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Nezavisla segregace ,,vioh“ podle Mendela

P: AABB x aabb
F1: AaBb
POCET F2 HYBRIDU
F2:
Fenotyp (genotypy) Pozorovano: Ocekavano (stépny pomér 9:3:3.1):
kulaty, Zluty (A-B-) 315 313
svrastély, zluty (aaB-) 101 104
kulaty, zeleny (A-bb) 108 104
svrastély, zeleny (aabb) 32 35
556 556
2
X = 0,51 Pisum sativum
p=0,92 (= Y i
Vysledek souhlasi s modelem nezavislé
segregace

Mendel, JG: Versuche uber Pflanzen-Hybriden, Verhandlungen des
naturforschenden Vereines, Bd. 4 (Brno), 1866, cit. podle anglického prekladu:

obrazek: Enc. Britannica B dv e AR

Britannica

¥ eb.com


http://www.esp.org/foundations/genetics/classical/gm-65.pdf

Pokus s hrachorem (Lathyrus odoratus)

P: PPLL x ppll
F1: PpLl
POCET F2 HYBRIDU
I!:en{}typ (genotypy) Pozorovano: Ocekavano (stépny pomér 9:3:3.1):
purpurovy, dlouhy (P-L-) 4831 3911
purpurovy, kulaty (P-Il) 390 1303
Cerveny, dlouhy (ppL-) 393 1303
cerveny, kulaty (ppll) 1338 435
6952 6952
2

X° = 3366

p=0

pravdepodobnost, ze se tento vysledek da
ziskat za platnosti Mendelova pravidla
nezavislé segregace je velice nizka.
RodiCovske kombinace jsou Castéji dedeny
spolu

Bateson & Punnett, cit. podle Griffiths et al.: An introduction
to genetic analysis, Freeman &co., 2000

obrazek: Gardenstuffdarden.



Pokus s octomilkou (Drosophila melanogaster)

P: pr+/pr+ vg+/vg+ x pr/pr vg/vg
F1: pr+/pr vg+/vg
BC.: pr+/pr vg+/vg x pr/pr vg/vg POCET BC HYBRIDU
Fenotyp (genotypy) Pozorovano:  Oc¢ekavano (stépny pomér 1:1:1.1):
Cervene, normalni kfidla (pr+/pr vg+/vg) 1339 710
nachoveé, vestigial (pr/pr vg/vg) 1195 709
Cervené, vestigial (pr+/pr vg/vg) 151 710
nachové, normalni kfidla (pr/pr vg+/vg) 154 710
2839 2839
2 _
X = 1766

na zpetnem krizeni je jeste lepe videt, ze
dominantni alely, které byly spolu v P, stejné
jako recesivni alely obou genu, se dédi
vyrazné casteji spolecne.

Morgan, Sturtevant, Muller, Bridges: The mechanism

of Mendelian heredity. H. Holt and Company, 1926

obrazek: Thomas Horn and Michael Boutros,
http://b110-wiki.dkfz.de/signaling/wiki/display/nextrnai/NEXT-RNAI




Zalezi na charakteru alel nebo na genotypu rodice?

P: pr+/pr+ vg/vg X pr/pr vg+/vg+
F1: pr+/pr vg+/vg
BC.: pr+/pr vg+/vg x pr/pr vg/vg POCET BC HYBRIDU
Fenotyp (genotypy) Pozorovano:  Oc¢ekavano (stépny pomér 1:1:1.1):
cervene, normalni kfidla (pr+/pr vg+/vg) 157 584
nachoveé, vestigial (pr/pr vg/vg) 146 583
Cervené, vestigial (pr+/pr vg/vg) 965 584
nachové, normalni kfidla (pr/pr vg+/vg) 1067 584
2335 2335
2 _
X" = 1287
p=6,510""

B je spravné - ocCividné spolu ,drzi* alely
podle toho, jaké kombinace byly ,spolu“ u
rodicu.

Morgan, Sturtevant, Muller, Bridges: The mechanism

of Mendelian heredity. H. Holt and Company, 1926

obrazek: Thomas Horn and Michael Boutros,
http://b110-wiki.dkfz.de/signaling/wiki/display/nextrnai/NEXT-RNAI




Vysvétlenim je vyskyt obou genu na stejném
chromozomu

P vy pr vg +
Gametes | . et |
'\ /
pr v
Fy
pr= vg *

Morgan, cit. podle Griffiths et al.: An introduction to genetic analysis, Freeman &co., 2000



Z ,,chromozomalniho* hlediska vypada segregace

genu u backcrossu takto:
parentalni gen. AABB aabb

g | R
| et
F. xP AaBb aabb
AR Ha a- - a
IHBIHb « HHbHHb
zpeétni krfizenci AaBb Aabb aaBb aabb
AR Ha AR Ha aHHa aH -a
[ I

fenotyp AB Ab aB ab
stepny pomeér 1 1 1 1
frekvence 25% 25% 25% 25%



Z ,,chromozomalniho* hlediska vypada segregace
genu pri vazbé uplné takto:

parentalni generace AABB aabb

A A arira
B||B X bbb
AaBb

F,.xP \é aabb
cile X OB
zpetni krizenci A_aBb _ N a_atib
35 15 BH Hb
fenotyp ;\B _al;
stéepny pomer 1 1

frekvence 50% 50%



Je nutno zapocitat moznost crossing-overu:
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Morgan, cit. podle Griffiths et al.: An introduction to genetic analysis, Freeman &co., 2000



Crossing over - cytogenetika

cantral transverse
elemeant { Lament .l 4
recombination T - muzhc ]
nodule.___ : Ly ! metaphase L, )
T —— chiasma

map——g -

kinetochores of sister
chromatids function as one

kinetochore
microtubules of
sister chromatids

= : e point in same
ot - 3 % LLE = R N direction
4 cantral s 100 nm ~ ~g e ~
region ARMS OF SISTER CHROMATIDS
h BECOME UNGLUED
profen axes meiotic
[lateral elements) anaphase |
chromatin of chromatin of — —
. ati e - - A
sister chromatids gister chromatids C ) ‘;‘)
1 and 2 [paternal) 3 and 4 (maternal) i

BRIEF INTERPHASE FOLLOWED
BY M-PHASE WITH KINETOCHORES
FUNCTIONING SEPARATELY ON
EACH SISTER CHROMATID

kinetochore

meiotic i
metaphase Il
kinetochore microtubules
of sister chromatids |)()inl
n opposite directions

centromere

SUDDEN DETACHMENT OF
* CHROMOSOMES (SISTER *
CHROMATIDS) AT CENTROMERE

meiotic
anaphase Il

Martin, R.H. 2006. Meiotic chromosome abnormalities in
human spermatogenesis. Reproductive Toxicology
22:142-147.

Molecular Biology of the Cell, Garland Publishing

© 2002 by Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff,

Keith Roberts, and Peter Walter.

Alberts et al.:



Crossing over a rekombinace - mechanizmus

RecA (Rad51) protein — vyména fetézcu

g

L 4 RecA
DSB ® protein
® ) —_— +
* ssDNA
@ g dsDNA Heteroduplex DNA ssDNA
[ >
e

yooceeeeeeeeeeeept

. +
_ ] ) Stephen C. _
. “teeeen,., Ho|||day junction Kowalczykowski,
*eeeh [7] Nature Vol.
¥ Y 453(7194), 2008,
v > - p 463, 465-466
[ ———R ~ @ -~ Y —
® T " 2y - Ao - Y
v v
S — T P —
® ® Rafferty et al.,
"""" * - Science 1996, Vol.
CO NCO 274, p.415-21

Nancy M. Hollingsworth and Steven J. Brill, Genes Dev. 2004 Vol 18: 117-125  http://www.youtube.com/watch?v=gQFKdA3VgEg



Crossing over a rekombinace — mechanizmus

HORMOLOGOUS RECONMBINATION
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http://www.genome.jp/kegg-bin/show_pathway?map=ko03440&show_description=show

Rekombinace a Fancohiho anemie

Interstrand crosslink (ICL) and double strand break (DSB) repair pathways
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,Neuplna“ vazba v cis (coupling)

parentalni generace AABB

AR FA
BN BB
F.xP
zpetni krizenci A_aBb
ar| BA
b- BB

fenotyp AB
Stépny pomér  >1
frekvence (25%:;50%)

Ab
1
<25%

ar

aabb

aB
1
<25%

(25%:50%)



,Neuplna“ vazba v trans (repulsion)

parentalni generace AAbb aaBB
AR BA a a
b b B B
F. xP AaBb a_atib
Af a arra
b B b Ab
zpetni krizenci AiaBb f-‘iabb a_aBb a_atgb
ar gA arigA aria arifa
b- BB bk Hb b+ BB bHHb
fenotyp AB Ab aB ab
Stépny pomer 1 (1-0)/6 (1-6)/0 1

frekvence 0/2 (1-0)/2 (1-0)/2 0/2



_ pocet rekombinantu
~ pocéet viech jedinci

Sila vazby o

Ern+

Herron et al.: A mutation
in stratifin is responsible
for the repeated epilation
(Er) phenotype in mice.

25cm

Nat Genet. 37, 2005, wi .
1210-2
4-month-old j
F.x P allfa2 +/Er  allal ++ F,xP alia2 +h alial hih
DaMit204 a1 a2  ahpar D10Rat57 al{Ma2  alH Hat
‘epilace”  +r QET +H J* infertilita  hH @+ hHH h

backcross  allfa2 +/Er  alfa2 +/+ alfal +/Er  allal +/+ backcross  alfa2 +h alia2 hih alial +/h alial hih

DaMit204 a1l fa2 al §az alHal al Ha1 D10Rat57 alH Baz alH Ba2 alH Ha1 alHHa1
‘epilace”  +H BEr M+ *HRE iRl infertilita ~ hH#+ hHHh hH |+ hHHh
fenotyp postizen Wit postizen Wit fenotyp Wit postiZzen wi postiZzen
pocet zvifat 318 10 19 285 potet zvifat 39 6 2 41
10 + 19 29 2+6 8 1
e = (0,046 ) = 0,091

“{0+ 10+ 285 + 318 632 S0 r6+30+41 88 11

~ 151 + 154 _ 305
T 151 + 154 + 1195 + 1339 2839

Morganuv pokus s geny pravg & = (0,107



Pro¢ nemuze byt rekombinantu vice nez 50%?

Single f | Double rocomblnantsl
recombinant L |
Two-strand Three-strand Four-strand
(A) (B) (C) (D)

A, A Ay A A, ‘LJ A Ay 4 A,
Bivalents
in prophase
of meiosis |

B1 2 E‘j 81' %L 3;" 81{E 3 81 B
_Chromat:ds Key:
in gamete

N Nonrecombinant
| 1 : R Recombinant
between A and B loci

NRRN NNNN RNRN RRRR

Strachan T, Read AP.: Human Molecular Genetics. 2nd edition. New York: Wiley-Liss; 1999.



Pro¢ nemuze byt rekombinantu vice nez 50%?

dx =q d L ) {}n‘ k vypoétu X mezi A and B
: ; s fr /,g je treba si uvédomit,
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s ;, F-ZF AN
/@/ L P “ 7}‘1(1&!/

: AX S g, S0 et )
| (04/0-(/ X = [4-X ‘o/?’) oL,

l
J ‘ 1 X ~
| /] : AL - Ak M8 “ehet e
0 bez c.0. mezi Aa B, c.0o.meziAaB
c.0. v segmentu dL a zaroven v

oo

Wil | \\ segmentu dL
oN? 4 ; 4*2)( < 4, \\\ -
‘l\ —24x Xy A Xpe ° |2 :"“UL
o AR
2
: % 2 s
bl vaagett® « otlp oD o (o
Ji2 Zat | wa 2/ z '7
sl {l-20) = w b, - 20.< 1=>02

volné podle: Haldane JBS (1919) The combination of linkage values, and the calculation
of distances between the loci of linked factors. J Genet 8:299-309



Sila vazby je monoténni funkci fyzické vzdalenosti genu

_ pocet rekombinantu
~ pocéet viech jedinci

W =-Lin(1 - 26) Haldane

o 1 [1+260
Kosambi W = 4'”(1-26) o

chromosome 1

4

3

2

.1

frekvence rekombinaci cM/Mbp

0

0 50 100 150 200 250 Mb

Kong et al.: A high-resolution recombination

Ize vyjadfit v % (x 100%)

muze se pohybovat od 0 do 50%
(volna kombinovatelnost)

1% rekombinantu odpovida
prumeérné vzdalenosti cca 1 milién
paru bazi

procenta rekombinantu nejsou
aditivni (je-li A-B 30% a B-C 40%, A-
C nemuze byt 70% ale nejvys 50%,
proto se zavadi ,mapova funkce®
(W), 1% = 1cM (centimorgan), %rek
<cM

cM/Mbp = frekvence rekombinaci je
vySSi u Zzen a smérem k telomere
chromosomu

frekvence rekombinaci zavisi na
sekvenci tzv. ,rekomb. hotspotu®, c.o.
je iniciovan v motivech, na ktere se
vaze PRDM9

map of the human genome. Nat. Genet. 31, 2002, 241-7



PRDM9 a rekombinacni ,,hotspots*

KRAB]| PR/SET | (Zn 'n|Zn|Zn| ZnZn|Zn| ZnZn|Zn|Zn| ZnZn
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PR domain containing 9, histone-lysine N-methyltransferase

H3 lysine 4 trimethylation

Baudat, F. et al. (2010). PRDM?9 is a major determinant of meiotic

recombination hotspots in humans and mice. Science 327, 836-840.
Myers, S. et al. (2010). Drive against hotspot motifs in primates implicates

the PRDM9 gene in meiotic recombination. Science 327, 876-879.

Parvanov, E.D. et al. (2010). Prdm9 controls activation of mammalian
recombination hotspots. Science 327, 835.

Berg, I.L. et al. (2010). PRDM?9 variation strongly influences recombination
hot-spot activity and meiotic instability in humans. Nat Genet 42, 859-863.

Ubeda, F., and Wilkins, J.F. (2011). The Red Queen theory of recombination

hotspots. J Evol Biol 24, 541-553.
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Merit silu vazby u interkrosu je mozné spolehlive
pouze u kodominantnich znaku

aH BA aH BA
bH BB bH BB
lokus A
lokus B AA aa Aa
BB nr 2 X C.0. C.O. ]
arn BgA a A
bb 2 X C.0. nr C.O. nebo
Bb C.0 C.0. br §B 3 hk

pocet rekombinantuy  2(aaBB + AAbb) + AABb + AaBB + aaBb + Aabb

==

pocet meioz 2 (pocet jedinci)




Tribodovy pokus — poradi genu, zaklad genetickych map
D10Rat34 = A, D10Rat57 =B, hd = H
genotyp pocet %

ABH

abh 266 78,24

ABh

2bH 1 0,29

aBH

Abh 43 12,65

aBh

ABH 30 8,82

340 100,00

Haldane 14,6 9,7 cM
Kosambi 12,9 8,9 cM

A hd B 0,127 x0,088



Vicebodovy pokus — opét geneticke mapy

v'poradi na chromosomu —
minimalizace poctu
dvoijitych crossing overu,
ekvivalentni minimalizaci
geneticke délky -
permutace

v'diky interferenci jsou
kratké useky dvojité
rekombinace (1 marker)
obvykle artefakty => lepsi
jsou haplotypy

v'dostupnost markerud a
snadna tvorba novych
polymorfismu diky znalosti
sekvence genomu vede k
vytézeni veskeré
informace z vazebné
mapy

DIMiE330 (20.8 cM)
DIMIt95 (21.9 cM)

DIMit256 {21.9 cM)

DIMit99 (23.0 cM) C3H/He
DIMit22 (23.0 cM) . C57BL/6

DIMie229 {23.0 cM)

DOMit26 (23.0 cM)

DAMieT 71 {23.0 cM)

lu lu lu 1] + + + +
Buaas et al., 2004

s —

DOMit256 D9Mit99



Které znaky mohou byt v genetické mape?

Polymorfni fenotypy

v"_monogenné podminéna onemocnéni n. fyziol. znaky
v" krevni skupiny
v" varianty krevnich bilkovin

v" MHC haplotypy A N -
PICZ]-_Z pi_z Z 2 P P;
X omezene pouziti =1 =1 =1t

Polymorfismy DNA umozniuji zakotvit ,vazebné skupiny“ na chromozomy

v" polymorfismy tandemovych repetic — minisatelity, mikrosatelity
(STR, SSLP)
v hypervariabilni
v snadny design novych marker
x nizka rychlost genotypizace

v polymorfismy jednoho nukleotidu (SNP), s podmnozinou
analyzovatelnou restrikCnimi endonukleazami jako RFLP
v analyza pomoci mikrocipu - rychlost
x pouze 2 alely, nizka pravdépodobnost polymorfismu v
rodiné (Clovék)



Mikrosatelity
(STR = short tandem repeats, SSLP = simple sequence length
polymorphisms...)

TAGCCATCGGTACACACACACACACACAGTGCTTCAGTAGC
TAGCCATCGGTACACACACACACAGTGCTTCAGTAGCGTAG

, CACACACACAC®$
5 a
€ [Hllllg
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Mikrosatelity
>chrl0:55163679-55163791 113bp

GTGCCTGTAGGCTGACGAGT AGCCAGGGTTGCATAGAAAG

agtgttccttttctaagaggtttttgttgtttcacaaactgg
taattttatcaatgccttctcagcatccagtcagataattac
aaggtgtttttcctttcacacggtataatgaatgacaactgt
ggacttttaattacccttgtattcctggggtaaactggagtg
gtcatagtgtGCCTTCACTTCTGTTAGTGTCGGTGCCTGTAG
GCTGACGAGTAAGCCTGCTATttattattattattattatta
ttattattattattattattCCtttctttaaaagacagggtc
tttctatgecaaccctggettgectggaactctectgtgtagac
caggctggcctcaacttatagcctcctgagtgctgggtgecta
ccatacccagcCCTTCCATTatcttgatctactttagatatt
aaggctgtaatgagctgggggtgacttggtgtggttacacac
atttgcttttaatcccagtatttgggaggcaggaatagacag
atctttgag

>chrl8:74577320-74577450 131bp
GAGGGACAGACGTGCACAC AGATTGAACCCAAGACTTCTGC
ATGGCTGCCGGAGAGCAGGGCTGCCATGTAAGAGAGGTCGCA
Gacaaagaactgcgggtaaccaaggagctgagagtgggagaa
atggccttccccagggagagcacacggcttggttggttaacce
agtacccaaagggcagccctgaaaacataggcataggtgtaa
cacacaggatgagcacattgtatttacatactgagggacaga
cgtgcacaCGTGCGTGCGAacacacacacacacacacacaca
cacacacacacacacacacacacacagatggctctgttaaac
acacttgttgatcttgecagaagtcecttgggttcaatcteccage
acacacacagggttgctcacaactgtctgtaactctggttct
catggatctgatgccctcttctggectctgagggcactgecat
gcacacgATGCATCTGTCTGTCTGTctatctacctacctacce
tacctacctacctacctacctacctatctaTCATATACATGT
GTGTATGTATACATGTACTGGAAACAC




Single Nucleotide Polymorphisms
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Genetické mapy Cloveka
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D1351268 ghsts
D1351231 ghsts
D135780
D1335276 ghsts
D138275 ghsts
D1351296 ghsts

D1331310 ghsts
D1351308 ghsts

D133279 shsts
D133288 shsts

ghsts

D1351324 gbsts

D1351291 ghsts
D1351302 ghsts

D135152 ghsts
D1331257 ghsts
D135800 gbsts

- D1351249 ghsts

D1351326 ghts

Links cM

60.9

61.23
61.23
61.55
61.56
61.75
62.41
62.44
62.83

63.52
63.52
64.21
64.21

64.83

£5.36
65.57

67.35
67.35
6777
67.86
67.95

http://www.ncbi.nim.nih.gov/projects/mapview/maps.cgi? TAXID=9606& CHR=13&MAPS=ideogr%2Cdecode&BEG=60&END=70&thmb=0n



Jak se provadi vazebna analyza u Clovéeka
Jak se rozhoduje, ze je vazba signifikantni?

