan CG)



A comparison of amino acid sequences
of the SKI fragments from Pietrain and Meishan pigs

Pigtrain
Me1shan

Pigtrain
Meishan

CSRCTADQLEILKVMGILPFSAPSCGLITKTDAERLCNALLYGGAYPPPCKQELAASLAL 60
CSRCTADQLEILKVMGILPFSAPSCGLITKTDAERLCNALLYGGAYPPPCKQELAASLAL 60
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Length polymorphism (insertion/deletion) of the PRE
in intron 2 at PREA locus of porcine GBA
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Comparison of four partial sequences
of three alleles (A,B,C) at the PREB locus

61
61
61
61

141
139
102
140

221
219
182

(SINE in intron 4) of GBA gene

CGGTTGACTCAGATTCACATATCTTGGTCTTTTTTTTTTTTTTTTTTTTTTTGCCATTTCTTGGGCCACTCCCGCGGCAC
CGGTTGACTCAGATTCACATATCTTGGTCTTTTTTTTTTTTTTTTTTTTT--GCCATTTCTTGGGCCACTCCCGCGGCAC
CEETT G ACT R G T D A= e e e e e e e S e o T S T Y T P T e TTTCTTGGGCCACTCCCGCGGCAC
CGGCTGACTCAGATTCACATATCTTGGTCTTTTTTTTTTTTTTTTTITTTTT-GCCATTTCTTGGGCCACTCCCGCGGCAC

*hkk ok k ok ok kokokok ok okokkk kok ok ok ok ko ok ko kk ok ok ok ok ok ok ok ok ok ok ok ok

CTGGAGGTTCCCAGGCTAGGGGTCTAATCGGATCTGTAGCTGCCGGCCTACACCACAGCCACAGCAACTTGGGATCCGAG
CTGGAGGTTCCCAGGCTAGGGGTCTAATCGGATCTGTAGCTGCCGGCCTACACCACAGCCACAGCAACTTGGGATCCGAG
CTGGAGGTTCCCAGGCTAGGGGTCTAATCGGATCTGTAGCTGCCGGCCTACACCACAGCCACAGCARCTTGGGATCCGAG
CTGGAGGTTCCCAGGCTAGGGGTCTAATCGGATCTGTAGCTGCCGGCCTACACCACAGCCACAGCA-——~~=———===——

B T R R R e R e R R R R R R S i

CCGCGTCTGCGACCTACACCACAGCTCACGGCAACGCCAGATCCTTAACCCACTGAGCAAGGCCAGGGATCCAACCCACA
CCGCGTCTGCGACCTACACCACAGCTCACGGCAACGCCAGATCCTTAACCCACTGAGCAAGGCCAGGGATCCAACCCACA
CCGCGTCTGCGACCTACACCACAGCTCACGGCAACGCCAGATCCTTAACCCACTGAGCAAGGCCAGGGATCCAACCCACA
————————————————————————————————— ACGCCAGATCCTTAACCCACTGAGCAAGGCCAGGGATCCAACCCACA
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140
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220
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185

300
298
261
252



f) SSCP

(singlestranded conformation polymorphism)
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g) DGGE

(denaturant gradient gel electrophoresis)
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h) AFLP

(amplified fragment length polymorphism)
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AFLP procedure
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(random amplified polymorphic DNA)
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Pyrosekvenovs8n?
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metod sekvenov8n2 DNA. Je sice (podobnt
metoda) zalogena tak® na synt®ze novlict
| i g2 se zpTsobem, jak je detekov8no zal
nukl eotidu (nevygaduje elektrofor®zu) .
vyvinul v roce 1996 ve Stockhol mu prof e
studentem Mostafou Ronaghi.

Ve smBDsi pro pyrosekvenovg8§n2 mus2 bIlt

mnogstv2 enzymT, mi mo DNA ADP yammelrfSziyyl &
| uci fera8a@mayr §zae substr &atdle nppask nf osf asu
luciferin : Do t®t o smhDsi jJjsou postupniD vkl
r Tznl ch tdgTPT d@TP, dCTP, dTTP) . Kdyg se po pSi
jednoho z nich uvoln?2 svRteln® z8§Sen2,
vzni kaj2c2ho SethRzce zallenil jeden net
tohoto typu. Toto svDtlo zde vzni k8 Vv ¢
reakce, na jej2zmg zal 8§tkwr gfeoufzr®thu VDA 2

zall enDn®ho nukl eotidu a na jej2mg konc
vzni kl &®&mB | uci f ekrogidas u luciferinu



Pyrosekvenoyv

(pyrogram)
PostupZz2 sk8§n2 PCR fragmentu; odstraniDn?2 v
sekvenal n2ho primeru; vliastn?2 pyrosekve
enzymT; automatizace reakce)
150—J
120 —
o
AR RMARRI RN

Nucleotides added



) PCR v re§8l

(real-time PCR)

- mo d emeatodlaumoy Rj 3 £t & d pr7bEMPCRvr e § ||as® m
- naz 8 klsd & d mterzity? | uor e sscieghnd &l2th o

a) kvant iPCRMri ev§113naRsnevantifikaceg e n o nDNA®n ap S
viry, GMO) nebomRNA (studiumexprese)

b) proa n a | bobduti § préduktu (melting analysis)i ov N S eEentty a
kvality produktu( a mp | 1 f i1 k8t u)

c) pro genotypizaci- p S 2 snt®a n genetypd( p o morc& | bbduty § n 2
nebohy br i disz &It ®mhu g

TechnikanTg b 1nx plin
aut omat i
wgaduje n§kl ad
zaS z e n 2 '




Zn§8zornNn?2 pr Tb Nh utime RPACR (dle AppliedeBiogy8ems)r e

,-o—%-"*"—'"'_ Rn+
Y
-
Vzorek
AR,
=
'
Threshold
—— P~ ~aler S~ S~ ~*-—L‘—"—--"-“-—71: oot St vy o e o Rn—
|« N |
| Baseline | NTC
I I T I T T I
0 5 10 15 20 25 30 35 40

Pocet cyklii
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Agar -zovs8§ elektrofor ®za mEHFIAL gEFéA2aEARBH) pr o «
C

pSipravenlch z mRNA t k&nt2r alroskril dlcrh? phir asrad

M100 EEF1Al GAPDH EEF1A2 liver spleen lung kidney ovary  fat ':':dpeh

500 bp =
200 bp — _-157 bp
—135b
100 bp = i
M100 EEF1A1 GAPDH EEF1A2 m.b.f. m.llt. heart tongue 3 brain
phragm
500 bp ==
200 bp =
P _.157 bp
- 135 bp
100 bp =

~ 111 bp



m) DNA array

(DNA chips, biochips)

-um2 st NDn2 ve formhN telek (spotT) n:
-hybridizace na S8§dovhD tis2ce spot

-zal ogeno na hybridizaci znal en®ho
sekvence

Wug t 2
- studiumexpresegen[
- deteke SNP

-genotypovs8n? M CattleArray3800

ol Contains 3820 selected cDNA clones

Microarray. cDNA, oligo

o0

Oligoarray (5070mer): < 4
HS 16 659 g e niihihh
MM-13443g e n T




Diagram lllustrating the SNPGenotyping Procedures

Target prep

Amplify

AVAYAYATATATATATAVATATAN
LAVAVAVAVAVAVAVAVAVATAVAY

|

Fragment

N s
Ay
N AV

Hybridization

Capture §

B

Label
CAYA S
CAYA G
AYAY
CAYA Y

Labeled solution probe

Ligation

Differentiate

NNMA
AVAYAY
NANS

AVAV VAV LV,

AYAYAV A VAVE

Signal amplification

Stain and image

i,

3
3553

l\
-
\

A"
AVAV VAV LAVLV

&



genotyping

y

Autoloader

illumina




Bi ochemi ck8 geneti ke
Geneti ck® diference v biochemick®m sl c
Genetickl polymorfismus je viskyt dvol
dobRN a v takov®m mRS2tku, Jge nej Sidl ej

pouze opakuj?2?c?2 se mutac?.
NejviDt g2 pozornost byl a vhDnovs8na b2l kc
Struktur a-ppbdm@ownicn(poSad2 aminokyseli.
-sekund8rn2 (prostorov® uspoSeE

2

-terci 8rn (prostorov® uspoS§c
SetNzce)
-k var tseunj?2e d nstuktkhra) v 8§
y biochemick® variability:
chybRNn2 nhRkterTch slogek
Y ' I l1ta v kvantithD nebo aktivit
mol ekul 8rn2 wvariabilita (polymor fi s

ad a) ChybhRn2 nhRkterlTch slogek

- del ece odpoviRDdn®ho strukturn2ho genu
- mutace strukturn2ho genu zabr8n2 vzni
- porucha regulace genu

- protein (enzym) Jje produkov8n v nor m
dTl egi t® aminokyseliny v aktivn2zm cel



PS2 klalllsyence nhRkterTch enzymT nezbytnlch prc
fenylketonurie, albinismust y r o z alkaptonuaie

- absence rTznlTch b2l kovin, | & taltal-entitrgpsimd , u
| I ovdXkragpi nuwe skregl182zkaT, ester8za u ovc? aj.)
ad b) Variabilita v kvantitlD nebo akti\

- zvligen8 koncentrace (u mikroorganizmT
- sn2gen8 koncentrace i(ldtnear md yed at rf2u nktl
nefunkI| n?2; mutace v promotoru, pS2pad
proteinu, zej m®na v aktivn2m centru)

ad c¢c) Mol ekul 8rn2 variabilita proteinT
- polymerismus
- k onf or vamabilita?
- alomerismus pr i -m&rknv2en| n?2
-prostetickl
kvartesméS8§dsgn2 podjednotek

Pri m8rn2 s ekvprnd snt? alomércShais=edlymdrfismus



Metody studia:
El ektrobhga®a@dr -gelov ]
-gkrobovi gel
-pol yakrypgehmi dovl
-dvojrozmlDrng8 el ektrofor ®z a
|zoelektrofokuzace
Vyugit2 histochemicklch a biochemickIlch me

Westernblotinga det ekce pomoc? protil 8t ek, aj
PS2]iny rozd21 n® migrace pSi elektrofor ®ze
- mol ekul ov8 hmotnost

- konformace

- elektrickl ng8boj

RTzn® metody separace vyug2vaj2 rozd2lnlch
pogadovanou separaci



PSi studiu polymorfismu hraje nejvDnDtg
pHpufruij i g mal 8 zmDna n8boje proteinu m§
a

el ektrofor®ze. Zvli8§gthD velkou roli n
aminokyseliny- kyselinaa s par aglwv©8amokvt8er ® maj 2 z 8§8p
alyzin, arginin a histidin, kter® maj?2 kladnl el ektri
Z8mhDna neutr 8l n2 aminokyseliny nDkideer
vers m8 za n8sledek zmDnu n8boje cel ® p
zmNDnou migrace pSi elektrofor ®ze.

Na visledn®m el ektrick®m n8§8boji prote

prostekupkmy, kt er ® miauj 29 |leyl keokptrroitcekiin Tn §j
kyselina sial ov§g, u fosfopnmr od te skupifig jdo® s e
pS2 | heterogenitypr ot ei nT.

rfismu:
mi nokyseliny
n a aminokyselin
rozdprl gs T
delece
inzerce
duplikace
nerovnomRDr mwVer cr 0ssi ng
posun f 8ze transl ace



Teoretick® a praktick® aspekty

studium chemick®ho sl ogen2 b2] ko
funkl n2 rozd?2ly v b2l kovin8g8ch | a
studium genetick® vazby a konstr
studium podobnost. me z i b2l Kovin
studium rTznlch ot8zek evoluce,
objasRovg&n2 fylogenetick®ho pTvo
studium struktury plemen a | ini?
Zzji gSovsg8§n2 genetick® vzd8§8l enost i
hospod§Sskich zv2Sat

kontrola rodilovstv2 u hospod§Ss
hl ed8n2 vztahT mezi fenotypy pol
znaky

gl echtDn?2 rvyhb



Chemi ck® sl ogen2 protein

- z8mNDna jedn® aminokyseliny
- z8mNDna nhDkoli ka aminokyselin
- rozdprtygsveskaoaki aBch

- delece

- inzerce

- duplikace

nerovnomNDr rVer crossing
- posun f8ze transl ace

PS2klad: |idskl hemoglobin:
nor m8§l n2 hdamodl|l Sleit MzA T kyselnag |16u.t apnoozvi & i
srpkovitl hHembdglSehiDrcS$Svalinna 6. pozici
(Takovich z8&8mNn je u |lidsk®ho hemogl obinu pops§&nc
—+
b | e



Vztahy mezi variant a#in, kCwa-Crslak @h o ml
(Vari g@6hyGCJdnUACnATa -GnA jsou povagovsg8ny za pTvc

192G1 y Y GI u (14 ag 26)
UCn C YVYVYVYYVYY B YYYYYYY A Ze
Z GI9YLy s Z 53 AHrPa VY -nNkol i k mut f@dopepta.v | i
YYYYYYY E YYYYYYY D -CA@3 2 m
b-ChEsvari arfChAhZA@vb kter
- (517 59) pozici 35SerP) . Tot o srovns
U,Cn A YYYYYY D Y4l o®lw37 pro fosforylaci Ser 35.
67Pr o YHi s 122Ser YATr g -u dvou variant se Vv
b-CnA2YYYYYY A YYYYYYY B nej sou zanedbatel n®:
Z 106Hi sYGlI n Z @@y Lys u ACnAa9 ami noky€red. i n
YYYYYYY C VB3WYYYY A

Z $8rPYLys (35Ser PY)Ser
YYYYYY Y YD
Z BBuYLys
YYYYYYY¥EY

148As p YAl a
3-ChA YYYYYY B



Ve vy3Se uvedenych pfikladech se jednotlivé genetické
varianty proteinu LiSily zadménami jedné aminokyseliny nebo
deleci nékolika zbytkG. U nékterych bilkovin se varianty odli-
Suji v nékolika aminokyselinach. Napfiklad ovéi globinovy fe-
tézecfg varianty Hb A se odli3uje od Hb B v 7 aminokyselinach

/WILSON et al., 1970/:

49 57 74 75 119 128 143
Hb A Ser Ala Val 6Llx Ser Glx Arg
Hb B Asx Pro Met Lys Asn Asp Lys

Dalsf z ovéich hemoglobinl, anemicky hemoglobin C, mad Fetézec
o/ ididenticky s X Ffet&zcem Hb A a Hb B, ale odlLi3uje..- se v Fe-

tézci (Q -

Aminokyselinova sekvence ﬁc Feté&zce se Lisi nejméné v 16 amino-
kyselinach od @A a nejméné v 21 aminokyselinéch od {38. Srovna-
n{ N-koncovych sekvenci @B a Qc vypada nasledovné /pro podrob-
n&j34 diskusi viz MANWELL a BAKEROVA, 1970/:

@B net-leu-thr-ala-glu-glu-lys—ala—ala-val-thr-ély-phe-trp

(¢ PRO-ASN-lys-ala-LEU-ILE-thr-SER-phe-trp



Hb A B A AB AB AB AB AB AB A B A A AB AB
i) =+ o 5
C C C C
1. Separace ov¢ich hemoglobint pii elektroforéze ve $krobovém gelu. — Separation
of sheep hemoglobins in starch gel electrophoresis



Polymorfismus a funkce proteinu

- Zadna zména funkce (neutralni mutace)
- funkce je zménéna
- protein ztratil svoji funkci

- protein neni syntetizovan

Zaména aminokyseliny miZe a nemusi ovlivnit funkei - v
zavislosti na tom, ktera aminokyselina Jje zaménéna. Je-li
zaménéna aminokyselina, ktera je v aktivnim centru enzymu nebo
ovliviuje fyzikalné-chemické vlastnosti proteinu, dochazi ke
zméné funkce (sniZeni nebo ztrata aktivity). PFi zaméné v mistd,
které nemd&d vliv na funkci nebo vlastnosti, zlUstava aktivita
nezménéna (neutrdlni mutace). Polymorfnich proteintt (variant) s
nezménénou funkci Jje vétsina. Zménéna funkce - priklad

hemoglobin S, kappa - kasein kravského mléka.

Deficience specifickych enzymi - velky podet —> genetické choroby.



Sch®mati ck® zn§
el ektroforetick
heterozygot je FS.

zornhNDn2 z8kladn2ch typ
® separaci (dialelickTl
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start
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start

hybridni zéna

start

I
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7 2223
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Fia. 7. Variation of Fe-conalbumin, G., and G ovoglobulins in the tris-citrate-bo-
rate buffer of Stratil (1967a). Five distinct sets of zones can be seen: O, ovalbumin;
Gs, ovoglobulins; G., ovoglobulins; C, conalbumins (saturated with iron); Omg,
ovomacroglobulin. The conalbumin phenotypes are, from left to right: (1) A;
(2) B; (3) C; (4) AB; (5) BC; (6) AC; (7) Gallus sonnerati heterozygote for
B and B.W.; (8) A. The three main G. genotypes are represented among the
individuals surveyed in this gel: numbers 1, 2, 4, 6, and 8 are G. B; number
3 1s G: A; and number 5 is G: A B. Sample number 7, from a Sonnerat’s Jungle
Fowl, has its G: ovoglobulins tending to overlap the G: zones, and this species
has neither of the common G, variants found in chicken and Red Jungle Fowl
populations.



Abbildung 5:

@ PI1-F . 4@

PI1-S ) . —
§§§§§ Albumin L. &
a 2-HS - -
ey - '.- - PO1A - A2
r
. 8
PO1A PO1B
e 7
.
PI2:Y1- - §2 . .
X~y - PI2-Ya
)
‘PI2- Y3
P2-z - -O )
'< T T

L]
@ Auftrag 1 2 cm @

Diagramm der Vertellung der Proteinspots des Agarose-PAGE-Elektrophe-
rogramms Die Auftrennung auf der x-Achse ist diejenige der ersten Dimen-
sion im Agarosegel, jene der y-Achse ist diejenige der zweiten Dimension im
Polyacrylamidgel. Die verschiedenen Varianten der Serumproteinsysteme
Pl1, PI2, PO1A und PO1B sind aufgezeichnet. Von weiteren Systemen
(Albumin, Vitamin D bindendes Protein (Gc), oyB-Glycoprotein (PO2) und
dem op-HS-Glycoprotein (ox-HS)) ist die Lage und teilweise die Varianten
angegeben. Die Skala dery-Achse ist gestreckt, damit die Proteinspots direkt
mit dem Diagramm der Abbildung 4 verglichen werden kénnen.
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Z8kl adn?

Pojmy:
parentita:r odi | ovstv?
paternita: ot cov st v?

identifikace jedince:ur | en2 , ge v
konkr ®t n2mu jedinci (



VIivoj a poug:?

wgrenetice | pmxeRka i z wRnSrat
DS 2 polgmorfismsk r evn2 ch sku D“f’i—g
a b2 Il(komwminmmgenet i ka; 0 C h-e-mi
gene“ka) M MZ, Y2z FZ SZ S FM3M1M?

Dnes variabilita DNA (DNA fingerprinting)
- VNTR (variable number of tandem repeatsnisatelity s
- HLA ATRRERT T LT

- STR (short tandem repeats, mikrosateliww’w_l T T ——
-vysok8 spolehlivost zam2tnut 2
-rel ativnlD snadn® a rychl ® | at

-vysok8 reprodukovatel nost
-nejni gg?z cena



Postup anall z

1. | zol ace genomi ck® DNA

2. Multiplex PCR

3. Fragmentaln2 anallza (kapi
4. Urlen2 alel jednotlivlch n

5. OvhNDSen?2 rodilovstv2 (parer



Vd

PS?2 prav-&#CR z or

multiplexPCR' v J edn® zkumavce ampl |

nukleotidy, pufr,
Taq pol., Mg2*

~/

7
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\

N

=eslees AR

@ ]
smRNs zna$mBdd cheznal chhPCR

primerT propvgeehily
mikrosatelity
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116
109
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rozsah velik
pro jednotl

FIl uorescenl| n?
MS

FAM-modr §
HEX-z el en §
NEDi gl ut §




Fragment al n?

Kapil 8rn?2 elektrofor®za, flu

PS2stroj: genetickIl analyz§gt
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Poug?2?van® mi kr

Prase(10x)i
S0070, SW72, TNFB
Skot(11x)1
ETHS3, ETH225, BM1824|

Ko nI2x)1 HTG4, HTG6, HTG10, HMG7, HMS2,
HMS3, HMS6, HMS7, VHL20, AHT4, AHTS5, ASB2
Ko nITx i
HTG10, HTG7, HMS2, HMS3
ASB17, LEX3, HMS1, CA425

Pes (10x}
PEZ3, PEZ6, PEZ8, FHC2079



Frekvence alel:
g”* = (2AA + AB): 2n

g” - frekvence alely A; AAipol et zv2Sat genotypu A;/
ABipol et zv2Sat igehkboypupABetnzv?2Sat

| et nost absol utn?2:;
| et nost rel ativn?z (

Frekvence fenotypT; frekvence genoty

Rovnovs8ha popWdianchee r(gHoavrad yr ovnov 8 h

p2+2pg+ cf=1, §.: (@*)*+ 209" 0B+ (gB)*=1

g” - frekvence alely A
g® - frekvence alely B



Statistika ovhRSen

Poly.morph[sm_information content (P_IC) PIC =1- " X2 - % Xizg +£ e
vyjadSuje informativnost poI,Mmogi_an_chzlmarker
Teoretick8 heltlocduspzygot nosk (
x 1 frekvenceit ® al el y h=1- aX

=1
Paternity exclusion (1 rodi/l se ovRNSuje)
-pravdDpodobnost vyl oul en? neskpr2§§\/kn§2@d%okr4odile,
je-l | znsg§m genotyrpodpdt'[omkpzli:-(l)a 0 Xu'ga)ﬁ(_)"'axi

i=1 i=1 - =1

One parental genotype unavailable
pravdiDpodobnost vyl opggat 43%5@%5(218@_@3)(3 %a'x“ e,

je-ligenotyp jednohoz odi | T nezn§ m 21 Gist =+
Parentage exclusion

kR ko ak @ ko ko gk
pravdiDpodobnost vyl BRATE RS -5 G O Ty A X e o
je-l i zn8m genotyp potomka a obou rodil T

Plat2, ¢ge PE(3) > PE(1) > PE(2)

Combined exclusion probability (CEP): CEP=1- (1- PE)(- PE)(1- PEy)...0- PE)



Viiv frekvence a

Pol ¢ Frekvence alel Hetero- |PIC| PE1
alel zygotnost

2 105:05 050 |0,38| 0,19

2 0,3:0,7 0,42 0,34 0,17

2 09:0,1 0,18 0,16 0,08

2 0,99:0,01 0,02 0,02/ 0,01

5 0,9:0,025:0,025:0,025: 0,025 0,19 0,18 0,10

5 0,2:0,2:0,2:0,2:0,2 0,80 0,77| 0,60

10 10x0,1 0,90 0,89 0,79




~

Typy genovl ch

T a) vazbov® (geneti ck®,
T bbcytogeneti ck® (chr omoz

T c) mapovsg§n? na somati ck
(SCH)
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a) Vazbov® map

zal ogen® na anall ze gene
Morganova pravidla:
1. Geny jsou na chromoz-mech uspoSs§
2 . Pol et vazbovich skupin se rovn§

Vazbovsg sihbhlpgizk® um2sthNDn?2 genT ( mark
chromoz - mu, pSilemg pravdhRDpodobnost
mezi nimi je meng?2 neg 50%.
PravdhPDpodobnost vIskyd(hetarr ossi ngove
Ppl ng vggbda® crossd=Mgovery (

Ne Yupl n8§8 vadzh®d (0, 5

VolIn § kombinovatelnost (d>0,5)

1cM (centiMorgan) Tvzd8l|l enost dvou genT ( mar
vyskytuje 1% rekombinac?.
Rekombinaln?2ipol&tveneleombi nant dnDI e
poltem pot omkT.

Syntenn? Tisgkenpgyi nffanar kery) | okali zovar
chromoz- - mu.

Haplotyp Tk onkr ®t n2 sestava dvou a v2ce
homol ogn2ch chromoz- - mT.



Vazbov® mapy

Vaz bo(v@e nett e lc Xk ®h | nmpyl n 2 )

ud§viafgrihaci o po Sagk2ngd anony mma rckhea
chromozomuwar e | avt zi dvanl2meazioimi v ¢M

(1cM=1%r ek omhi nac?2)
-pouzeup ol y molrd kn# sh
- meiotickRcrossingovely =s 2d ean oazl®

tzv.r e f e rroginyitnS2 g esoreaxlpr8d pNaven®
ul isdlzo ¢ rododnerny(¥yj. ma pop®mMis @p2er mi 2 )

ProblI>@bmcM dv o ]GQ, ® oz dmekiyp o h | aale?in
populacemi



Crossing -over

(A)

meiéza bez
crossing-overu

(B)

jednoduchy
crossing-over
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Mapping of genes

 Determine recombination fraction

* Distance is proportional to % recombination



Results:

Metric units

25 recombination (%)
34.7 Haldane map function (cM)
21.5 Kosambi map function (cM)

Calculate || Reset]

Information

Numbers may be entered with decimal point, but whether you should do this with a period "." (American system) or a comma
"." (continental system) depends on how your browser is configured. Results are returned in the American system.

2

The Haldane mapping function allows for the fact that some recombinant gametes arise from triple, quintuple (etc etc) crossovers while
some parental gametes arise from double, quadruple (etc etc) crossovers. The Kosambi mapping function also allows for all that, plus
negative interference (the fact that occurrence of a crossover makes another nearby crossover less likely). The Kosambi function is

recommended for genetic mapping in Arabidopsis.

In Microsoft® browsers, entering non-numerical characters in any field may generate an error message. Netscape® browsers are preferable
for viewing this page and site.

This calculator is provided "as is" without express or implied warranty. It may not give accurate results on all browsers and under all
conditions. Do not rely on its results if any material harm or mental anguish could result from an incorrect calculation.

To perform a basic check for satisfactory function: enter 11 in the recombination field and press Calculate. The results should be:

e Haldane: 12.4 cM
e Kosambi: 11.2 cM




Haldanehoma p ov a c 2b efruen kvc eavahu skutel nos

gamety vznikaj2 trojitlImi, pRtingsc
kter® odpov2daj?2 rodilovskIm gamet &
crossovery.

Kosambihoma pov ac?2befruenkvceavahu toh@®gatal
genetickou interferenci( s kut el nost, g¢ge i vIsky

PSi
nepravdRpodobnl vIiskyt jin®ho cr oss

i 3 2
http://web.rhul.ac.uk/biological-scienceS/Archlves/Warren/calc/mapiunc.html 20.10.2006



ZjigSovsgn2 vazby meto
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Fig. 2. Genetic linkage maps of SSC4. For each family the sex-averaged (left), maternal (middle) and

paternal (right) maps are shown with the estimated Kosambi map distances (cM) between loci

(numbers at right hand side of the maps). To the left hand side of the sex-averaged maps the statistical

supports for the pair-wise order of markers are given. The total lengths of the maps are indicated at the
bottom of each bar
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Vazbov® mapy u

PiGMaP(Pig GeneMappingProject)
-18evr opl&baman oS aAPIUSL ,

- 5 F, rodin di v er g elamen Skotsko, F, NL:
MXLW(Y), Gv ® d ¥WXYoN N nMxP, WxM, WxP)

Nordic. sevz e mD

USDA (United StatedDepartmentdf Agriculture)

-  USDA-MARC2 (U.S. MeatAnimal ResearclCenter)
NIAl (Japonsko)



b) CytogenetickPmapy
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Chromoz- my

centromera, telomera
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Di pl oidn?2 polet chromoz - mT niD

Druh 2n
Ll ov DKk 46
My g 40
KTR 64
Prase 38
Skot 60
Koza 60
Ovce 54
Pes 78
Kol k a 38

