Mimojaderna dedicnost

Acanthopanax - variegovaneé listy




Rozdeleni mimojaderné dedicnosti
= organelova dedicnost (cpDNA, mtDNA)
» dédicnost infek€nich castic

= (maternalni vliv na fenotyp)




Porovnani struktury mitochondrie a chloroplastu
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Teorie endosymbiozy: mitochondrie a chloroplasty eukaryotnich bunék
vznikly z eubakterii
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The Endosymbiosis Theory

(Camphbell 1996)




Velikost chloroplastového genomu u nékterych organismu

Organismus velikost cpDNA (bp)
Euglena gracilis (krasnoocko) 143.172
Porphyra purpurea (Cervena rasa) 191.028
Chlorella vulgaris (zelena rasa) 150.613
Marchantia polymorpha (jatrovka) 121.024
Nicotiana tabacum (tabak) 155.939
Zea mays (kukurice) 140.387

Pinus thunbergii (borovice) 119.707




Chloroplastovy genom jatrovky (Marchantia polymorpha)




Chloroplastova DNA ryze

RICE (Oryza sativa)
Chioroplast DNA
134,525 bp




Epifagus virginiana




Organelova dedicnost - chloroplasty, coDNA

: ". Mirabilis jalapa - nocenka jalapovita
' Carl Correns, 1909

All-white branch

All-green branch | *Main shoot is variegated




Muodel for the inheritance of leaf color in the four o'clock, Mirabilis jalapa.
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Model objasnujici vysledky kfizeni rizné€ zbarvenych vyhonu Mirabilis jalapa

Egg cell of female Pollen cell Zygote constitution
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Model objasnujici vysledky kfizeni ruzné zbarvenych

vyhonu Mirabilis jalapa

Mit6za bunék s heterogenni smeési
chloroplastovych genomu

Parent cell Nuclear
division

Daughter cells
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K¥izeni Pelargonium zonale - biparentalni dédi¢nost
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Interakce jaderného a chloroplastového genomu u Zea mays

kukuFice iojap s panasovanymi listy
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Chlamydomonas reinhardtii

bicik cytoplazma chloroplast
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jadérko jadro mitochondrie Golgiho aparat




Chlamydomonas reinhardtii

flagelles

membrane

cytoplasme plasmigque
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Krizeni Chlamydomonas reinhardtii

jaderny gen mt:/mt (mating type)

chloroplastovy gen str®/str® (rezistence resp. senzitivita ke streptomycinu)

contractile

st mt* x str°mt - strimtt x stri mt-

| |

strR mtt/mt - strS mtt/mt -

| |

1/2 mt* : 1/2 mt- 172 mt* : 1/2 mt -
vSechny str? vSechny strs




Schematické znazornéni genetické mapy cpDNA u Chlamydomonas
(Sager a Ramanis)
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ap attachment point

acl, ac2 vyzaduje octan

sm4 zavislost na streptomycinu
nea rezistence k neaminu

sm3, sm2 nizka/vysoka rezistence

ke streptomycinu smé
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Heteroplazmie a mitoticka segregace

homoplazmicka bunka

heteroplazmicka burnka




Velikost mitochondrialniho genomu u nékterych organismu

Organismus velikost mtDNA (bp)
Ascaris summ (hlist) 14.284
Lumbricus terrestris (Cerv) 14.998
Chlamydomonas reinhardtii (fasa) 15.758
Xenopus laevis (zaba) 17.553
Mus musculus (mys) 16.295
Homo sapiens (Clovék) 16.569
Canis familiaris (pes) 16.728
Schizosaccharomyces pombe (houba) 19.431
Drosophila melanogaster (moucha) 19.517
Paramecium aurelia (trepka) 40.469
Saccharomyces cerevisiae (houba) 85.779*
Podospora anserina (houba) 100.314
Arabidopsis thaliana (rostlina) 166.924
Brassica hirta (rostlina) 208.000
Cucumis melo (rostlina) 2.400.000
* variabilni velikost u riznych kmenti




Neuniverzalni kodony nalezené v mtDNA

mtDNA

kodon univerzalni kod obratlovci Drosophila kvasinka

UGA  Stop tryptofan tryptofan tryptofan
AUA  1isoleucin methionin methionin  methionin