O L]

a,a, a,a,

EECENONOONOOLOOOL

9 @8 agdy a8, 838, A8y a3dy Spdy A, 88, G3dy Ay DAy DA, 98, G 8@y

Vazba mezi barvou oCi a markerem (g) D1551533 na chromosomu 15

«U AD dédi¢nosti vétsina rodokmenu odpovida
backcrossu, takove rodokmeny jsou pro stanoveni
vazby vhodnée

.U AR dediCnosti se nejCasteji jedna o IC, informativni
genotyp je jen u postizenych a jejich rodicu

.problem faze vazby

.Je mozno kumulovat rodiny se stejnym typem genotypu
rodicu

Eiberg et al.: Blue eye color in humans may be caused by a perfectly associated founder mutation
in a regulatory element located within the HERC2 gene inhibiting OCA2 expression. Hum Genet (2008) 123:177-187

O

a,a,



Jak se provadi vazebna analyza u Cloveka
Jak se rozhoduje, ze je vazba signifikantni?

O L]

a,a, a,a,

EECENONOONOOIOOO0O

9 @38 ady &8, 838, A8, aG3dy Spdy 8, 88, 98y Ay Ay HA; G358, A8, 8@y Gay

Vazba mezi barvou oCi a markerem (g) D1551533 na chromosomu 15

Statisticke testovani hypotéz

«HO: (napfr. ca plic se vyskytuje stejné ¢asto u kuraku
jako u nekuraku, novy lIék neni o nic lepSi nez léCba
stavajici, mezi sledovanymi lokusy neni vazba)

«H1: neplati HO

.Jestlize P(pozorovana data|HO plati) < dohodnuta
hodnota (napf. 0,05), zamitame HO

Eiberg et al.: Blue eye color in humans may be caused by a perfectly associated founder mutation
in a regulatory element located within the HERC2 gene inhibiting OCA2 expression. Hum Genet (2008) 123:177-187



Jak se provadi vazebna analyza u Cloveka
Jak se rozhoduje, ze je vazba signifikantni?

O ]

a,a, a,a,

EECENONOONOOIOO00O0

9 @38 939y @ay Sy A, 98 A8, Gy Sdy Ay A, 8y Gdy @3y Sy HA; AEy
r’ " nr nr r nr N N QN NN NN N nNr nNr nNr nrnr

Vazba mezi barvou oCi a markerem (g) D1551533 na chromosomu 15

U testovani vazby je dohodnuto, ze ,kurs” na vazbu by
mel byt nejméne 1000:1

P (pozorovana data | ; 6 < ¥4)
P (pozorovana data | € = %4)

_ pocetrekombinantu 1

~ pocet viech jedinctt 17

LOD =log4 > 3

e

Eiberg et al.: Blue eye color in humans may be caused by a perfectly associated founder mutation
in a regulatory element located within the HERC2 gene inhibiting OCA2 expression. Hum Genet (2008) 123:177-187



Jak se provadi vazebna analyza u Cloveka

Jak se rozhoduje, ze je vazba signifikantni?

O L]

a,a, a,a,

EEONONOONOOIOOOL

O

9 838y 38y @y Sy DA, 88 A8y Gdy @dy Ay DAy A8y Gdy @3y Sy HA; Ay

r’ nr  nr r nr nr N N N NN N Nr N nNr nrnroonr
P(alo 16 16 1 16 16 16 16 16 16 16 16 16 16 16 16 16 16
(9l9) 17 17 17 17 17 17 A7 A7 A7 A7 A7 A7 A7 A7 A7 17 17
179121 12 12 12 1 1 1 1 1 1 1 1 1 1 1
Pge=2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Vazba mezi barvou oCi a markerem (g) D1551533 na chromosomu 15

o' (1-0)"" _ (1?)( )16

(%)N (_)1? = 3,47

Eiberg et al.: Blue eye color in humans may be caused by a perfectly associated founder mutation

in a regulatory element located within the HERC2 gene inhibiting OCA2 expression. Hum Genet (2008) 123:177-187



Pozicni klonovani

geneticka mapa —} kontig —} geny —}mutace —

marker 1
<1 cM fenotyp

marker 2.




neprima DNA diagnostika
NezjiStujeme mutaci, ktera zpusobuje onemocnéni, ale lokus v tésné vazbe,
Je nutna analyza celé rodiny

marker gen marker gen
alela 1 alela 1
alela 2 > alela 2 mutace

— - — —

marker gen marker gen
alela 1 alela 1 mutace
alela 2 ! alela 2

U ruznych jedincu je mutace ve vazbé s ruznou alelou ,markeru”
Naopak stejna alela markeru je jednou ve vazbé se standardni a
jindy s mutantni alelou sledovaneho genu



neprima DNA diagnostika

U rdznych jedincu je stejna alela polymorfniho markeru ve vazbé
s ruznou alelou genu (standardni nebo mutovanou)

1] 2
3 e
1 2

awwy
o =
0 0

s 0
. .
. .
. .
. .
- - .
, K

*

Tt

1

DD ———

a2 — e e

marker dystrofin

alela 1 dmd

/1 X : [ —
alela 2 +

/1 X s e
alela 1 +

11/3 X —

Duchennova svalova dystrofie
X-vazana recesivni

dystrofin spojuje sarkomery s
plazmatickou membranou
chybeni d. vede k svalovym
vlaknum. ktera jsou pfi zatézi
nestabilni

typ. na voziku j. teenager, smrt
v mladem dospelém veku



neprima DNA diagnostika

Stejné ale Ize mnohdy zjistit — diky vazbé — genotyp ostatnich ¢lenu rodiny

| marker dystrofin

alela 1 dmd

/1 X— e —

alela 2 +
. O 1 X —
1 2

3 lel
1. 11/3 X—I—l_]—
1. i
-
Dcera lll/2 neni prenasecka
a“l ﬂ p

dmd dmd dmd dmd \/+ + enot XX
X e XXX X X (genotyp )




Vazebna nerovnovaha
Dva lokusy jsou tak blizko sebe, ze drzi spolu nejen v rodineg, ale i

v populaci (béhem historie urcité populace doslo jen k omezenému
mnozstvi crossing-overu)

Vazebna nerovnovaha haplotypu AB: Je-li frekvence AB = x, fr.
alelyA=pafr alelyB=q, pak D=x-pqg, D" = D/Dmax. Dmax je

min(p,q) R

Genes
E © SLC6A " BLMH
. STin2 VNIR(Lesch 1994 |
Linkage Association SHTTLPR(Lesch 1996) I
OTD founder
28 582Mbh 28 796Mb
| | *he 17 (hgl6) —
|1 o
L5 b KRN
| | | | | | | | | § CGCAGTTCTATTCTCGATAG GC GANAGCAGCAGT
= TATGTATAAJCCTGATGCGA T AGCATTCACGAT
o o0 DDDEODOD _.«_: TATGTACAANCCTOATGCGR  GAAGGCAGCAGT
o g o DOD o g ob EID o 2 TATGTACARTCCTGATGCGA GAAATTAACGAT
< o 90 o o C?DO o0 o DO P COGCATCTGT AT TCTCGGTTA AGCATTCATGAQ
Extends up to 20cM Extends only a few kb -i
¥ GOLDEN HeL:
¥ SNP & Variation Suite Manual s
2
g _
; /}'ﬁ y X ; S0Ab —H
- RefSeq genes
956 camutins peploape. fioqicacy LAY
Fan & Sklar.: Meta-analysis reveals association D' bo shoding D =56 NI 1
between serotonin transporter gene STin2 VNTR - " =

polymorphism and schizophrenia. Mol Psych 10, 2005, 891
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