Kr 81 2 k 44



Cytogenetick® mapov8n?2
Fluoresence In Situ Hybridization

Labeling with

fluorescent dw
\ y
i k"
b

RISH T radioactive in situ hybridization
FISH i fluorescence in situ hybridization




Chromosome assignment of ASPN to porcine chromosome
SSC3qg11 using FISH and the BAC253B1 as probe




Markers and genes mapped on chromosome 6
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c) SCH a RH mapy
(somatickIl hybridn?
hybri dn?2 panel ]
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Somatic cell hybrid panel
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Radi al n2 hybr |

Burnika zkoumaného druhu Recipientni burika

s PRy X - zareni

'(

l

\

\\_/
Nefuzované buriky
recipienta

/N\A Flaze a selekce
{ &
l‘\ N }

F

A+B+C-D-E-F- A+B-C-D-E+F+ A-B-C+D+E+F-

mMMOOW >

Nefuzované chromo-
zomy zni€eny radiaci

Radiac¢ni hybridni klony

d



Mapping of LMNA

Reference map :

Hawken et al(90 Hybrids)

PCR data :

0001100010011000000100000000010000001000

00000000000000
0010011111

00010000110000000001111001

Retention fraction : 24 %

Results observed

on the RH panel :

Identification of best location by : Minimization of breakage number

OrderChr. Diff. break

1 4 -
2 4 4
3 4 4
4 4 6
5 9 6

Markers

SW2404 S0227 SW480 SW2509 SW489 SW835 S0301 S0001 SWR73 SWR2179 SW1492 SW969 SW871 SW1707 SW2128 SWR362 SW1
SW1003 SW317 SWR981 SW45 SW35 SW1336 SW1073 SW1475 SW839 SW724 S0107 SW1089 MOS SW841 SW1364 SW589 SW286 S
S0214 SW270.MNA SW512 SW2435 SW818 SW1710 SwW445 SW58 S0097 S0161 SW1461 SWR153

SW2404 S0227 SW480 SW2509 SW489 SW835 S0301 S0001 SWR73 SWR2179 SW1492 SW969 SW871 SW1707 SW2128 SWR362 SW1
SW1003 SW317 SWR981 SW45 SW35 SW1336 SW1073 SW1475 SW839 SW724 S0107 SW1089 MOS SW841 SW1364 SW589 SW286 S
LMNA S0214 SW270 SW512 SW2435 SW818 SW1710 SW445 SW58 S0097 S0161 SW1461 SWR153

SW2404 S0227 SW480 SW2509 SW489 SW835 S0301 S0001 SWR73 SWR2179 SW1492 SW969 SW871 SW1707 SW2128 SWR362 SW1
SW1003 SW317 SWR981 SW45 SW35 SW1336 SW1073 SW1475 SW839 SW724 S0107 SW1089 MOS SW841 BWA3BYW589 SW286
SW1996 S0214 SW270 SW512 SW2435 SW818 SW1710 SW445 SW58 S0097 S0161 SW1461 SWR153

SW2404 S0227 SW480 SW2509 SW489 SW835 S0301 S0001 SWR73 SWR2179 SW1492 SW969 SW871 SW1707 SW2128 SWR362 SW1
SW1003 SW317 SWR981 SW45 SW35 SW1336 SW1073 SW1475 SW839 SW724 S0107 SW1089 MOS SW841 SW1364 SW589 SW286 S
S0214 SW270 SW512MNA SW?2435 SW818 SW1710 SW445 SW58 S0097 S0161 SW1461 SWR153

SWR68 SW21 SW911 SWR1848INA SW827 SW2401 SW940 SW2407 SW2074 SW54 SW1434 SW511 SW1615 SW383 SWR250 S0109 S
SW539 SW1677 SW1491 S0081 SWR1950 S0119 S0095 SWR1939 SSC8B04 SWR915 SW944 SW866 SWR123 SW1006 S0019 SW989 S
SW1435 SW2093 SW174 SW749 SW1651



IMpRH T porcine chromosome 16 (118 hybrids)
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