AGA  arginin Stop serin arginin




Brassica campestris - rekombinaci mezi primymi repeticemi v mtDNA
vznikaji molekuly mtDNA o ruzné velikosti
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Cytoplazmaticka dédi¢nost samci sterility u Zea mays

matka otec
pylové sterilni fertilni
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jadro pylové fertilni linie
cytoplazma pylové sterilni linie




Neurospora crassa
dedicnost mutace ,,poky“ v mtDNA
(ad*/ad" jaderny gen)
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Saccharomyces cerevisiae

dedicnost mutace ,,petite“ v mtDNA
(1956 Boris Ephrussl a kol.)
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Srovnani

jaderneho a mitochondrialniho genomu cloveka

jaderny mitochondrialni

Velikost

3 000 Mb

16,6 kb

Pocet riznych molekul

DNA (chromozomu)

23 zeny, 24 muzi

1

Struktura DNA

linearni

kruznicovita

Asociované proteiny

ruzné histony i

vétSinou bez

nehistonové povahy proteinu
Pocet genu asi 30 000 37
Hustota genu na chrom. 1/40 kb 1/0,45 kb
Repetitivni DNA velké mnozstvi velmi malo
Introny u vétsiny genu nalezeny nevyskytuji se
% kédujici DNA asi 3% asi 93%
Rekombinace casta v meidze zadna
Dédicnost mendelovska resp. maternalni

paternalni




Rodokmen s mitochondrialni dédi¢nosti

BO

. Male . Female
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mt DNA kvasinky a ¢lovéka

Yeast mitochondrial DNA {~ 7B ki)
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Organy postiZzené mitochondrialnimi chorobami

1 nervovy systém
2 oCi

3 srdce

4 jatra

S ledviny

6 kosterni svalstvo
7 zazivaci trakt

8 slinivka




Lokalizace mitochondrialnich chorob na mtDNA




Priklady mitochondrialnich chorob

LHON - Leber’s hereditary optic neuropathy

KSS - Kearns - Sayre syndrome

MERRF - myoclonic epilepsy associated with ragged
red fibres

MELAS - mitochondrial encephalopaty with lactic
acidosis syndrome

Pearson marrow - pancreas syndrome

PEO - progressive external ophthalmoplegia
MILS - maternaly inherited Leigh’s syndrome
MDS - mitochondrial DNA depletion syndrome

Bunky kosterniho svalstva
nahore - normalni
dole - u pacienta s MERRF




Famlly Tree DNA

centifies that a mitechondvial DNA (mtDNA) sample taken from:

Richard Steadham

indicated, by presence of the base designated (L, €, G ox I:

16224C 16311C
| The lettexa designate the base--adenine, cylosine, guanine ox thymine--that occuxs at cach
| of these pasitiona in place of the ane shown in the $00-base paxtion of the CRS pinted

biefow. These are distinctive chaxactevistics. of this sample that can be compared to these
: aﬁaﬁupwptewmﬂwum&mdeamﬁtmammmm
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fs| TTACTGCCAG CCACCATGAA TATTGTACGG TACCATAAAT ACTTGAGCAC CTGTAGTACA TARAAMGCOA ATCCACATCA AARCCCCCTS CCOATGCTTA
|| CAASCAAGTA CAGCAATCAA COCTCAACTA TCACACATGA AGCTGCAACTC CAAMGCCACE COTCACCCAC TAGOATACCA ACAAACCTAC CCACCCTTAA
{| CAGTACATAD TACATAMAGC CATTTACCOT ACATAGCACA TTACAGTGAA ATCCCTICTC GUTCCCOATGE ATGACCCOCC TCAGATAGGO GTCCCTTGAC

The Cambridge Reference Sequence |s the acceped mtDNA standard. Each of the four ines above kists 100 of the bases (hal occur in the GRS, starting ai

§ il posiicn 18,001 and ending with 16,400, mmmmpﬂm mgmpi 18 for conveniant refarence. Emch eolumn |3 hended by the "
il numbar for the in that group. ;
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»Mitochondrialni Eva*

The "Out of Africa” Model
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astice kappa =

Caedobacter taeniospiralis
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Ephestia kuehniella Zeller

dedicnost zbarveni

samice samec samice samec
aa X Aa Aa X aa

larvy larvy
AN 7N\
Aa aa Aa aa

obé pohlavi:




